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EXECUTIVE SUMMARY

The Study Area Screening Evaluation (SASE) for Site 04, Coddington Cove Rubble Fill Area (CCRFA,

the Site), Naval Station (NAVSTA) Newport, Newport/Middletown Rhode Island, was conducted to

determine if contaminants are present at the Site, and if the concentrations at which they are present

could indicate a potential risk to human health or the environment that warrants further action. The SASE

is complete for soil, sediment, and surface water with no further action required. The Navy is conducting

a supplemental groundwater evaluation. When completed, the Navy will present an addendum to this

SASE with the results of the supplemental groundwater evaluation and a recommendation relative to

whether further site assessment and/or action is warranted, or whether a finding of no significant risk and

no further action is appropriate for the site.

The Site is part of NAVSTA Newport and is located in Middletown and Newport, Rhode Island. This

SASE was conducted under the Installation Restoration Program for the NAVSTA Newport, Newport,

Rhode Island.

The Site is the location of a former rubble fill/disposal area at NAVSTA Newport that is approximately

8 acres in size. The site currently consists of a vegetated former fill area and a wetland area, and is

located on the northwest side of Coddington Highway. The boundary between Newport and Middletown,

Rhode Island crosses through the site in a northwest-southeast direction.

Railroad tracks, the Defense Highway, and the former Derecktor Shipyard bound the site to the

northwest, beyond which are Coddington Cove and Narragansett Bay. To the north and east are a

fenced, secure storage area, an open storage area, and NAVSTA Newport Building 47. A Navy housing

development abuts the site to the southwest. A chain link fence encloses the site along all boundaries,

except to the northwest along the railroad tracks.

Limited information is available regarding the historical land use of the Site. According to a 1983 Initial

Assessment Study (IAS), from 1978 to 1982 the site was a disposal area for inert rubble materials

including concrete, asphalt, metal, slate, wood, brush, and a small amount of ash (Envirodyne, 1983).

Reviewed records did not indicate additional land use practices.

E.1 PHYSICAL PROPERTIES OF THE SITE

The central portion of the site consists of the former disposal area and abutting wetland, with site

topography sloping downward from the disposal area into the wetland. A stream, which forms much of
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the north-northeastern boundary of the wetland, flows west and north before exiting the Site at the

northernmost boundary.

E.2 INVESTIGATION AND ANALYSIS

The SASE investigations at the Site were conducted during November and December 2010. As part of

the field investigations, the following efforts were conducted:

 Test pits were excavated at four locations. Two subsurface soil samples were collected from each

test pit. Sample depths were chosen based on visual or olfactory evidence of contamination, or if

there was no evidence of contamination, from the interval above the water table and a second interval

where fill was encountered.

 Soil borings were advanced at eight locations. Four soil samples were collected from each boring

locations; one surface soil sample and three subsurface soil samples. In addition to the soil samples

that were collected for laboratory analysis, soil samples were collected continuously at two foot

intervals for soil classification and field screening analysis.

 A monitoring well was installed at each soil boring location. Seven of the eight monitoring wells were

screened across the water table and one was screened at the surface of the bedrock.

 Groundwater samples were collected from each monitoring well utilizing the United States

Environmental Protection Agency (USEPA) Region 1, Low-Flow/Low-Stress Protocol.

 Six co-located surface water and sediment samples were collected in the onsite wetland and stream;

a seventh sediment sample was collected from the onsite wetland where no surface water was

present.

 Samples were provided to an off-site analytical laboratory for analysis under a Navy- and regulatory–

approved Uniform Federal Policy Sampling and Analysis Plan (SAP).

 Samples were analyzed for volatile organic compounds (VOCs), semivolatile organic compounds

(SVOCs) (polycyclic aromatic hydrocarbons [PAHs] in soil and sediment samples), pesticides,

polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) metals (total and dissolved, in

groundwater and surface water samples). Data was compiled and validated using protocols

acceptable for risk analysis under CERCLA.
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 The Rhode Island Department of Environmental Management (RIDEM) collected split samples in

specific areas, and the USEPA Region 1 laboratory analyzed the split aliquots for total petroleum

hydrocarbons (TPH).

E.3 COMPOUNDS PRESENT ABOVE PROJECT ACTION LIMITS

Sample results were compared to screening levels, referred to as Project Action Limits (PALs), as

established in the SAP. In surface soil samples, concentrations of PAHs and metals were detected

exceeding PALs. Five PAHs and three metals had exceedances of PALs in at least one sample.

Similarly, in subsurface soil samples, concentrations of PAHs and metals were detected above PALs. A

total of five PAHs and four metals were present at levels greater than PALs. In both surface and

subsurface soils, the onsite concentrations of metals were comparable to background concentrations that

were observed in the Basewide Background Study (Tetra Tech, 2008), with the exception of arsenic and

chromium, which exceeded PALs in each sample.

In groundwater samples, cobalt, iron, and manganese exceed their respective PALs in total and field-

filtered (dissolved) aliquots.

In sediment samples, two VOCs (acetone and carbon disulfide, common laboratory contaminants), 11

PAHs, eight metals, and four pesticides were detected at concentrations above PALs.

In surface water, detected compounds include PAHs, metals (total and dissolved), and pesticides. Three

PAHs, five total metals, two dissolved metals, and one pesticide were detected at concentrations greater

than their respective PALs.

E.4 POSSIBILITY OF RISK FROM CONTAMINANTS

A baseline Human Health Risk (HHRA) was conducted for the CCRFA to characterize potential risks to

likely human receptors, under both current and potential future land use scenarios. Potential receptors

under current land use are construction workers and child and adult trespassers. Potential receptors

evaluated for future land use are construction workers, industrial workers, child and adult trespassers,

and hypothetical child and adult residents. Although future land use is likely to be the same as current

land use, currently inactive, potential future residents were evaluated in the baseline HHRA, primarily for

decision-making purposes.

Quantitative estimates of non-carcinogenic and carcinogenic risks (hazard indices [HIs] and incremental

lifetime cancer risks [ILCRs], respectively) were developed for potential human receptors. All receptors
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were evaluated for exposures to surface soil, subsurface soil, surface water, and sediment. Construction

workers, future industrial workers, and hypothetical residents were also evaluated for exposures to

groundwater. The results of the HHRA are summarized below.

Noncarcinogenic Risks

HIs on a target organ basis for all receptors under the reasonable maximum exposure (RME) scenario,

exposed to site-related contaminants of potential concern (COPCs) in surface soil, subsurface soil,

surface water, and sediment were less than or equal to unity (1). HIs for industrial workers, hypothetical

child residents, and hypothetical adult residents exposed to COPCs in groundwater exceeded unity.

Manganese was the major contributor to the HI for industrial workers. Manganese, cobalt, and iron were

the major contributors to the HI for hypothetical child residents. Manganese and iron were the major

contributors to the HI for hypothetical adult residents.

Carcinogenic Risks

For hypothetical lifelong residents exposed to groundwater, ILCRs exceeded USEPA risk management

benchmarks under the RME scenario. All other scenarios were within USEPA’s target cancer risk range.

Arsenic and chromium in groundwater were the major contributors responsible for ILCRs exceeding

USEPA’s target risk range.

Ecological Risk Assessment

A Screening Ecological Risk Assessment (ERA) was conducted to determine whether adverse ecological

impacts are potentially occurring from exposure to chemicals released to the environment through

historical activities conducted at the Site. The Screening ERA consisted of Steps 1, 2, and 3a of the

eight-step ERA process.

Comparison of surface soil, surface water, sediment, and groundwater data to ecological screening

criteria indicates potential risk only to aquatic organisms. Although many compounds were evaluated as

COPCs, only manganese was identified as a potential concern, due to its presence in surface water

within the wetland. Data assessments indicate that these manganese concentrations are influenced by

groundwater discharging to surface water in the nearby stream and wetland.

E.5 WETLAND FUNCTIONS AND VALUES ASSESSMENT

A wetland functions and value assessment was conducted at the Site in October 2011. Vegetation

growing within the upland fill area includes those species that are typical colonizers of disturbed sites,
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including many considered to be invasive or noxious weed species, according to the U.S. Department of

Agriculture Natural Resources Conservation Service (USDA NRCS) Plants Database. The dominant

wetland vegetation is common reed; the wetland fringe supports a more diverse assemblage of species,

including herbaceous, shrub, tree, and vine plant types.

The steep ridge that bisects the Site provides an exposed face where the type of rubble fill materials that

are present at the Site are visible, including concrete, asphalt, metal, and other inert materials. Some

trash (e.g., plastic bags, bottles) observed in or along the stream channel may have been washed into the

wetland through the storm drain located upstream. A chain link fence cuts across the stream channel in

multiple places, and acts as a trap for vegetation debris and trash.

The palustrine emergent, common-reed-dominated wetland in the CCRFA provides the principal functions

of floodflow alteration and sediment/toxicant retention. Secondary functions include recharging or

discharging of groundwater, removing nutrients from surface water runoff (potential), exporting production

such as organic plant material, stabilizing sediments against erosion, and providing habitat for wildlife.

E.6 CONCLUSIONS AND RECOMMENDATIONS

The SASE is complete for soil, sediment, and surface water. The SASE demonstrates a finding of no

significant risk and no further action required for soil and sediment. Potential ecological risk was identified

for surface water, but was attributed to manganese in groundwater that discharges into surface water. No

other risk was identified and or further action is required for surface water.

Potential human health risks were identified for residential exposure to groundwater due to presence of

arsenic, chromium, cobalt, iron, and manganese. The Navy has since collected additional groundwater

data to evaluate the potential source of these chemicals in groundwater at the site. When completed, the

Navy will present an addendum to this SASE with the results of the supplemental groundwater evaluation.

The addendum will also present a recommendation relative to whether further site assessment and/or

action is warranted based on the SASE findings and supplemental groundwater evaluation, or whether a

finding of no significant risk and no further action is appropriate for the site.
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1.0 INTRODUCTION

This Site Assessment Screening Evaluation (SASE) Report has been prepared for Site 04, Coddington

Cove Rubble Fill Area (CCRFA) (the Site), which is part of Naval Station (NAVSTA) Newport and is

located in Middletown and Newport, Rhode Island. The Site is managed under the Installation

Restoration (IR) Program for NAVSTA Newport. This report was prepared for Naval Facilities

Engineering Command (NAVFAC) Mid-Atlantic under Comprehensive Long-Term Environmental Action

Navy (CLEAN) Contract No. N62470-08D-1001, Contract Task Order (CTO) WE48.

1.1 REPORT ORGANIZATION

This SASE report is presented as eight sections, with tables and figures presented following the text.

This section of the report, Section 1.0, provides background information about NAVSTA Newport and

Site 04, CCRFA, including location, description, history of NAVSTA Newport and the Site, a discussion of

previous investigations conducted at the Site, and a review of the conceptual site model. Section 2.0 of

the report provides an overview of the field investigations conducted as part of this SASE to assess the

contamination and physical conditions at the CCRFA. Section 3.0 provides a description of the site’s

physical characteristics, including regional physiography, regional and site-specific geology, and regional

and site-specific hydrology and hydrogeology. Section 4.0 presents an assessment of contamination

found at the Site. Section 5.0 presents a discussion of the fate and transport processes available to

these contaminants. Sections 6.0 and 7.0 present the results of the human health risk assessment

(HHRA) and ecological risk assessment (ERA) respectively. Section 8.0 presents the summary and

conclusions of this SASE.

1.2 OBJECTIVES AND SCOPE OF THE INVESTIGATION

The purpose of the SASE is to determine the presence of contamination, identify possible sources of that

contamination, and identify potential contaminant migration pathways, potential contaminant receptors

and associated exposure pathways. This information is necessary to determine whether a threat to

human health or the environment may exist from site related contaminants, and to determine if a full

remedial investigation is required that would quantify the extent of contamination and potential for risk

from those contaminants.

The Site was a historical disposal area for rubble material from 1978 to 1982. The Preliminary

Assessment (PA) reported the presence of contaminants [trace volatile organic compounds (VOCs),

polycyclic aromatic hydrocarbons (PAHs), pesticides, polychlorinated biphenyls (PCBs), petroleum

hydrocarbons, and metals] in soil, sediment, and groundwater seep samples (groundwater that infiltrated
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into test pits). The PA report concluded that further investigation was needed to address media not yet

evaluated, or not adequately evaluated, including overburden groundwater, sediment, and surface water,

to determine if a release under the Comprehensive Environmental Response Compensation and Liability

Act (CERCLA) has occurred, and whether the Site should undergo further evaluation in the IR program.

In addition, the PA report recommended that a screening risk evaluation be conducted, determine

whether contaminants may pose adverse risk to humans or environmental receptors, and determine the

appropriate path forward based on the findings (Tetra Tech, 2005).

Tetra Tech NUS, Inc. (Tetra Tech) prepared a Sampling and Analysis Plan (SAP) to direct the collection

of data required to meet the objectives described above. Sampling was proposed as part of the PA to

characterize media not yet evaluated, including groundwater, surface water, and sediment. In addition,

the Site’s soil will be further characterized with regard to the nature of contaminants. Data collected as

part of this effort will be used to complete an HHRA and an ERA.

1.3 NAVSTA BACKGROUND INFORMATION

This section presents general background information for the Site, including location and history. Site 04,

CCRFA, is comprised of a former disposal and fill area and a wetland area. A PA that included sampling

was conducted at the Site in May and June of 2004. Sampling results indicated the presence of VOCs,

PAHs, pesticides, PCBs, metals, and petroleum hydrocarbons in soil and groundwater seep samples.

Based on these results, the PA concluded that the next step should be a SASE, in accordance with the

Federal Facilities Agreement (FFA) for NAVSTA Newport IR Program sites (Tetra Tech, 2005).

1.3.1 Site Location, History, and Background

The CCRFA is the location of a former disposal and fill area on an approximately 8-acre vacant lot,

located at NAVSTA Newport, near the southeastern portion of Coddington Cove, Narragansett Bay

(Figure 1-1).

The Site consists of a now vegetated former fill area and a wetland area. The boundary between the city

of Newport and town of Middletown, Rhode Island bisects the Site in a southeast-northwest direction.

Beyond the railroad right-of-way, which borders the Site along its northwest boundary, are the Defense

Highway and the southern portion of the On-Shore Derecktor Shipyard Site (Site 19), which is in turn

bordered to the northwest by Coddington Cove, part of Narragansett Bay. To the north and east is a

fenced open storage area located on NAVSTA Newport. Located adjacent to the storage areas are a

former railroad spur and NAVSTA Newport Building 47. A Navy housing development abuts the

southwest boundary of the Site, and chain link fence encloses the Site along the southern, eastern and
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northern boundaries. The railroad right-of-way creates the northwestern border where no fence is

present (Figure 1-2).

Limited information is available regarding historic land use of the CCRFA. According to a 1983 Initial

Assessment Study (IAS), from 1978 to 1982 the Site was a disposal area for inert rubble materials

including concrete, asphalt, metal, slate, wood, brush, and a small amount of ash [Envirodyne (EEI),

1983]. Reviewed records did not indicate additional land use practices.

The following text from the field sampling plan for the PA investigation at the CCRFA describes the

disposal areas, as interpreted from historical aerial photographs (Tetra Tech, 2004):

“An aerial photograph from 1965 indicates two possible fill areas. A visible dirt drive extends from

Coddington Highway to each suspected fill area. The fill areas are located adjacent to each

other, in the center of the site and are approximately the same size. The areas encompass an

estimated 900 square feet. Distinct mounds are visible in the northeast fill area along the

northern edge […].

According to the aerial photograph from 1981 […] the southern fill area identified in the 1965

photograph is no longer visible, as vegetation covers this area. The fill area to the north is still

evident, though the extent has shifted further north. This fill area…has an estimated size of

500 square feet […].”

In addition, two historical aerial photographs from 1972 and 1981 were obtained from the Rhode Island

Water Resources Board. The photograph from 1972 indicates fill material in the central and northeastern

portions of the Site. The aerial photograph from 1981 has a visible dirt road extending into the northern

portion of the fill area. The southern portion of the fill area does not appear to be disturbed by any

vehicular traffic.

1.3.2 Previous Investigations

Field sampling was conducted in May and June 2004 as part of a PA (Appendix A – Preliminary

Assessment Document). Samples collected included six sediment samples from the wetland area

[interval collected was 0 to 1 foot below ground surface (bgs)], 16 subsurface soil samples from test pits

(collected from depths below 1 foot bgs to a maximum depth of 10 feet bgs), and seven groundwater

samples collected from groundwater that infiltrated into test pits. Soil samples were analyzed for VOCs,

semi-volatile organic compounds (SVOCs), pesticides, PCBs, metals, gasoline-range organic compounds

(GRO), and diesel-range organic compounds (DRO). Groundwater samples were analyzed for VOCs and

metals. Sample locations from the PA are shown on Figure 1-2.
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Analytical results from the PA investigation are presented below to identify the types and concentration

ranges of chemical contaminants that were detected on Site. In addition, this information is provided to

identify specific areas on the CCRFA site that were impacted by past disposal practices.

PA soil sample analytical results indicated the presence of VOCs at low concentrations. The following

VOCs were detected in wetland soil samples: 1,4-dichlorobenzene, acetone, benzene, chlorobenzene,

ethylbenzene and methylene chloride. Only three VOCs were detected in soil samples that were

collected from test pits: acetone, tetrachloroethene, and chloroform (four samples). None of the

concentrations detected exceeded the criteria selected in the PA report (USEPA Region 9 Project

Remediation Goals (PRGs) for Residential Soil).

Results from the PA indicated that 20 SVOCs were present in wetland soil samples, and 16 SVOCs were

present at levels greater than detection limits in test pit soil samples. In wetland soil samples a total of

five SVOCs were detected at levels exceeding the Region 9 PRGs for Residential Soil:

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene and

indeno(1,2,3-cd)pyrene. In test pit soil samples four SVOCs were detected at levels greater than PRGs:

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and dibenzo(a,h)anthracene. Of those, the

only SVOC to be detected at elevated levels in more than one sample was benzo(a)pyrene.

One PCB, aroclor-1254, was detected in wetland soil samples that were collected during the PA. It did

not exceed the PRG. Two PCBs, aroclor-1016 and aroclor-1260, were present at levels greater than

detection limits in test pit soil samples. Aroclor-1260 exceeded the PRG of 220 micrograms per kilogram

(µg/kg) in two samples, with a maximum result of 520 µg/kg.

Four pesticides were detected in wetland soil samples that were collected during the PA: 4,4’-DDD,

4,4’-DDT, aldrin and dieldrin. Of those, dieldrin (in one sample) was the only pesticide detected at levels

greater than PRGs. Seven pesticides were detected in test pit soil samples: 4,4’-DDD, 4,4’-DDE,

4,4’-DDT, alpha-Chlordane, endrin aldehyde, gamma-Chlordane and methyoxychlor. None were

detected at levels exceeding PRGs.

Metals that were detected at levels greater than criteria in soil samples included: arsenic (in every soil

sample), iron (in 5 of 6 wetland soil samples, and 10 of 16 test pit soil samples) and manganese (in 2 of 6

wetland soil samples).

GRO were detected in two samples, TP03 (4,200 µg/kg) and TP05 (4,000 µg/kg). DRO were detected

more frequently, in all but three soil samples. The three samples where it was not detected included one
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wetland soil sample and two test pit soil samples. Concentrations above the Rhode Island Department of

Environmental Management (RIDEM) Residential Direct Exposure Criteria (DEC) [500 milligrams per

kilogram (mg/kg)] were detected in two samples, SS03 (670 mg/kg) and SS04 (730 mg/kg).

Samples collected by direct dip methods from groundwater that infiltrated into test pits indicated the

presence of two VOCs at trace levels: tetrachloroethene [TP02, 2 J micrograms per liter (µg/L)] and

1,1,2-trichloro-1,2,2-trifluoroethane (TP02, 11 µg/L). Two metals were detected at concentrations greater

than the selected criteria, USEPA Maximum Contaminant Levels (MCLs): arsenic (TP01, 40.9 µg/L) and

lead (TP03, 76 µg/L).

1.3.3 Conceptual Site Model

The site location, history, and background, pertinent to the conceptual site model, are summarized in

Section 1.3.1.

The former disposal area is located in the central portion of the Site. At the northern edges of the

disposal area, the Site topography slopes downward into a wetland. This change in elevation is marked

by a ridge which trends southwest-northeast through the central portion of the Site, and then curves

toward the southeast in the area of the Newport-Middletown border. The ridge, which denotes the

approximate perimeter of the onsite disposal area, slopes approximately 8 to 10 feet downward toward

the onsite wetland area. Onsite surface drainage in this area is expected to follow local topography (as

viewed during a site reconnaissance) and flow radically toward the northwest, north, and northeast into

the wetland area. However, along the railroad right-of-way which forms the northwestern boundary of the

Site, the ground surface slopes downward, away from the railroad tracks and toward the southeast.

Surface water runoff in this area is expected to flow southeast from the railroad right-of-way toward the

Site’s wetland area (Figure 1-2).

A small, intermittent stream traverses the northeast portion of the Site through the wetland in this area.

The stream begins at the outfall of a storm drainage pipe that originates on base and flows along the

northeast border of the Site and into the wetland, where flow becomes diffuse as it nears the railroad

track. The stream eventually discharges directly into Narragansett Bay. The stream is intermittent and

does not provide permanent habitat for fish or shellfish.

Overland surface water flow is toward an outlet near the northern corner of the Site, where water flows

through an underground culvert beneath the railroad track for approximately 550 feet (ft), at which point it

discharges into Narragansett Bay. Surface water also enters the Site, diffusely, from the southwest,

between the Reliance Row housing area and the railroad tracks. The direction of surface water
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movement is in a northeasterly direction towards the outlet near the northern corner of the Site

(Figure 1-2).

Vegetation growing within the upland fill area includes those species that are typical colonizers of

disturbed sites, including many considered to be invasive or noxious weed species, according to the U.S.

Department of Agriculture Natural Resources Conservation Service (USDA NRCS) Plants Database. The

dominant wetland vegetation is common reed; the wetland fringe supports a more diverse assemblage of

species, including herbaceous, shrub, tree, and vine plant types.

The steep ridge that bisects the Site provides an exposed face to see the type of rubble fill material that is

present at the Site, including concrete, asphalt, metal, and other inert materials. There was some trash

(e.g., plastic bags, bottles) in or along the stream channel that may have been washed into the wetland

through the storm drain located upstream. A chain link fence crosses the stream channel in multiple

places, and acts as a trap for vegetation debris and trash.

The palustrine emergent, common-reed-dominated wetland in the CCRFA Study Area provides the

principal functions of floodflow alteration and sediment/toxicant retention. Secondary functions include

recharging or discharging of groundwater, removing nutrients from surface water runoff (potential),

exporting production such as organic plant material, stabilizing sediments against erosion, and providing

habitat for wildlife.

The measured elevation of groundwater ranges from approximately 7.1 ft in the center of the Site

adjacent to the wetland (at MW07) to approximately 10.6 ft at the southern corner of the site (at MW02).

As expected from the local topographic gradient, groundwater appears to flow to the northwest toward the

onsite wetland.

The site is currently vacant and inactive. A new fence has been constructed along the southern

boundary. Existing fencing is present along Coddington Highway and in the northern portions of the Site

bordering NAVSTA Newport Building 47. Observations made during site walkovers indicate that

trespassers have likely accessed the Site. A sewer line is known to bisect the Site and there are several

manholes present on the Site.

Future land use is expected to be similar to current uses. Residential and industrial activities are not

considered likely, due to the presence of the rubble fill material. Construction activities are possible and

may include maintenance activities along the sewer line or improvements to fencing. Portions of the Site

are grass-covered, therefore, site maintenance activities such as mowing are possible, although the Site

is not actively maintained at the present time. Trespassing may continue, in spite of the existing fencing.
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The potential sources of contamination include the areas where rubble materials and fill were previously

placed, including portions of the wetland. The adjacent railroad right-of-way is a potential contributor of

PAH and pesticide contamination via surface water runoff into the onsite wetland. In addition, upgradient

paved parking areas and Coddington Highway are potential sources that may contribute PAH

contaminants to surface water runoff and the onsite storm water outfall.

The environmental media of interest are surface soil, subsurface soil, groundwater, surface water, and

sediment. Contamination may be present in soil and sediment as a result of materials deposited in the

former fill areas, including the wetland area. Surface water may be impacted by receiving the discharge

of contaminated groundwater in the rubble disposal area, by fill materials that have been deposited in

direct contact with surface water (in the wetland), and by the leaching of contaminants that may be

present in soils and sediments. Groundwater may be impacted by the leaching of contaminants that may

be present in fill materials and surrounding soils. The overland flow migration route may have carried

surface water runoff and entrained particles and then deposited in surface water and sediment.

Activities associated with former site disposal operations have resulted in the presence of low levels of

some VOCs, PCBs, and pesticides. In some site soils, surface water, groundwater, and/or sediment,

PAHs and/or metals have been detected at levels exceeding their respective PALs.

While former Site activities included the disposal of construction debris, it does not appear that these

materials include those that would contribute significant levels of VOCs to the environment; nearly all

VOCs that were detected in site samples were present at low levels, below the respective PALs.

The much less soluble and less volatile PAHs are present in site soil, sediment, and surface water at

levels above PALs. These contaminants may leach into the groundwater, but their low solubility and high

adsorptive properties would inhibit a high rate of such leaching activity. Groundwater PAH levels are

below PALs and are anticipated to remain low. PAHs are expected to be present in surface water as a

result of parking lot and roadway runoff discharging into the onsite wetland.

Most metals detected in site media were present at low levels. In soils, while arsenic and chromium were

present at levels exceeding PALs, the levels were comparable to, or lower than background levels; also,

these metals do not appear to be leaching into groundwater.

Pesticides and PCBs detected in soils are relatively non-volatile organic compounds and are generally

insoluble in water; therefore, very limited leaching of these chemicals from surface soil into groundwater
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would be expected. Additionally, these analytes were detected primarily at trace or very low levels, and

there is little potential for their transport via erosion to cause any impacts to the surrounding environment.

Vapor intrusion is not considered likely, because VOCs were not detected in groundwater at levels

exceeding PALs.

Potential ecological receptors for contaminants in surface soil include terrestrial plants and terrestrial

vertebrates and invertebrates. Potential ecological receptors for contaminants in sediment include

aquatic plants and aquatic vertebrates and invertebrates.

Potential human receptors under both the current and future land use scenarios include construction

workers and trespassers. Industrial workers are potential receptors under the future land use scenario if

the site were to be redeveloped. Construction workers may be exposed to surface soil, subsurface soil,

groundwater, surface water, and sediment during construction activities. Under the current land use,

trespassers may be exposed to surface soil, surface water, and sediment. Future industrial workers could

be exposed to surface soil, surface water, and sediment. If groundwater was to be used as a drinking

water supply, then future industrial workers could be exposed through ingestion, or direct contact. Future

trespassers and industrial workers could be exposed to subsurface soil if construction activities brought

subsurface soil to the surface.

Given the anticipated future land use for much of the Site, residents are a very unlikely future receptor.

However, the hypothetical future residential scenario is typically evaluated in a risk assessment, for

decision-making purposes. For example, the need for deed restrictions at a site may be eliminated prior

to site closure if minimal risks are estimated for residential receptors. It is assumed that a hypothetical

future resident may be exposed to surface soil, groundwater, and to surface water and sediment in

streams or in the wetland. Hypothetical residents’ exposure to subsurface soil would only occur if

subsurface soil was excavated and deposited on the existing surface soil. Although this is an unlikely

scenario, it is included in the HHRA for purposes of completeness and to assist the risk managers

regarding the need for deed restrictions.
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2.0 FIELD INVESTIGATION

This section describes the field investigation activities conducted during November and December of

2010 as part of the SASE for the CCRFA. Figure 1-2 presents the current site features and the SASE

sample locations.

All activities were conducted in accordance with the SAP (Tetra Tech, 2010) which was prepared to direct

the collection of data needed to provide a foundation for the SASE report. The data were collected such

that it could be used to support the investigation of nature and extent of contamination at the site, and

provide information for the production of a HHRA and ERA.

Separate discussions for each of the field investigation activities conducted at the site are provided in

Sections 2.1 through 2.4 of this report. An overview of the investigation activities for each major field task

is presented below and includes; number and locations of samples, laboratory analyses, and sample

rationale for each location. Also provided is a discussion of field observations and measurements, where

applicable. Samples were collected and analyzed according to the quality assurance/quality control

criteria defined in the SAP (Tetra Tech, 2010).

2.1 TREE AND BRUSH CLEARING

Prior to the field investigation, brush clearing was conducted to access areas in the central portion of the

Site which was overgrown with small trees, bushes, and vines. An area approximately 2 to 2.5 acres in

size was cleared to obtain access to test pit locations and soil boring/monitoring well locations.

2.2 SOIL INVESTIGATIONS

Soil investigations were conducted at the site through the completion of test pits and the advancement of

borings. These activities, as described in the SAP, evaluated different target areas at the site with

separate potential sources of contaminants. Locations of test pits and soil borings are presented on

Figure 1-2. The following sections describe in more detail the soil investigation. .

2.2.1 Test Pit Excavation

Test pits were excavated at four locations to characterize the fill material at the site. Test pit TP-12 is

located in the southwestern portion of the site, test pits TP-13 and TP-14 are located in the central portion

of the site, and test pit TP-15 is located in the southeastern portion of the site. Test pit locations were

chosen to provide spatial coverage in data gaps following the PA field investigation.
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Test pits TP-12 through TP-15 were excavated on November 15, 2010. Table 2-1 presents a sample

summary and description of each test pit and Table 2-2 presents a summary of location rational for each

test pit. All test pits were advanced and backfilled using a rubber track-mounted excavator. The test pits

were excavated to depths ranging from approximately 6 to 12 ft bgs. The Tetra Tech Field Operations

Leader (FOL) and field geologist documented observations from each test pit on field documentation

sheets (Appendix B). Soil was screened for VOCs in the field using a portable photo-ionization detector

(PID) with a 10.6 electron volt (eV) lamp. Sample intervals were selected using field observations made

by the FOL and field geologist.

Observations recorded for each test pit included a description of soils encountered, size of the

excavations, depths to groundwater (if applicable), and the presence of debris, metal, oil, staining, or

odor. Soil samples were collected for headspace screening and for laboratory analysis.

Samples were collected from the excavator bucket in the following fashion. First, the excavator operator

would remove any material in the sample area that had fallen from the sides of the excavation. The

operator would then scrape the side of the excavation in the target sample area to obtain enough soil

volume for the designated sample analyses. Once the excavator bucket was at rest on the ground and

the excavator motor turned off, VOC vials were filled using a “Terra Core” sampler driven into the soil

within the excavator bucket. Soil from the bucket was then transferred into a stainless steel bowl where it

was homogenized and placed into the appropriate sample containers for other analyses.

Test pit soil samples were submitted for VOCs, PAHs, pesticides, PCBs, and metals laboratory analyses.

A summary of analytical results from test pit samples collected during this investigation are provided in

Section 4 of this report.

Test Pit TP-12:

Test pit TP-12 was excavated along the southwestern boundary of the site to document overburden

geologic conditions and the potential presence of contaminants in the fill area.

The trench for test pit TP-12 was approximately 2 ft wide, 10ft long and 8 ft deep. The top 6 inches (in) to

1 ft of material was an organic layer consisting of sticks and leaf debris. Dark gray weathered phyllite was

observed from 1.5 to 4 ft in depth. A sandy/gravelly unit was observed from 4 to 8 ft bgs. Groundwater

was observed in the excavation at 8 ft below grade. A petroleum odor was noted at the water table. Dark

gray silty subrounded to subangular gravel was observed at the bottom of the excavation (refer also to

test pit log sheets presented in Appendix B).
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No foreign fill debris (e.g. brick, concrete, metal, etc.) was encountered in this test pit. Soil samples were

collected at the 1 to 2 ft interval and the 8 to 9 ft interval and submitted for laboratory analysis.

Test Pit TP-13:

Test pit TP-13 was excavated in the central area of the site and northern limits of the fill area to document

overburden geologic conditions and the potential presence of contaminants in the fill area.

The trench for test pit TP-13 was approximately 6 ft wide, 15 ft long, and 12 ft deep. Fill material was

observed from grade to a depth of 11 ft bgs. The top 6 ft of fill material was described as dark gray in

color with bricks, concrete, metal, wood, and asphalt fragments. The fill from 6 to 11 ft was described as

gray weathered phyllite with sandy silt and rounded stones with asphalt and metal fragments.

Groundwater entered the excavation at 11 ft, which was also the bottom of the fill unit. The material from

11 to 12 ft bgs was described as gray medium sand and rounded gravel (see Appendix B). Soil samples

were collected at the 5 to 6 ft interval and the 11 to 12 ft interval and submitted for laboratory analysis.

Test Pit TP-14:

Test pit TP-14 was located in the central portion of the site on the northeast limits of the fill area to

determine geologic conditions and potential presence of contaminants.

The trench for test pit TP-14 was approximately 6 ft wide, 12 ft long, and 12 ft deep. Top soil was

observed from grade to a depth of approximately 6 in. Fill was observed from 0.5 ft to a depth of 11 ft

bgs. The fill material was described as grayish brown fine to medium sand with gravel, brick, asphalt,

ceramic fragments, concrete, clay pipe, tiles and metal rebar. Groundwater was encountered at the

bottom of the excavation, 12 ft bgs (Appendix B). Soil samples were collected at the 1 to 2 ft interval and

the 11 to 12 ft interval and submitted for laboratory analysis.

Test Pit TP-15:

Test pit TP-15 was located on the southeastern boundary of the site adjacent to Coddington Cove

Highway. This test pit was excavated to determine geologic conditions and presence of contaminants at

the site.

The trench for test pit TP-15 was approximately 4 ft wide, 10 ft long and 6 ft deep. Gray/brown fine silty

sand with some rounded gravel and a few cobbles were observed from grade to a depth of 5 ft.

Groundwater was encountered at a depth of 5 ft bgs. One 3 ft long piece of metal rebar was observed in
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this excavation at a depth of approximately 5 ft bgs (Appendix B). Soil samples were collected at the 1 to

2 ft interval and the 5 to 6 ft interval and submitted for laboratory analysis.

2.2.2 Drilling and Soil Sampling From Borings

Drilling activities were conducted at the Site in order to characterize the overburden geology, collect

surface and subsurface soil samples for laboratory analysis, and install groundwater monitoring wells.

Eight soil borings were advanced, all of which were completed as overburden groundwater monitoring

wells. This section of the report provides an overview of the soil boring investigation and summary of the

field measurements and observations made during the drilling activities.

2.2.2.1 Overview of Soil Borings

Eight soil borings were advanced across the site and soils were sampled in each to characterize the

overburden and to determine the nature and extent of the subsurface soil contamination. The boring and

monitoring well locations are shown in Figure 1-2, a soil boring sample summary is presented on

Table 2-1, and and a summary of borings and rationale for each location is provided on Table 2-2. Boring

logs are presented in Appendix B.

The soil borings were advanced in accordance with the procedures specified in the approved SAP,

except for the following field modifications.

 Material encountered at the site during test pit activities, which included concrete, bricks, and metal fill

material, indicated that the best drilling technique would be using hollow stem augers (HSA). All soil

borings were advanced using HSAs, not the drive and wash method specified in the SAP because of

the overburden material, encountered at the Site (FMR 2300-01).

Continuous split spoon sampling was conducted at 2-ft intervals to refusal and/or the top of bedrock in all

borings. The physical characteristics of each soil sample were described using the Unified Soil

Classifications System (USCS) and recorded on boring logs, presented in Appendix B. In addition to

sample characteristics, other pertinent observations such as depth to water, sample moisture, depth

changes in lithology, fill material, staining, and visual contaminants or odors were recorded on the boring

logs. As each split spoon sampler was opened the soils were monitored for organic vapors using a PID.

Readings were recorded on the boring logs.

Three sample aliquots were collected from each 2 ft long split spoon sample interval. One aliquot was

used for jar headspace screening for total organic vapors, a second aliquot was collected for potential

laboratory VOC analysis, and the third aliquot was stored for other possible laboratory analysis. Results
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from jar headspace screening for organic vapors were recorded on sample log sheets and boring log

sheets. In general, four soil samples from each boring were collected for laboratory analysis in

accordance with the SAP as follows:

 Surface soil (0 to 1 ft) samples were collected at all locations during advancing boring equipment.

 Subsurface soil samples were collected at the bottom of the boring or the interval immediately above

bedrock.

 A second subsurface soil sample was typically collected at the interval above or at the top of the

water table.

 A third subsurface soil sample was typically collected where the greatest PID reading was recorded

or somewhere in between bedrock and the top of the water table (within the saturated zone).

Following the collection of the jar headspace screening aliquot, the VOC soil sample for laboratory

analysis was collected as a grab sample from the most heavily contaminated portion of the split spoon

sampler, based on the initial organic vapor screening results and/or visual observation. Observed

geologic conditions possibly affecting contaminant distribution, such as potential confining layers, coarse-

grained (relatively high porosity/permeability) soils, or the vadose zone above the water table, were also

taken into account when selecting the VOC sample location from the split spoon sampler. If no organic

vapor detections and no visual evidence of contamination were noted, the grab VOC sample was

collected from the center of the target sample interval. The samples for the remaining laboratory

analyses were collected after the entire 2 ft interval was uniformly mixed. Remaining soils from each

boring were contained in 55-gallon drums until they could be properly characterized and disposed of off-

site.

Soil samples were analyzed for VOCs, PAHs, PCBs, pesticides, and metals. In addition, soil samples

from SB06 were analyzed for GRO and DRO. During soil sampling a representative from the RIDEM was

present to collect an aliquot from each sample interval (except at SB06). Aliquots collected by RIDEM

were sent to the U. S. Environmental Protection Agency (USEPA) analytical laboratory for total petroleum

hydrocarbons (TPH) analysis. Analytical results are discussed in Section 4 of this report. A summary of

soil samples collected and selected for laboratory analysis is presented in Table 2-1. General

observations such as sample type and number, sampling time, depth interval, and methods used were

recorded on the soil boring log sheets (Appendix B).
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2.2.2.2 Field Measurements and Observations during Advancement of Soil Borings

During the advancement of soil borings and sampling, all of the field measurements and observations

were recorded on boring logs. Recorded field measurements and observations included jar headspace

screening results for organic vapors measured with a PID, geologic soil descriptions and visual/olfactory

signs of potential contamination (e.g., discolored soils, odors, etc.). Table 2-1 includes a summary of

headspace screening results and visual/olfactory observations of potential contamination for all soil

samples that were collected. Field measurements and observations from the SASE soil boring program

are also presented in the soil boring logs and well construction logs included in Appendix B.

Boring SB01 (MW01) was completed in the southwestern boundary of the site adjacent to the residential

area. Overburden material in this area consisted of topsoil (0 to 2 ft bgs), fill (2 to 6 ft bgs), native material

(silty sand from 6 to 12.5 ft bgs) dense till (12.5 to 24 ft bgs) and weathered phyllite (24 to 26 ft bgs).

Headspace screening was conducted at every interval. PID readings ranged from 0.1 parts per million

(ppm) to 10.4 ppm. The highest PID readings were detected from 6 to 8 ft bgs (10.4 ppm) and 4 to 6 ft

bgs (1.7 ppm). Both intervals were selected for laboratory analysis. Weathered bedrock was reached at

24 ft. MW01 was screened from 5 to 15 ft bgs to target the interval intersecting the water table.

Boring SB02 (MW02) was completed in the southwestern boundary of the Site adjacent to the residential

area. Overburden material in this area consisted of fill from 0 to 6 ft bgs and native material (sand and

gravelly sand) from 6 ft to 19.4 ft bgs. Refusal was encountered at a depth of 19.4 ft bgs, bedrock was

not encountered. Headspace screening was conducted at every interval. PID readings ranged from 0.1

to 5.4 ppm. The highest PID readings were at depths of 4 to 6 ft (3.7 ppm), 8 to 10 ft (5.4 ppm) and 10 to

12 ft (4.1 ppm). MW02 was screened from 4 to 14 ft bgs to target the interval intersecting the water table.

Boring SB03 (MW03) was advanced in the central southwestern portion of the fill area between former

test pits TP04 and TP05. Overburden material in the area consisted mainly of fill material from grade to a

depth of 8 ft, then gravelly sand from 8 to 18 ft, with weathered phyllite (bedrock) beginning at 18 ft.

Headspace screening was conducted at every interval. PID readings ranged from 0.0 to 10.5 ppm, with

the highest readings at the 10 to 12 ft interval. MW03 was screened from 4 to 14 ft bgs to target the

interval intersecting the water table.

Boring SB04 (MW04) was completed in the central portion of the fill area. Overburden material at this

location consisted of fill material from grade to 8 ft bgs, with till (silty sand and gravel) to 22 ft bgs, and

weathered phyllite from 22 ft to the end of the boring at 39 ft bgs. Headspace readings ranged from

0.0 ppm to 0.3 ppm. MW04 was screened from 5 to 15 ft bgs to target the interval intersecting the water

table.
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Boring SB05 (MW05) was advanced at the south central portion of the fill area. Overburden material at

this location included fill from grade to 5 ft bgs, till (silty gravelly sand) to 16 ft bgs, and weathered

bedrock at 16 ft bgs. PID readings ranged from 0.0 to 0.4 ppm. MW05 was screened from 9 to 19 ft bgs

to target the interval at the top of the weathered bedrock.

Boring SB06 (MW06) was advanced at the southeast corner of the site adjacent to Coddington Cove

Highway. Overburden at this location included topsoil (0 to 3.5 ft bgs), sand and gravelly sand (3.5 to

14 ft bgs) and weathered bedrock from 14 ft bgs. The boring ended with spoon refusal at a depth of

17.4 ft bgs. Headspace readings ranged from 0.0 to 0.1 ppm. MW06 was screened from 4 to 14 ft bgs

to target the interval intersecting the water table.

Boring SB07 (MW07) was located in the north central portion of the fill area near the embankment slope.

The material encountered in this location included a thin layer of topsoil above a fill unit to 10 ft bgs, sand

and gravelly sand to 16 ft bgs, and till from 16 to 22 ft bgs. Weathered phyllite was not encountered at

this location (the boring was stopped at split spoon refusal). Headspace screening was conducted at

every interval with PID readings ranging from 0.0 to 7.0 ppm, with the highest reading located at 10 to

12 ft bgs (directly above the water table). MW07 was screened from 5 to 15 ft bgs in the overburden to

target the interval intersecting the water table.

Boring SB08 (MW08) was advanced at the northern edge of the fill area near the embankment slope.

The overburden material encountered included fill from grade to 6 ft bgs, till from 6 to 38 ft bgs, and

weathered phyllite at 38 ft. Headspace readings ranged from 0.0 to 3.8 ppm. MW08 was screened from

6 to 16 ft bgs in the overburden to target the interval intersecting the water table.

Fill material was observed at all soil boring locations except SB06. Depth of fill ranged from 5 ft bgs

(SB05) to 10 ft bgs (SB07).

2.3 GROUNDWATER SAMPLING

Groundwater sampling was conducted to identify contaminants present in groundwater and to provide

information on the hydrogeology at the site. This section provides an overview of the groundwater

sampling effort, including summaries of the monitoring well installation methods, well construction details,

groundwater sampling methodology, and field measurements and observations associated with the

groundwater investigation conducted at the site. Soil boring and well boring logs and groundwater

monitoring well construction logs are presented in Appendix B. A detailed evaluation of groundwater

sample analytical data is presented in Section 4.0.
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Eight overburden monitoring wells (MW01, MW02, MW03, MW04, MW05, MW06, MW07, and MW08)

were installed. As described in Section 2.2.2.2, one monitoring well was screened above weathered

bedrock (MW05), while the rest of the monitoring wells were screened across the overburden water table

interface. The well locations were chosen in order to investigate areas of suspected groundwater

contamination based upon historical information, and to provide information on the direction(s) of

groundwater flow. The drilling was performed by a drilling subcontractor under the supervision of a Tetra

Tech field geologist. Figure 1-2 shows the locations of the groundwater monitoring wells. Table 2-3

presents a summary of wells that were installed and provides details on the construction of the wells

installed as a part of this SASE.

At each well location, a boring was advanced down to refusal or weathered bedrock, and soil samples

were collected as described in Section 2.2 of this report. After completion of the soil boring, a

groundwater monitoring well was constructed as described below. Soil descriptions and headspace

screening results from the boring were used to determine the target depth and screen length for the well.

The monitoring wells were constructed of 2-in inside diameter (ID), flush-threaded, Schedule 40 polyvinyl

chloride (PVC) screen and riser. The screen for each overburden well was 10 ft long and 10-slot

(0.010 in). The well annulus was backfilled with No.1 silica (quartz) sand filter-pack to at least 1 ft above

the top of the well screen, and a minimum 2 ft thick seal consisting of bentonite chips was placed above

the sand pack (only 1 foot of bentonite was placed above the sand pack at MW01, MW02, MW03, MW04,

and MW06 due to shallow groundwater present). Sand was placed in the well annulus from the top of the

bentonite seal to the ground surface. A concrete surface seal was placed at each well surrounding the

stick up casing. A total of eight stick-up wells were installed. Stick-up wells were completed with a 4 in ID

steel stick-up protective casing with a locking cap.

It is important to note that much of the commonly used sand filter-pack sizing criteria have primarily been

developed for water supply wells or wells which are to be installed in uniform water-bearing geologic

materials that are considered to be aquifers (i.e., water bearing units that yield significant quantities of

water to wells). The descriptions on the boring logs (see Appendix B) indicate that the overburden

formation materials are not very uniform and include a significant percentage of fines. Thus, although an

attempt was made to install wells from which representative, sediment-free groundwater samples could

be collected, there is no defined well design criteria that would have assured truly sediment-free or low

turbidity groundwater in the wells at this site.

2.3.1 Overburden Well Installation

The overburden monitoring wells were installed using HSA drilling methods. The well screen depths for

overburden wells were chosen based upon information obtained from split-spoon soil sampling.
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Overburden monitoring wells MW01, MW02, MW03, MW04, MW06, MW07, and MW08 were screened

across the water table, with the exception of MW05 which was screened below the water table. MW05

was located at test pit location TP02 which was identified in the PA investigation as having VOC

contaminated soils. This well was screened above the weathered phyllite interval to document the

potential presence of VOCs in the deeper interval. During well construction, a minimum of one foot of

sand was generally used below the screen.

2.3.2 Groundwater Monitoring Well Development and Synoptic Water Level Measurements

Following monitoring well installation activities, each newly installed monitoring well was developed by

removing water with 1/2-in ID, 5/8-in outside diameter (OD) low density polyethylene (LDPE) tubing fitted

with a check valve and driven by a Waterra pump. During well development, water quality parameters

(stabilization criteria) were monitored, including pH, conductivity, temperature, and turbidity. The

objective of the well development program was to remove fine-grained sediments from the soil formation

within the vicinity of the well screen, pumping until the water quality parameters stabilized, optimally

achieving a turbidity of less than 50 Nephelometric Turbidity Units (NTUs).

Well development efforts did not achieved these optimum stabilization criteria at any location. The silty

nature of the soil in the area created high turbidity conditions in the wells and final turbidity levels did not

go below 130 NTUs during monitoring well development. Well development logs are provided in

Appendix B.

Table 2-4 provides a summary of the well development data collected, including the final stabilization

criteria readings.

MW01 was developed by continuously pumping water. A total of 48 gallons of water were purged from

the well at the end of the 4-hr time limit which amounts to approximately 20 well volumes. Turbidity in this

well never reached below “off scale” during development until the last two readings, which were 293 and

256 NTU. During low flow sampling turbidity levels ranged from 16.7 to 18.3 NTU when stabilization was

achieved.

MW02 was developed by pumping it dry and allowing it to recharge. A total of 15 gallons were removed

from this well at the end of 4 hours, which amounts to approximately 6.25 well volumes. Turbidity in this

well reached as low as 1,486 with a final turbidity reading of “off scale”. During low-flow sampling turbidity

levels stabilized at approximately 2.33 NTU and stabilization was achieved in approximately 1.0 hr.
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MW03 was developed by continuously pumping water. A total of 50 gallons of water were purged from

this well at the end of the 4-hr time limit which amounts to approximately 22 well volumes. Turbidity in

this well reached 1,346 NTU at the end of development. During low flow sampling turbidity levels

reached 14.8 NTU at the end of the time limit.

MW04 was developed by pumping it dry and allowing it to recharge. A total of 8 gallons were purged

during development which amounts to approximately 3.3 well volumes. Turbidity in this well was “off

scale” during the entire development. During low flow sampling turbidity levels ended up at 38.3 NTU at

the end of the 2 hr limit.

MW05 was developed by pumping dry and allowing it to recharge. A total of 16 gallons were purged from

this well during development which amounts to approximately 5.3 well volumes. During development

turbidity in this well reached a low of 687 NTU. During low flow sampling turbidity reached a low of

17.7 NTU.

MW06 was developed by continuously pumping water. A total of 30 gallons were purged during

development which amounts to approximately 13.4 well volumes. At the end of the 4-hr development

period turbidity levels were still “off scale”. During low-flow sampling turbidity levels stabilized at 8 NTU.

MW07 was developed by continuously pumping water. A total of 20 gallons were purged during

development, which amounts to approximately 8.3 well volumes. Turbidity reached 130 NTU at the end

development. During low flow sampling turbidity levels stabilized around 12 NTU and stabilization was

achieved in approximately 1.2 hrs.

MW08 was developed by continuously pumping water. A total of 50 gallons were purged during

development which amounts to approximately 19.2 well volumes. Turbidity reached a low of 1449 during

development. During low-flow sampling turbidity levels stabilized at 5 NTU.

A synoptic groundwater level measurement round was conducted on December 20, 2010. At each

monitoring well location, water levels were recorded within a 20 minute timeframe. A summary of the

results of this water level round can be found on Table 2-3.

Depths to groundwater ranged from approximately 4.77 to 12.30 ft below top of PVC riser pipes in onsite

monitoring wells. The top of the water column was gauged in each monitoring well with an oil-water

interface probe to check for the presence of light non-aqueous phase liquids (LNAPLs). LNAPL was not

detected in any of the monitoring wells gauged during this investigation.
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A subcontracted surveyor licensed in the State of Rhode Island surveyed the elevation and location of

each of the groundwater monitoring wells. The horizontal control datum was North American Datum

(NAD) 1983 and the vertical control datum was National Geodetic Vertical Datum (NGVD) 1929. The

elevations of each well’s outer protective casing and the top of the PVC inner riser pipe were surveyed to

the nearest one-hundredth of a foot (0.01 ft). The ground adjacent to each well was surveyed to the

nearest one-tenth of a foot (0.1 ft). The well coordinates and elevations are provided in Table 2-3.

2.3.3 Groundwater Sample Collection

Groundwater sampling was conducted from December 20, 2010 through December 22, 2010. Samples

were collected from the eight newly installed monitoring wells that were installed as described in

Section 2.3.1.

In accordance with the SAP, newly installed wells were sampled no less than one week following well

development to allow groundwater stabilization. Prior to initiating groundwater sampling activities the

groundwater level of each monitoring well was measured to the nearest 0.01 ft using an electronic water

sensing device. The water level indicator and probe were decontaminated before each use with a tap-

water/non-phosphate detergent wash and a distilled/deionized water rinse.

Low-flow (low-stress) groundwater sampling was conducted using the “EPA Region I Low Stress Purging

and Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells, Revision 2”,

dated July 30, 1996, as amended 2010. Prior to sample collection the monitoring wells were purged

using decontaminated bladder pumps that operated using compressed nitrogen. New Teflon bladders

were used for each monitoring well. The intake of the purge and sample tubing was placed 2 ft above the

bottom of the screen for all monitoring wells sampled. Approximately two to five gallons of groundwater

were purged from each monitoring well prior to stabilization of sampling criteria, as presented in

Table 2-5. Drawdown greater than 0.3 ft during the entire purge process was noted in the following

monitoring wells: MW01 (0.32 ft at 150 milliliters per minute [mL/min]), MW04 (1.04 ft at 60 mL/min),

MW05 (1.10 ft at 100 mL/min), MW06 (1.5 ft at 100 mL/min), and MW07 (0.57 ft at 100 mL/min).

Drawdown levels during the final three readings (stabilization time) did not exceed 0.3 ft in any wells.

Field measurements of groundwater sampling criteria were collected every three to five minutes (or as

appropriate) during purging of the monitoring wells to determine stabilization prior to sample collection.

These parameters included the water level, flow rate, temperature, specific conductance, pH, oxidation

reduction potential (ORP), dissolved oxygen (DO), and turbidity. No PID positive detections, odors, or

sheens were noted during the purging and sampling event, or during previous well development activities.

All field measurements and notable observations made during groundwater sampling were recorded on

“low flow” groundwater sample log sheets (Appendix B).
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Groundwater samples were submitted for laboratory analysis of VOCs, SVOCs, PCBs, pesticides, total

metals, and dissolved metals. Groundwater sample log sheets, sample collection summary sheets, and

chain-of-custody forms are contained in Appendix B.

2.4 SURFACE WATER/SEDIMENT INVESTIGATION

Seven sediment and six surface water samples were collected on November 30 and December 1, 2010

from the onsite wetland area and stream, as presented on Figure 1-2. Sample locations were positioned

in areas not sampled during the PA investigation, as recorded using a Trimble GeoXT handheld global

positioning system (GPS) unit.

The surface water and sediment samples were collected in accordance with the procedures specified in

the approved SAP, except for the following field modifications:

 Sample locations SW/SD06 and SW/SD07 were switched during field sampling with SW/SD06

located downstream from SW/SD07, opposite of the figure provided in the approved SAP. These

locations will be edited on the field figure provided in the SASE report to show the samples as they

were collected in the field. (FMR 2).

2.4.1 Surface Water and Sediment Location Descriptions

Surface water and sediment samples were collected from the onsite wetland and stream. Sample

locations SW/SD01 through SD03 (no surface water was collected at SD03) were located in the wetland,

while locations SW/SD04 through SW/SD07 were collected in the stream. Justification for surface water

and sediment sample locations are summarized on Table 2-2.

Sediment samples were collected in accordance with the SAP from a depth of 0 to 6 in from the sediment

surface, except at SD03 where sediment was sampled at a depth of 6 to 12 in because the top 6 in

consisted of an organic root layer. All samples were collected using a decontaminated stainless steel

trowel. Obvious signs of contamination observed by the sampling team were preferentially sampled.

During the collection of the sediment samples, observations were recorded to describe sample depth;

sediment conditions and coordinates (horizontal and vertical). Sediment samples were collected in either

very fine to coarse-grained silty sand with or without gravel, or organic muck and very fine sand.

Observations were recorded on sample log sheets provided in Appendix B.
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Surface water was collected very close to the surface at most locations due to water depths being less

than six in at most locations. At locations where there was sufficient depth, water was collected at a

depth of 60 percent of the water column. Surface water samples were collected from a downstream to

upstream sequence.

2.4.2 Surface Water and Sediment Sample Collection and Processing

Sediment was collected at six locations from a depth of 0 to 6 inches and at one location, SD03, from a

depth of 6 to 12 inches because of a root mat layer that was present from 0 to 6 inches at this location.

Surface water was collected at all but one sediment location, SD03, because none was present.

Surface water and sediment samples were containerized for laboratory analyses as indicated in the SAP,

and recorded on chain-of-custody forms which included analytical methods, sample containers, and

preservation and holding time requirements for each analytical group. Both surface water and sediment

samples and associated quality control (QC) samples were analyzed for VOCs, PAHs, PCBs, pesticides,

and target analyte list (TAL) metals. A representative from RIDEM was present during sediment sampling

to collect an aliquot for TPH analysis from each location to be analyzed at the USEPA laboratory in

Chelmsford MA. A summary of analytical results is provided in Section 4 of this report.

Surface Water Sampling Procedure: Unpreserved surface water sample bottleware was filled by directly

dipping the sample containers into the surface water. Preserved sample containers were filled by first

filling an unpreserved container and then transferring the water into the preserved container. Stream

samples were collected in a downstream to upstream order. All surface water samples were collected

following Tetra Tech standard operating procedure (SOP) SA-1.2. After collection of surface water

samples, pH, temperature, specific conductance, turbidity, oxygen reduction potential, salinity and

dissolved oxygen of surface water were measured in-situ and recorded.

Sediment Sampling Procedure: Sediment samples were collected in accordance with SOP SA-1.2

(Appendix A of the SAP) from a depth of 0 to 6 in from the sediment surface, using a decontaminated

stainless steel trowel. The sediment samples were collected in accordance with the SAP using the

following procedure:

1. All required data for each sample was recorded on the sample log sheet, including the sampling

equipment, sampling personnel, date, time, depth of sample, and sample analyses. The sediment

samples were visually classified using the USCS Method.

2. Each sample container was labeled using the appropriate sample containers with the sample location

number, date, time, and analysis.
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3. Vegetation, roots, twigs, litter, etc., were carefully removed to expose the sediment surface area.

4. Using a decontaminated, stainless-steel hand trowel, a representative sediment sample was

collected.

5. Immediately upon sediment collection, material was collected using a cut syringe or equivalent and

transferred into the appropriate VOC vials using the procedures described in the SAP.

6. The sediment was then transferred to a decontaminated stainless-steel bowl using only dedicated or

decontaminated stainless steel spoons or trowel, and homogenized.

7. Large particles such as gravel or artificial fill too large to be sent for analysis were removed. The

removal of material was recorded on the sample log sheet.

8. The appropriate sample containers were filled.

9. For field duplicate samples, after homogenization, one set of sample containers was filled for the

original sample and another set was filled for the field duplicate sample.

10. All samples were properly labeled, maintained in coolers with ice, with proper chain-of-custody

procedures as described in the SAP.

11. All non-dedicated sampling equipment was decontaminated before reuse.

Table 2-6 presents a summary of field observations made at each surface water and sediment location.

2.5 WETLAND FUNCTIONS AND VALUES ASSESSMENT

A wetland functions and values assessment survey was conducted on October 6, 2011 to determine the

value of the wetland at the Site and to aid in the decision-making process for the ERA. The associated

wetland report was submitted on January 10, 2012, and should be referenced for more detailed

information (Tetra Tech, 2012).

2.5.1 Site Description

The Site primarily comprises a vegetated upland that historically was a disposal site for inert rubble

materials, as well as an abutting wetland area located between the fill area and the Penn Central Railroad
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Right-of-Way. The original railroad line was established before 1863. The wetland comprises

approximately 3 acres of the approximately 8-acre Site. Based on the wetland types described in the

Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et. al 1979), the

wetland appears to be a palustrine emergent wetland dominated by common reed (Phragmites australis)

(i.e., PEM5). Wildlife species or signs observed in the Study Area included various birds, mammals, and

invertebrates.

A description of the physical characteristics of the Site, including topography and surface water features,

is presented in Section 1.3.3, Conceptual Site Model.

2.5.2 Highway Method Assessment

According to the assessment criteria, the wetland in the CCRF Study Area provides two principal

functions: floodflow alteration and sediment/toxicant retention.

 Floodflow Alteration – There are signs of variable water levels associated with flooding, as evidenced

by the wrack line. Effective flood storage is absent upslope of the wetland due to impervious

surfaces. Wetland position is in a low, relatively flat area, with flood storage potential between higher

elevation areas adjacent to the Site. The wetland is associated with an intermittent stream, fed by a

storm water outfall that handles runoff from the base and sections of Coddington Highway within the

watershed.

 Sediment/Toxicant Retention – There are potential sources of toxicants (e.g., PAHs associated with

the roads, adjacent railroad, and paved areas) upslope of the wetland. There is an opportunity for

sediment trapping by slow-moving water and dense vegetation (i.e., common reed).

Five secondary functions were identified that the wetland in the CCRF Study Area provides: groundwater

recharge/discharge, nutrient removal, production export, sediment/shoreline stabilization, and wildlife

habitat.

 Groundwater Recharge/Discharge – There are signs of variable water levels associated with flooding,

as evidenced by the wrack line. The wetland is associated with an intermittent stream, and has a

constricted outlet. The overburden groundwater appears to flow towards the wetland, as determined

from groundwater elevation readings from the site monitoring wells.

 Nutrient Removal – The overall potential for sediment trapping exists in the wetland, however, the

presence of excess nutrients in the watershed upslope of the wetland is unknown. Dense emergent
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vegetation is present and dominant. Water retention/detention time in this wetland is increased by a

constricted outlet and dense vegetation.

 Production Export – Detritus (i.e., non-living particulate organic matter) development is present within

the wetland. Use of the wetland by higher trophic-level consumers is minor. Dense emergent

vegetation is present. No signs of production export are present. However, “flushing” of organic

material is assumed to occur, following storm events.

 Sediment/Shoreline Stabilization – Indications of siltation are present. A distinct shoreline bank is

limited in extent, becoming diffuse. The intermittent stream is partially channelized. Dense

vegetation has the potential to trap and stabilize sediments.

 Wildlife Habitat – Wildlife sign (e.g., raccoon tracks) is present in the wetland, and a muskrat

encounter is suspected. Food sources are present in the wetland and adjacent upland, but are

predominantly from invasive or noxious weed species. The dense vegetation found at the Site likely

supports a high insect population, such as predatory and plant-eating species within the common

reed.

One function and five values were determined to be not applicable to the wetland in the CCRF Study

Area. These include: fish and shellfish habitat, recreation, education/scientific value, uniqueness

heritage, visual quality/aesthetics, and endangered species habitat.

 Fish and Shellfish Habitat – The source water for this wetland is storm water and precipitation. The

stream is intermittent, and does not provide permanent habitat for fish or shellfish. The outlet is

constricted and does not provide a reliable connection to Narragansett Bay.

 Recreation – The Site is fenced in, with posted “no trespassing” signs; public use of the Site is

restricted. The Site is not intended to provide recreational opportunities.

 Education/Scientific Value – No educational or scientific value was identified for the CCRF Study

Area.

 Uniqueness/Heritage – Although the upland area surrounding the wetland is primarily urban, no

uniqueness/heritage value was identified for the CCRF Study Area.

 Visual Quality/Aesthetics – The surrounding land use is developed, industrial, and residential. The

adjacent upland contains historically disposed, inert, rubble fill material, and the entire Site is
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dominated by invasive and noxious weed species. No visual quality/aesthetic value was identified for

the CCRF Study Area.

 Endangered Species Habitat – According to the RIDEM Environmental Resource Map

(www.dem.ri.gov/maps/index.htm), there are no known threatened or endangered species or critical

habitats in the vicinity of the Study Area.

Table 2-7 summarizes the wetland functions and values assessment for the Site.

2.5.3 Summary

The palustrine emergent, common-reed-dominated wetland in the CCRF Study Area provides the

principal functions of floodflow alteration and sediment/toxicant retention. Secondary functions include

recharging or discharging of groundwater, removing nutrients from surface water runoff (potential),

exporting production such as organic plant material, stabilizing sediments against erosion, and providing

habitat for wildlife.

http://www.dem.ri.gov/maps/index.htm
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3.0 PHYSICAL CHARACTERISTICS

This section presents information on the regional and site-specific geology, hydrogeology, hydrology, and

physical characteristics evaluated in support of the SASE of the Site 04, CCRFA.

3.1 REGIONAL CONDITIONS

This section is divided into five subsections: climate, setting and topography, regional geology, regional

hydrogeology, and regional surface water conditions. Geology and hydrogeology specific to the Site are

addressed in separate sections following this discussion.

3.1.1 Climate

Much of the climatological information for NAVSTA Newport was obtained from the IAS report (EEI, 1983)

unless otherwise noted. NAVSTA Newport is situated in a temperate climate zone characterized by wide

variations in seasonal temperatures. Atmospheric conditions are influenced by the naval station’s

proximity to Narragansett Bay and the Atlantic Ocean, which affect the area's temperatures. Winter

temperatures are somewhat higher and summer temperatures lower, than more inland areas. The

orientation of Narragansett Bay exposes the Bay water and coastline to southerly sea breezes in summer

months and northeasterly storms in the winter [Science Applications International Corporation (SAIC),

2000].

Temperature, precipitation and snowfall data collected at the Newport, Rhode Island meteorological

station between 1957 and 2000 are summarized below. This data was provided by the Northeast

Regional Climate Center (NRCC) at Cornell University (NRCC, 2000).

According to records, the average annual temperature has varied between a maximum of 58.5 and a

minimum of 43.2 degrees Fahrenheit (F). January and February were the coldest months, with a mean

minimum temperature of approximately 23.6F. July and August were the warmest months, with a mean

maximum temperature of approximately 78.2F.

The average annual precipitation for the station was 45.31 in. For the period between 1957 and 2000,

the average monthly precipitation ranged from 2.87 in for July to 4.50 in for March. The wettest months

on average were March, April, November, and December. The average seasonal snowfall was

approximately 21.6 in, whereas, in the nearby inland area of Providence, Rhode Island the average

seasonal snowfall was 35.5 in. In Newport, January and February each averaged approximately 7.1 in of
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snow. In Providence, the average monthly snowfall amounts for January and February were 9.8 and

10.2 in, respectively.

According to records from July 1996 through June 2000, the average wind speed measured at the

Newport State Airport located in Middletown, Rhode Island was 9.1 miles per hour (mph). The prevailing

wind direction between November and December was west-northwest. In January and February, the

prevailing wind direction was from the north (NRCC, 2000). These winds are due to high-pressure

weather systems off of the Canadian Shield (SAIC, 2000). The prevailing wind direction between May

and August was from the south-southwest (NRCC, 2000). Bermuda high-pressure systems drive the

winds from the southwest during spring and summer months (SAIC, 2000).

3.1.2 Settings and Topography

NAVSTA Newport is located in the northwest section of Newport, RI, and extends to the adjacent towns

of Middletown and Portsmouth to the north. The installation occupies a six-mile stretch of shoreline on

the west side of Aquidneck Island and is approximately 1,500 acres in area (Malcolm Pirnie, 2005).

Aquidneck Island is located at the eastern portion of a large estuary formed as Narragansett Bay, which

receives waters from the Blackstone River, Woonasquatucket River, and Taunton River valleys.

Site 4, CCRFA is located near the southeastern portion of Coddington Cove, Narragansett Bay

(Figure 1-1). The Site is mostly level with topography ranging between 10 and 20 feet above mean sea

level (MSL) [Rhode Island Geographic Information System (RIGIS), 2009a].

3.1.3 Regional Geology

The regional bedrock information summarized below is from the Bedrock Geologic Map of Rhode Island

(Hermes, et. al., 1994). NAVSTA Newport is located at the southeastern end of the Narragansett Basin,

an ancient structural basin originating near Hanover, Massachusetts. This basin is a complex north-south

trending synclinal mass of Pennsylvanian age sedimentary rocks and is the most prominent geologic

feature in eastern Rhode Island and adjacent Massachusetts. The basin is approximately 55 miles long

and varies from 15 to 25 miles wide.

The rocks of the Narragansett Basin are non-marine sedimentary rocks of Pennsylvanian age,

predominately conglomerates, sandstones, shales, and anthracite. Total thickness of the strata in the

Narragansett Basin has been estimated at 12,000 ft. Many folds and some faults occur throughout the

basin, but the character and amount of the folding and faulting are not clearly known.
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The bedrock of the Narragansett Basin has been divided into six units, which are, in descending

stratigraphic order: the Dighton Conglomerate, the Purgatory Conglomerate, the Rhode Island Formation,

the Wamsutta Formation, the Sachuest Arkose, and the Pondville Conglomerate. The Rhode Island

Formation immediately underlies NAVSTA Newport.

The Rhode Island Formation is the most extensive and thickest of the Pennsylvania formations in Rhode

Island. The Rhode Island Formation in the northern portion of the basin is not metamorphosed.

However, in the southern portion of the basin, as in the vicinity of NAVSTA Newport, the unit is

metamorphosed. Metasedimentary rocks, including metaconglomerates and metasandstones, as well as

schist, carbonaceous schist, phyllites, and graphite are present within the formation.

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits of Pleistocene

sediments. These Pleistocene sediments owe their origin to the Wisconsin glaciation that covered the

area with ice several thousand feet thick. As the glaciers began to recede 10,000 to 12,000 years ago,

unconsolidated glacial materials of variable thickness were deposited through the Narragansett Basin

area. The unconsolidated glacial material ranges from 1 to 150 ft thick; it is thicker in the valleys and

thinner in the uplands. Glacial material consists of a loose till and outwash deposits characterized by

sands, silty sands, and gravels. These deposits were derived from shale, sandstone, conglomerate, and

in a few places, coal (TRC Environmental Corporation [TRC], 1992).

Till is the most extensive of the glacial deposits in Rhode Island. This glacial deposit is unstratified and

widely heterogeneous in grain size distribution, typically comprised of fine (clay/silt/sand) and coarse

(pebbles/cobbles/boulders) fractions (USDA SCS, 1981). In southern New England, the late Wisconsinan

surface till is predominant. Published reports indicate that the surface till forms a discontinuous mantle

over bedrock uplands and beneath stratified drift deposits. In general, the surface till comprises a loose

sandy unit containing boulders and cobbles, and lenses of stratified sediments. However, surface tills

vary in composition. The physical characteristics of surface till generally reflect local bedrock and older

surficial materials from which the deposit was derived (Melvin, et. al., 1992).

Regionally, the Upland till plains, the Narragansett till plains, and the Charlestown and Block Island end

moraines are till deposits in Rhode Island. NAVSTA Newport is located on the Narragansett till plain.

This glacial till deposit may have been derived from a sedimentary and meta-sedimentary rock

provenance (U.S. Department of Agriculture Soil Conservation Service [USDA SCS], 1981).

3.1.4 Regional Hydrogeology

Information presented below on regional hydrogeology in the NAVSTA Newport area is from the IAS

report for NAVSTA Newport (EEI, 1983) and from the Groundwater Map of Prudence Island and Newport
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Quadrangle, Rhode Island (Schiner and Gonthier, 1965). Groundwater on Aquidneck Island is obtained

from the unconsolidated glacial deposits of till and outwash and from the underlying Pennsylvanian

bedrock. Throughout the area, depth to groundwater ranges from less than 1 ft to about 30 ft, depending

upon the topographic location, time of year, and character of subsurface deposits. The average depth to

the groundwater is around 14 ft on Aquidneck Island and groundwater moves from areas of higher

elevations to Narragansett Bay or the Sakonnet River. Groundwater supplies in the east bay section of

Rhode Island are generally provided by aquifers in till and bedrock. The average depth to groundwater is

approximately 5 to 12 ft bgs.

RIDEM has classified groundwater in Rhode Island to protect and restore the quality of the state’s

groundwater resources for use as drinking water and other beneficial uses, and to assure protection of

the public health and welfare, and the environment. Groundwater underlying the more developed

portions of the installation is classified as Class GB. RIDEM designates GB groundwater as that “which

may not be suitable for public or private drinking water use without treatment, due to known or presumed

degradation”. Groundwater beneath the site has been classified by RIDEM as “GB” (RIGIS, 2010).

Seasonal water level fluctuations are common in the area. During the early spring the water table rises

due to recharge from snowmelt and rainfall. In late spring and summer, the water table usually declines

because rainfall either evaporates or is used by plants before it can reach the water table. During autumn

the water table generally rises.

Bedrock wells in the area range from 14 to 1,300 ft in depth. The average depth for these bedrock wells

is 135 ft. Yields from bedrock wells range from less than 1 to as much as 55 gallons per minute. Most

bedrock wells yield less than 10 gallons per minute. The yields vary considerably in the bedrock over

short distances because the joints and fractures that transmit water to the wells occur randomly. Joints

and fractures are most numerous and widest near the top of the bedrock and become fewer and narrower

with depth. Bedrock wells seldom go dry, but yields can be extremely low if not enough fractures and

joints occur in the area of the well.

3.1.4.1 Area Water Use

The Newport Water Department receives its water supply from a series of seven surface water reservoirs

located on Aquidneck Island and two surface water reservoirs (Tiverton and Fall River) on the mainland.

The seven surface reservoirs on Aquidneck Island are Lawton Valley Reservoir; St. Mary’s Pond; Sisson

Pond; Easton North Pond; Easton South Pond; Paradise or Nelsons Pond; and Gardners Pond. Each of

these reservoirs is supplied water via rainfall and runoff, and is not augmented by groundwater supply

wells.
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3.1.5 Regional Surface Water Conditions

NAVSTA Newport is located within the Narragansett Bay drainage basin. The basin covers an area of

approximately 1,850 square miles, of which 850 square miles are in Rhode Island (USDA SCS, 1981).

All surface water drainage from the Narragansett Bay drainage basin empties into Narragansett Bay.

Narragansett Bay occupies three former river valleys which have been drowned by the advance of the

Atlantic Ocean. Narragansett Bay is 20 miles long and 11 miles wide. The bay has a surface area of

102 square miles. The shape of the former river valleys has changed little since the last glaciations. The

bay is divided into an eastern and western passage by Conanicut Island. The average depth of the bay is

30 ft. In the western passage, the average depth is 25 ft, while in the eastern passage, the average

depth is 50 ft. The eastern passage, which the CCRFA Site is approximately 200 yards east of, allows

deep water access up to the south end of Prudence Island. Channel depth exceeds 80 ft in the eastern

passage from Gould Island seaward, and depths in excess of 150 ft occur near the mouth of the bay.

Freshwater flows into the bay at an average rate of 1,239 cubic feet per second (ft
3
/sec) from a drainage

area of 1,850 square miles (mi
2
). This accounts for 90 percent of the annual flow of fresh water into the

bay. The other 10 percent is provided by direct rainfall into the bay and sewage effluent. An average of

some 43 in per year of precipitation falls directly into the bay. The freshwater input into the bay is small

compared to the large volume of saline water in the bay. The relatively small freshwater input into the

bay results in the bay water being well mixed with only small salinity gradients through the bay. Salinity

ranged from about 22 parts per thousand (ppt) in the Providence River to 32 ppt at the mouth of the bay.

Tides are semi-diurnal in Narragansett Bay with a mean range of 3.6 ft at the mouth of the bay and 4.6 ft

at the head. About 13 percent of the volume of water in the bay is exchanged each tidal cycle (Oviatt and

Nixon, 1973). This is over 250 times the mean tidal river flow into the bay during a tidal cycle. The tidal

movement is the single most important factor in water circulation in the bay.

3.2 PHYSICAL CHARACTERISTICS OF THE SITE

Site characteristics as of the time of the investigation are presented in this section.

The CCRFAis the location of a former disposal/fill area on an approximately 8 acre vacant lot located at

NAVSTA Newport, near the southeastern portion of Coddington Cove, Narragansett Bay (Figure 1-1).

The site is located between Coddington Highway to the southeast and a railroad right-of-way to the

northwest (Figure 1-2).
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The site consists of a now vegetated former fill area and a wetland area. The boundary between Newport

and Middletown, Rhode Island crosses through the site in a southeast-northwest direction. Beyond the

railroad right-of-way, which borders the site along its northwest boundary, are the Defense Highway and

the southern portion of the On-Shore Derecktor Shipyard site (Site 19), which is bordered to the

northwest by Coddington Cove, part of Narragansett Bay. To the north and east are a fenced, secure

storage area and an open storage area. Located adjacent to the storage areas are a former railroad spur

and NAVSTA Newport Building 47. A Navy housing development abuts the southwest boundary of the

site and a chain link fence encloses the Site along the southern, eastern and northern boundaries. The

railroad right-of-way creates the northwestern border with no fence present (Figure 1-2).

3.2.1 Site Topography and Setting

The former disposal area is located in the central portion of the Site. At the northern edges of the

disposal area, the Site topography slopes downward into a wetland. This change in elevation is marked

by a ridge which trends southwest-northeast through the central portion of the Site, and then curves

toward the southeast in the area of the Newport-Middletown border. The ridge, which denotes the

approximate perimeter of the onsite disposal area, slopes approximately 8 to 10 ft downward toward the

onsite wetland area. Onsite surface drainage in this area is expected to follow local topography (as

viewed during a site reconnaissance) and flow radically toward the northwest, north, and northeast into

the wetland area. However, along the railroad right-of-way which forms the northwestern boundary of the

site, the ground surface slopes downward away from the railroad tracks and toward the southeast.

Surface water runoff in this area is expected to flow southeast from the railroad right-of-way toward the

site’s wetland area. A small stream traverses the northeast portion of the Site through the wetland. The

stream begins at the outfall of a storm drainage pipe that originates on base and eventually discharges

directly into Narragansett Bay after flowing along the northeast border of the Site into the wetland which

flows toward the railroad track; from there, water flows beneath the railroad track located along the

northwest perimeter of the Site and then through an underground culvert for approximately 550 ft where it

discharges into Narragansett Bay.

Figure 3-1 depicts the Site and surrounding areas that potentially are contributing contamination by

overland runoff and storm water discharge through the onsite outfall. These include the railroad right-of-

way, upgradient paved areas drained through the storm sewer system, Coddington Highway, an auto

repair shop and Mello Construction Company.

The Site is completely vegetated, with vegetation types ranging from grass to thorn-scrub in the central,

southern, and western sections, to light, wooded vegetation in the northern section. The wetland area is

thickly vegetated with a variety of wetland plant species including a large amount of common reed

(Phragmites australis).
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The topographic profile of NAVSTA Newport is generally flat with a mean elevation of approximately 25 ft

above sea level. The CCRFA is mostly level with a short embankment (8 to 10 ft) which abuts the

wetland area located on the northern portion of the site.

The findings of a 2001 Integrated Natural Resources Management Plan (INRMP) written for NAVSTA

Newport presents tables listing the plants of special concern and potentially sensitive fish and wildlife

resources that were identified for NAVSTA Newport in the INRMP. The study included a survey of

marine, freshwater fish and wildlife, threatened and endangered species, migratory birds/mammals in

adjacent ocean waters, special aquatic sites, resources of concern, and Narragansett Bay plants of

special concern. Federally-listed marine turtle species that may be present in the waters of Narragansett

Bay include the threatened loggerhead turtle (Caretta caretta), the endangered green turtle (Chelonia

mydas), and the endangered Kemp’s ridley turtle (Lepidochelys kempii). State of Rhode Island species

include one endangered plant species (Northern Blazing Star Liatris scariosa var. nieuwlandii), four

threatened plant species, and two species of state special interest animal species. The INRMP also

listed several species of commercial importance that included hard clams, blue mussels, squid, winter

flounder, striped bass, bluefish, mackerel, tautog, and summer flounder (Malcolm Pirnie, 2005).

3.2.2 Site Soils

According to the United States Department of Agriculture Soil Survey of Rhode Island, four soil units

occur on the Site: Udorthents urban land complex (UD), urban land (Ur), Newport urban land complex

(NP), and stissing silt loam (Se). Udorthents urban land complex soils are mapped from the southwest

corner of the site along the southern edge to the east corner, urban land soils are mapped in the northern

corner of the site in the wetland, Newport urban land complex soils are mapped in a small area in the

southern corner of the Site and stissing silt loam is mapped in the center portion of the Site (RIGIS(a),

2009). In addition Pittstown silt loam (PmA) soils are mapped in the vicinity of the site.

Udorthents urban land complex consists of moderately well drained to excessively drained soils that have

been disturbed by cuffing or filling, and areas that are covered by buildings and pavement. The areas are

mostly larger than five acres. The complex is about 70 percent Udorthents, 20 percent Urban land, and

10 percent other soils. Most areas of these components are so intermingled that it was not practical to

map them separately.

Urban land areas consist mostly of sites for buildings, paved roads, and parking lots. Most areas are in

intensely built-up portions of Providence and Newport Counties. The areas are mostly rectangular and

range from 5 to 100 acres. Slopes range from 0 to 10 percent but are dominantly 0 to 5 percent.
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Newport urban land complex consists of well drained Newport soils and areas of Urban land. The

complex is on drumlins and glacial till plains of densely populated areas mainly in southeastern Rhode

Island. Slopes are about 6 percent but range from 1 to 15 percent. Areas are irregular in shape and

mostly range from 10 to 100 acres. The complex is about 40 percent Newport soils, 30 percent Urban

land, and 30 percent other soils. The soils and Urban land are so intermingled that it was not practical to

map them separately.

Stissing silt loam is a nearly level, poorly drained soil is on glacial upland hills and drumlins in the

southeastern part of the State. Slopes range from 0 to 3 percent. Areas are irregular in shape and range

mostly from 5 to 150 acres. Typically the surface layer is very dark gray silt loam about 8 inches thick.

The subsoil is dark grayish brown, mottled silt loam 7 inches thick. The substratum is dark gray, mottled

silt loam to a depth of 60 inches or more. Included with this soil in mapping are small areas of moderately

well drained Pittstown soils and very poorly drained Mansfield soils. Also included are small areas of soils

that have stones on the surface and a few small areas of soils with a surface layer and subsoil of sandy

loam. Included areas make up about 10 percent of this map unit.

3.2.3 Site Geology

Much of the overburden evaluated at the site consists of artificial fill materials, including brick, asphalt,

plastic, concrete, gravel, roots, and construction debris. The depth of fill material ranges from 8 to 10 ft

bgs. Underlying the fill material is loam, silty sand, and gravel, in varying proportions.

Borings and test pits that were advanced along the perimeter of the site (SB01, SB02, SB06, TP12,

TP15) did not encounter fill with debris as described above. The overburden in these areas was typically

sandy silt with fine to medium grained sands and some gravel.

Till was encountered at the site at anywhere from 10 to 18 ft bgs and consisted of a dense fine to medium

grained grey sand with platy gravel up to two inches in size.

The underlying bedrock consists of shale or phyllite occurring at depths beginning at approximately 5 to

25 ft bgs. Test pits excavated at the site did not encountered bedrock. The depth to the water table

ranges from 0 to 20 ft bgs in the wetland and fill areas, respectively (Tetra Tech, 2005). Test pits

excavated as part of the SASE encountered groundwater from 8 to 10 ft bgs.

All soil boring and test pit locations that were investigated during the SASE are presented on Figure 1-2.
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3.2.4 Site Hydrogeology

The elevation of groundwater ranged from 7.14 ft in the center of the Site next to the wetland at MW07 to

10.59 ft at the southern corner of the site at MW02. The relative elevation of each monitoring well was

determined by a State of Rhode Island registered land surveyor. As expected from the local topographic

gradient, groundwater appears to flow to the northwest towards the onsite wetland. Figure 3-2 presents

groundwater contours at the Site calculated with the groundwater levels that were measured in December

2010.

3.2.5 Surface Water Hydrology

The stream, which forms much of the north-northeastern boundary of the wetland area, enters the Site

through a storm drainage discharge located at the northeastern corner of the Site, flowing from the

direction of the Building 47 area. Figure 3-3 contains the storm sewer system for NAVSTA Newport in the

vicinity of the Site. The highlighted portion of the system collects storm water runoff into the outfall

located in the Site. The stream flows approximately west and then north before exiting at the

northernmost corner of the Site. The stream then flows northeast along the railroad right-of-way before

turning toward the northwest where it enters a culvert to discharge to the west into Coddington Cove.

The stream is generally shallow (ranging from a few inches to 20 inches in depth), with two isolated

locations where the depth exceeds 30 inches. Typically the width of the stream ranges from 4 to 8 ft.

The stream substrates are a combination of cobble, gravel, and sand. It is apparent, based on field

observations, that there are, at times, high-flow conditions in the stream channels that have scoured and

removed much of the fines from the streambeds. These fines appear to have been deposited in the

wetland at the north end of the Site. At the north end of the Site where SW/SD04 was collected the

stream loses its channelized flow and transforms into a more meandering sheet flow through the common

reed stands until it ultimately reaches the edge of the Site where the channel is re-established and flows

along the rail road right-of-way.

Surface water is present in the wetland during times of year when the water table is elevated or after

significant rainfall. Surface water in the wetland flows northeast towards the stream mentioned above.

Along the embankment in the southwest portion of the wetland is an intermittent channel that extends

from the area near SW01 to an area about 20 to 30 feet past SW02. This channel is a very slow flowing

brook in wet times of year and during rainfall, and is dry during dryer times of the year.
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4.0 ANALYTICAL RESULTS

This section presents a discussion of the analytical results from samples that were collected and

analyzed as part of this SASE. Results for contaminants that were present in sample media at

concentrations greater than detection limits are summarized in Table 4-1 and Tables 4-3 through 4-6.

The complete analytical results can be found in Appendix C.

4.1 SAMPLE ANALYSIS AND DATA VALIDATION

Samples that were collected were analyzed in accordance with the SAP (Tetra Tech, 2010). Laboratory

analysis for VOCs was conducted by USEPA SW-846 Method 8260B, SVOCs by USEPA SW-846

Method 8270C, PAHs by USEPA SW-846 Method 8270C selective ion monitoring (SIM), pesticides by

USEPA SW-846 Method 8081A, PCBs by USEPA SW-846 Method 8082, DRO and GRO by USEPA

SW-846 Method 8015B(M), and metals by USEPA SW-846 Methods 6010C, 6020A, and 7470A and

7471B.

Groundwater samples were analyzed for SVOCs by full scan mode and SIM, for select target compounds

to achieve lower quantitation limits.

Petroleum hydrocarbons (extractable) were analyzed using a gas chromatography/flame ionization

detector (GC/FID) method (USEPA Method 8015B) modified for quantification of extractable petroleum

hydrocarbons in the C-9 to C-36 range. Results from this analysis were reported as DRO. In addition,

GRO analysis provided quantification of petroleum hydrocarbons in the C-5 to C-12 range. Both DRO

and GRO results are discussed in the text of this section as petroleum hydrocarbons.

All the laboratory data results were validated by Tetra Tech, Inc. chemists according to established

USEPA Region I data validation guidelines. A Tier II level data validation was performed for the VOC,

SVOC, PAH, pesticide, PCB, GRO, DRO, and metals results.

Based on this validation process, some analytical results were qualified due to limitations inherent to

sample matrix interferences or field, and or laboratory issues. Sample results qualified and appended

with a “J” are considered approximate because of limitations identified during data validation.

In general, data were found to be acceptable for use in this SASE and for evaluation of risk under

CERCLA and USEPA protocols. Qualifications on the reported data are documented in the data

validation memoranda for each data package provided by the analytical laboratory. Data validation

memoranda are presented in Appendix D of this report.
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The USEPA analyzed samples that were collected by RIDEM for TPH analysis. Samples were analyzed

at Alpha Analytical in North Chelmsford MA, and samples were analyzed using method 8015B(M).

Table 4-2 summarizes TPH results. RIDEM TPH analytical data is included in Appendix E of this report.

The discussion in this section contains summaries of analytical results along with comparisons of

detected contaminant levels to comparison criteria as described in Section 11.2 of the SAP (Tetra Tech,

2010).

4.2 SUMMARY OF ANALYTICAL RESULTS

Data discussions in this section focus on the maximum concentrations of chemical contamination

detected. Concentrations of chemical contamination are presented in summary Tables 4-1 and

Tables 4-3 through 4-6, for each environmental media that was sampled.

Separate sections discuss the following media:

 Surface soil from soil borings

 Subsurface soil from borings and from test pits

 Groundwater collected from monitoring wells

 Sediment samples from wetland and stream locations within the Site

 Surface water samples from wetland and stream locations within the Site

Analytical results for field duplicate samples were averaged with the original sample results. Sample

stations where this calculation was performed are identified with the suffix “-AVG”. For instances where

two positive or non-detected results were reported, the results were added together and divided by two.

For instances where one positive result and one non-detect result were reported, the positive result was

added to one-half the undetected result and then divided by two. If the non-detect result was elevated

due to dilutions, the positive result was used for the average.

4.2.1 Surface Soil Sample Results

This section presents the results of the surface soil sampling. Surface soil samples were collected during

the advancement of soil borings as described in Section 2. Surface soil samples were analyzed for

VOCs, PAHs, pesticides, PCBs and TAL metals. Additionally, at SB06, GRO/DRO analysis was

conducted. A representative from RIDEM was present during surface soil sampling to collect a sample

aliquot for TPH analysis by the USEPA at all locations where the Navy did not collect soil for GRO/DRO

analysis. Table 4-1 presents a summary of the results for analytes that were present at levels greater
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than detection limits in surface soil samples. Table 4-2 presents a summary of TPH results for samples

that were collected by RIDEM. A full list of results for all parameters that were analyzed for can be found

in Appendix C.

The locations of the soil borings where surface soils were collected are depicted on Figure 1-2. Surface

soil samples were collected from a depth interval of 0-1 ft bgs.

Contaminant-specific concentrations were compared to project action levels (PALs) established in the

sampling and analysis plan. PALs for soil consisted of USEPA Regional Screening Levels (RSLs) (2010).

In addition, results were compared to RIDEM Residential DEC and RIDEM leachability criteria for

discussion purposes only.

VOCs

A total of eight VOCs were detected in surface soil samples collected in 2010. Of those eight, none were

detected at levels greater than RSLs. All detected VOCs were also reported at levels below applicable

DEC and leachability criteria. See Table 4-1 for a full list of VOCs that were detected.

PAHs

A total of 17 PAHs were detected in surface soil samples collected in 2010. Of those 17, five were

detected at levels greater than RSLs in at least one sample. The table below presents a summary of

statistics that were calculated for surface soil PAH results.

PARAMETER

(PAH)
FREQ

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)
LOCATION OF MAX

CRITERIA

R
S

L

(µ
g

/k
g

)

e
x
c
e
e
d

a
n

c
e
s

D
E

C

(µ
g

/k
g

)

e
x
c
e
e
d

a
n

c
e
s

L
E

A
C

H
.

(µ
g

/k
g

)

e
x
c
e
e
d

a
n

c
e
s

Benzo(a)anthracene
8/8 1340 18 254

CRF-SS-SB05-0001-

AVG
150 3 900 1

Benzo(a)pyrene
8/8 1320 19 250

CRF-SS-SB05-0001-

AVG
15 8 400 1

2.4E+

5
0

Benzo(b)fluoranthene
8/8 1950 38 357

CRF-SS-SB05-0001-

AVG
150 4 900 1

Chrysene
8/8 975 21 202

CRF-SS-SB05-0001-

AVG

1.5E+

4
0 400 1

Dibenzo(a,h)anthracene
8/8 190 5.4 46.8

CRF-SS-SB05-0001-

AVG
15 5 400 0

Indeno(1,2,3-cd)pyrene
8/8 705 17 140

CRF-SS-SB05-0001-

AVG
150 1 900 0
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Benzo(a)pyrene exceeded the RSL of 15 µg/kg in every sample that was collected. Three of those

samples (SB01, SB05, and SB08) exceeded the RSL by an order of magnitude or more. Benzo(a)pyrene

concentrations in the remaining samples were reported at levels between one and nine times as much as

the RSL. Benzo(b)fluoranthene and dibenzo(a,h)anthracene had exceedances in four and five samples

respectively. Each analyte had one exceedance of at least an order of magnitude, while the remaining

results were well below an order of magnitude greater. Benzo(a)anthracene was the only other analyte

with more than one exceedance; all exceedances were less than an order of magnitude greater than the

PAL of 150 µg/kg. Indeno(1,2,3-cd)pyrene exceeded its criterion of 150 µg/kg in only one sample at

levels less than 5 times greater than the criterion.

Maximum detections for all PAHs that were detected in surface soil samples were detected in SB05. This

sample also had the greatest number of criteria exceedances with five. The lowest number of

exceedances was one, which occurred in two samples (SB02 and SB04).

Chrysene was detected at levels greater than the DEC in only one sample, SB05. There were other

exceedances of DEC’s in the PAH group, but in all these instances the RSLs were the more conservative

criteria.

Pesticides

A total of seven pesticides were detected in 2010 surface soil samples. There were no exceedances of

RSLs or DEC concentrations in the surface soil samples that were collected from the Site.

PCBs

Two PCBs were detected in 2010 surface soil samples. Aroclor-1260 was detected in two samples

(SB05 original and duplicate samples) and exceeded its PAL of 0.22 mg/kg in one of those samples.

Aroclor-1268 was detected in two samples (SB05 original and duplicate samples); there is no PAL for

aroclor-1268.

Metals

A total of 23 metals were detected in surface soil samples collected in 2010. Of those 23, three were

detected at levels greater than RSLs in at least one sample. The table below presents a summary of

statistics that were calculated for surface soil metals results.
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PARAMETER

(Metals)
FREQ

MAX

(mg/kg)

MIN

(mg/kg)

AVG
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Arsenic 8/8 17 5.7 8.77

CRF-SS-SB05-0001-

AVG 0.39 8 7 5

Beryllium 8/8 0.49 0.265 0.356 CRF-SS-SB03-0001 16 0 0.4 2

Chromium 8/8 18 12 14.1 CRF-SS-SB02-0001 0.29 8

Lead 8/8 630 19 105 CRF-SS-SB08-0001 400 1 150 1

Manganese 8/8 480 196 369 CRF-SS-SB06-0001 180 0 390 3

Arsenic was detected in all samples at levels more than an order of magnitude greater than the RSL of

0.39 mg/kg. Chromium was detected in all samples at levels more than an order of magnitude greater

than the RSL of 0.29 mg/kg. Lead was detected in only one sample (SB08) at levels greater than the

RSL of 400 mg/kg. Beryllium and manganese did not exceed RSLs but did exceed their respective DEC

in two and three samples, respectively.

Metals concentrations that were detected in onsite soils were compared to concentrations that were

detected in background soils. The only native soil located onsite is a small area of Stissing Silt Loam (Se)

located in the center of the site; the rest of the soil at the site is urban fill according to the RI Geographical

Information System (GIS) soil map (RIGIS, 2009b). For the purposes of this comparison it was assumed

that before fill was placed at the site most of the soil was also Stissing Silt Loam. In addition, Pittstown

silt loam (Pm) is also documented to be present in the vicinity of the site. Onsite arsenic levels are within

the range that was detected in the Basewide Background Study (BBS) and the onsite average of arsenic

was below the BBS average. Chromium concentrations in samples collected from the site are within the

range of chromium concentrations that was detected in the BBS, and the onsite average concentration

only was slightly higher than the BBS average. The table below presents a summary of background

conditions and conditions at the Site.

SOIL SeSSS (Stissing Silt Loam) PmSS (Pittstown Silt Loam) Onsite

PARAMETER RANGE

(mg/kg)

AVERAGE

(mg/kg)

RANGE (mg/kg) AVERAGE (mg/kg) RANGE

(mg/kg)

AVERAGE

(mg/kg)

Arsenic 2.63 - 71.70 13 4.70 - 21.30 9.59 5.7 - 17 8.77

Chromium 8.30 - 28.20 12.7 11.20 - 16 13.5 12 - 18 14.1

Figure 4-1 presents 2004 and 2010 metals concentrations at each surface soil sample location.
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Petroleum Hydrocarbons

An aliquot of surface soil was collected by a RIDEM representative at all surface soil sample locations

excluding SB06, where the Navy collected a soil aliquot for GRO/DRO analysis. TPH was detected in six

out of seven RIDEM samples and DRO was detected in the one sample collected by the Navy. There

were no exceedances of the 500 mg/kg PAL for TPH in surface soil samples.

Surface Soil Data Summary

PAHs and metals were predominantly the contaminants that were detected at concentrations exceeding

RSLs. Benzo(a)pyrene was detected in every surface soil sample at concentrations above RSLs.

SB05 is where maximum concentrations of all PAHs were recorded; the intent of this soil boring was to

target the location of TP02 that was excavated during the PA and contained VOC contaminated soils.

VOCs were not detected at levels greater than RSLs in surface soils, including the sample collected at

SB05.

The two metals that were detected and exceeded their respective RSLs, arsenic and chromium, were

also consistently detected at similar concentrations in all surface soil samples. Although the levels

detected exceeded these criteria, they were within concentration ranges and near or below averages

observed in similar soils evaluated during the BBS.

Surface Soil Data and Ecological Screening Criteria

Included in Figure 4-1 are 2004 and 2010 sample locations and selected contaminants which exceed

ecological soil screening criteria, including benzo(a)pyrene, 4,4’-DDE, 4,4’-DDT, and metals.

4.2.2 Subsurface Soil Sample Results

This section presents the results of the subsurface soil sampling. Subsurface soil samples were collected

during the advancement of soil borings, and during the excavation of test pits, as described in Section 2.

Subsurface soil samples were analyzed for VOCs, PAHs, pesticides, PCBs, and TAL metals.

Additionally, at SB06, GRO/DRO was analyzed in subsurface soil samples that were collected. A

representative from RIDEM was present during subsurface soil sampling to collect a sample aliquot for

TPH analysis at all locations where the Navy did not collect soil for GRO/DRO analysis. Table 4-3

presents the results for analytes that were present at levels greater than detection limits in subsurface soil

samples. Table 4-2 presents a summary of TPH results for samples that were collected by RIDEM.
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The locations of the soil borings and test pits where subsurface soils were collected are depicted on

Figure 1-2. Subsurface soil samples were collected from depths ranging from 1 ft bgs to 38 ft bgs.

Contaminant-specific concentrations were compared to USEPA Residential Soil RSLs (USEPA 2010). In

addition, results were compared to RIDEM DEC and leachability criteria for discussion purposes only.

VOCs

A total of 13 VOCs were detected in subsurface soil samples that were collected in 2010. There were no

VOCs detected at levels exceeding RSLs, or DEC concentrations. See Table 4-3 for a complete list of

VOCs that were detected in subsurface soil samples.

PAHs

A total of 17 PAHs were detected in subsurface soil samples that were collected in 2010. Of those 17

PAHs, five were detected at levels greater than their respective RSLs in at least two samples. The table

below presents a summary of statistics that were calculated for subsurface soil PAH results.

PARAMETER

(PAH)
FREQ

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)

LOCATION OF

MAX
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R
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Benzo(a)anthracene 25/32 1600 0.99 146 CRF-SO-SB03-0608 150 2 900 1

Benzo(a)pyrene 26/32 990 0.66 114 CRF-SO-SB03-0608 15 16 400 2 2.4E+5 0

Benzo(b)fluoranthene 25/32 2400 0.99 210 CRF-SO-SB03-0608 150 6 900 2

Benzo(g,h,i)perylene 24/32 820 1.25 83.1 CRF-SO-SB03-0608 1.7E+6 0 800 1

Benzo(k)fluoranthene 26/32 920 0.34 74.2 CRF-SO-SB03-0608 1500 0 900 1

Chrysene 25/32 1800 0.66 140 CRF-SO-SB03-0608 1.5E+4 0 400 2

Dibenzo(a,h)anthracene 23/32 340 1 34.8 CRF-SO-SB03-0608 15 9 400 0

Indeno(1,2,3-cd)pyrene 24/32 990 1.45 94.8 CRF-SO-SB03-0608 150 2 900 1

Only three PAHs were detected at levels greater than their respective PALs with any frequency:

benzo(a)pyrene, benzo(b)fluoranthene and dibenzo(a,h)anthracene. Benzo(a)pyrene was the most

frequently detected PAH at levels exceeding its RSL: three of the 16 samples whose results were greater

than the RSL of 0.015 mg/kg, exceeded the RSL by at least one order of magnitude; the remaining

samples whose benzo(a)pyrene levels exceeded the RSL exceeded at 1 to 9 times the RSL. Samples

containing benzo(b)fluoranthene and dibenzo(a,h)anthracene concentrations which exceeded RSLs, did

so by only a small margin; the exceptions were samples collected from SB03, 6 to 8 feet and TP14 1 to

2 feet; the results for benzo(b)fluoranthene and dibenzo(a,h)anthracene in these samples exceeded by
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more than an order of magnitude. In addition SB03 and TP14 contained the greatest number of PAH

exceedances in subsurface soil samples. Figures 4-2 and 4-3 present concentrations of benzo(a)pyrene

and dibenzo(a,h)anthracene by sample location for subsurface soil samples and test pit samples,

respectively.

Indeno(1,2,3-cd)pyrene and benzo(a)anthracene were each only detected in two samples at levels

greater than RSLs.

Three PAHs did not exceed RSL values but did exceed DEC concentrations: benzo(g,h,i)perylene,

benzo(k)fluoranthene, and chrysene. These analytes only exceeded DEC concentrations in one or two

samples each.

Pesticides

A total of nine pesticides were detected in 2010 subsurface soil samples. There were no pesticides

detected at levels greater than RSLs in subsurface soil samples. For a complete list of pesticides that

were detected in subsurface soils see Table 4-3.

PCBs

A total of three PCBs were detected in 2010 subsurface soils. Aroclor-1254 was detected in one sample

below the RSL of 0.22 mg/kg. Aroclor-1260 was detected in three samples, one of which (TP14-0102)

exceeded the PAL of 0.22 mg/kg with a result of 0.44 mg/kg. Aroclor-1268 was detected in four samples;

there is no criterion for aroclor-1268.

Metals

A total of 23 metals were detected in subsurface soil samples that were collected in 2010. Four of the

detected 23 metals, were present at levels exceeding their respective RSLs in at least one subsurface

soil sample. The table below presents a summary of statistics that were calculated for subsurface soil

metals results.
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PARAMETER

(Metals)
FREQ

MAX

(mg/kg)

MIN
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Arsenic 32/32 33 1.4 10.4 CRF-SO-SB06-1214 0.39 32 7 26

Beryllium 32/32 0.52 0.094 0.337 CRF-SO-TP12-0102 16 0 0.4 8

Chromium
32/32 24.5 5.75 14.1

CRF-SO-SB06-1416-

AVG
0.29 32

Iron
32/32 64500 8300 28300

CRF-SO-SB06-1416-

AVG
5500 1

Lead 32/32 160 5.1 27.8 CRF-SO-SB08-0406 400 0 150 1

Manganese
32/32 2000 66.5 397

CRF-SO-SB06-1416-

AVG
180 1 390 11

Arsenic concentrations exceeded the RSL of 0.39 mg/kg in every subsurface soil sample at levels more

than an order of magnitude greater than the RSL. Chromium concentrations exceeded the RSL of

0.29 mg/kg in every subsurface soil sample at levels more than an order of magnitude greater than the

RSL. Figures 4-2 and 4-3 present the subsurface soil and test pit locations where arsenic and chromium

were detected and their relative concentrations compared to their respective PALs.

Beryllium, lead, and manganese were each detected in subsurface soil samples at levels greater than

their DEC criteria. Beryllium and lead did not exceed their RSLs, while manganese exceeded its RSL of

1800 mg/kg by only 200 mg/kg.

Metals concentrations that were detected in onsite soils were compared to concentrations that were

detected in background soils. The only native soil located onsite is a small area of Stissing Silt Loam (Se)

located in the center of the site; the rest of the soil at the site is urban fill according to the RI GIS soil map

(RIGIS, 2009b). For the purposes of this comparison it was assumed that before fill was placed at the

site most of the soil was also Stissing Silt Loam. In addition, Pittstown silt loam (Pm) is also documented

to be present in the vicinity of the site. Onsite arsenic concentrations are within background ranges and

the onsite average was below the background average. Onsite chromium concentrations are slightly

greater than the background range and the onsite average concentration is below the background

average. The table below presents a comparison of onsite conditions and background conditions as

presented in the NAVSTA Newport BBS (TtNUS, 2008).
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SOIL SeSB (Stissing Silt Loam) PmSB (Pittstown Silt Loam) Onsite

PARAMETER
RANGE

(mg/kg)

AVERAGE

(mg/kg)

RANGE

(mg/kg)

AVERAGE

(mg/kg)

RANGE

(mg/kg)

AVERAGE

(mg/kg)

Arsenic 4.40 - 32.2 16.8 5.30 – 23.50 14.3 1.4 - 33 10.4

Chromium 12.6 - 17.3 14.8 11.90 – 21.30 14.4 5.75 - 24.5 14.1

Petroleum Hydrocarbons

TPH was detected at levels greater than detection limits in 16 out of 28 subsurface soil samples that were

collected by RIDEM. Of those 16 results, only one sample contained TPH at levels greater than the PAL

of 500 mg/kg; that sample was collected from SB08 at the 8 to 10 foot interval. There were no detections

of DRO or GRO in soil samples that were collected from SB06. TPH results for subsurface soil samples

can be found on Table 4-2.

Summary of Subsurface Soil Data

In general, for both subsurface soil samples collected from soil borings and subsurface soil samples

collected from test pits, concentrations of contaminants that are present decrease with depth. This is not

the case for every contaminant and every location, but can be made as a general statement. There do

not appear to be any horizontally spatial patterns of contamination within the subsurface soil at the site.

As was the case with surface soils, PAHs and metals were the predominant contaminants that exceeded

their respective PALs. Similar to surface soils, the most predominant PAH found above the PAL was

benzo(a)pyrene, which was detected in 16 samples at levels greater than its PAL. Metals that were

detected at concentrations above RSLs, arsenic and chromium, were also detected at concentrations

similar to background levels seen in Stissing Silt Loam.

4.2.3 Groundwater Sample Results

Groundwater samples were collected from the eight newly installed groundwater monitoring wells

following procedures outlined in Section 2.3. A total of eight samples were collected and analyzed for

VOCs, SVOCs, pesticides, PCBs, and TAL metals (total and dissolved). Groundwater sample results

were compared to project specific PALs. PAL consist of USEPA MCLs (May 2009), or if no MCL was

available, USEPA Tap Water RSLs (May 2010) (USEPA, 2010). Table 4-4 presents a summary of results

for analytes that were present in samples at levels greater than detection limits. Figure 1-2 presents the

locations of groundwater monitoring wells.
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VOCs

A total of three VOCs were detected in groundwater samples. There were no exceedances of PALs. For

a full list of VOCs that were detected and a summary of sample results see Table 4-4.

SVOCs

A total of 11 SVOCs were detected in groundwater samples. There were no exceedances of PALs. For

a complete list of detected SVOCs and a summary of sample results see Table 4-4.

Pesticides/PCBs

Dieldrin, the only pesticide detected, was recorded in one sample at a concentration below the PAL of

0.004 µg/L. No PCBs were detected in any groundwater samples above detection limits.

Total Metals

A total of 18 metals were detected in groundwater samples. Three metals were detected at levels greater

than their respective PALs in at least four samples. The table below presents a summary of statistics that

were calculated for unfiltered groundwater metals results.

PARAMETER

(metals total)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

Cobalt 8/8 17 2 7.37 CRF-GW-MW04-1210 1.1 8

Iron 8/8 8.3E+4 65 1.65E+4 CRF-GW-MW07-1210 2600 4

Manganese 8/8 1.3E+4 780 4920 CRF-GW-MW01-1210 88 8

As is shown in the table above, cobalt and manganese were detected at levels greater than their

respective PALs in every unfiltered groundwater sample that was collected. In addition, iron exceeded its

PAL in half of the unfiltered groundwater samples that were collected. With the exception of groundwater

samples that were collected from MW01, MW04, and MW07, results for cobalt were within an order of

magnitude greater than the PAL of 1.1 µg/L; cobalt results in the samples collected from the above

mentioned wells were only slightly above an order of magnitude greater than the PAL. Results for

manganese in two samples exceeded the PAL of 88 µg/L by greater than two orders of magnitude, five

exceeded by greater than one order of magnitude, and one sample exceeded by less than an order of

magnitude. Iron, which exceeded its PAL of 2,600 µg/L in four out of eight samples, exceeded its PAL by

more than an order of magnitude in two samples and less than an order of magnitude in two samples.

Figure 4-4 presents locations where total cobalt, iron and manganese were detected in groundwater

samples as well as their concentrations compared to their respective PALs.
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Dissolved Metals

A total of 17 metals were detected in groundwater samples. Three metals were detected at levels greater

than their respective PALs in at least four samples. The table below presents a summary of statistics that

were calculated for filtered groundwater metals results.

PARAMETER

(metals dissolved)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

Cobalt 8/8 17 1.9 7.31 CRF-GW-MW04-1210 1.1 8

Iron 6/8 7.8E+4 48 2.04E+4 CRF-GW-MW07-1210 2600 4

Manganese 8/8 1.3E+4 800 5000 CRF-GW-MW01-1210 88 8

As was the case with total metals results, cobalt and manganese were detected at levels greater than

their respective PALs in every dissolved metals sample that was collected, and iron exceeded its PAL in

half of the samples that were collected. Results were not only similar in the number of exceedances,

concentrations between filtered and unfiltered results were also very similar; exceedances occurred at the

same levels within the same wells between total and dissolved metals results. Figure 4-4 presents

locations where dissolved cobalt, iron and manganese were detected in groundwater samples as well as

concentrations compared to their respective PALs.

Groundwater Sample Summary

Cobalt, iron and manganese were the only contaminants detected at elevated levels in total and dissolved

metals groundwater samples. The highest levels were detected in MW01, MW04, MW07 and MW08.

Cobalt and iron were detected at levels between one and two orders of magnitude greater than PALs,

while manganese was detected at levels greater than two orders of magnitude above the PAL in two

samples and above one order of magnitude in the rest.

4.2.4 Sediment Sample Results

Sediment samples were collected at the locations shown on Figure 1-2. A total of seven sediment

samples were collected from the onsite wetland and stream as described in Section 2.4. Sediment

samples were analyzed for VOCs, PAHs, pesticides, PCBs, and TAL metals. A representative from

RIDEM was present during sediment sampling to collect a sample aliquot for TPH analysis.

Sediment sample results were compared to project specific PALs. PALs were finalized in the SAP using

a hierarchy of the following criteria: Consensus-Based Threshold Effect Concentrations (TEC)

(MacDonald, et al., 2000), Ontario Ministry of Environment and Energy (OMOE) Lowest Effect Level

(LEL) (OMOE, 1993), USEPA Ecotox Thresholds (USEPA, 1996), National Oceanographic and
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Atmospheric Administration (NOAA) NOAA Screening Quick Reference Tables (Buchman, 2008), and

Secondary Chronic Value (SCV) (Jones, et al., 1997). Table 4-5 presents results for analytes that were

present in samples at levels greater than detection limits. Table 4-2 presents a summary of TPH results

for samples that were collected by RIDEM.

VOCs

A total of six VOCs were detected in sediment samples that were collected in 2010. Of those seven

VOCs, two were detected in at least three samples at levels greater than their respective PALs. The

table below presents a summary of statistics that were calculated for sediment sample VOC results.

PARAMETER

(VOCs)

FREQ OF

DETECTION

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)

LOCATION OF MAX PAL

(µg/kg)

EXCEED-

ANCES

Acetone 4/7 91 30.8 52.2 CRF-SD-SD04-0006 9 4

Carbon disulfide 5/7 3.9 0.36 1.57 CRF-SD-SD04-0006 0.85 3

Acetone was detected at levels greater than its PAL of 9 µg/kg in four sediment samples. Results for

acetone in three of those samples were between three and five times as much as the PAL, while one

sample exceeded the PAL by an order of magnitude. Acetone is known to be a common laboratory

contaminant. Carbon disulfide was detected in three sediment samples at levels greater than its PAL of

9 µg/kg. Results for carbon disulfide were between one and five times as much as the PAL.

PAHs

A total of 17 PAHs were detected in sediment samples that were collected in 2010. Of those 17 PAHs,

12 were detected at levels greater than their respective PALs. The table below presents a summary of

select statistics that were calculated for sediment sample PAH results.

PARAMETER

(PAHs)

FREQ OF

DETECTION

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)

LOCATION OF MAX PAL

(µg/kg)

EXCEED-

ANCES

Anthracene 7/7 240 9.3 56.6 CRF-SD-SD03-0612 57.2 2

Benzo(a)anthracene 6/7 820 27 242 CRF-SD-SD03-0612 108 3

Benzo(a)pyrene 7/7 820 40 229 CRF-SD-SD03-0612 150 3

Benzo(g,h,i)perylene 7/7 710 40 194 CRF-SD-SD03-0612 170 2

Benzo(k)fluoranthene 6/7 710 33.5 199 CRF-SD-SD03-0612 240 1

Chrysene 7/7 940 53 265 CRF-SD-SD03-0612 166 3

Dibenzo(a,h)anthracene 2/7 54 26 40 CRF-SD-SD05-0006 33 1

Fluoranthene 7/7 1800 80 496 CRF-SD-SD03-0612 423 2

Fluorene 7/7 350 3.15 59.4 CRF-SD-SD03-0612 77.4 1

Indeno(1,2,3-cd)pyrene 7/7 590 37 165 CRF-SD-SD03-0612 200 1
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PARAMETER

(PAHs)

FREQ OF

DETECTION

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)

LOCATION OF MAX PAL

(µg/kg)

EXCEED-

ANCES

Phenanthrene 7/7 710 33.5 226 CRF-SD-SD03-0612 204 2

Pyrene 7/7 1900 93 535 CRF-SD-SD03-0612 195 5

With the exception of one detection of pyrene, most exceedances were only slightly greater than PALs,

and all were less than an order of magnitude greater. Pyrene detected in SD03 was an order of

magnitude greater than the PAL of 195 µg/kg.

Of the eight sediment samples that were collected, only two had results where more than three PAHs

were detected at levels greater than PALs. SD03 had 11 PAHs present at levels greater than PALs,

while SD05 had nine PAHs present at levels greater than PALs.

Pesticides

A total of eight pesticides were detected in 2010 sediment samples. Of those eight, four were detected in

at least one sample at levels above respective PALs. The table below presents a summary of statistics

that were calculated for sediment sample pesticide results.

PARAMETER

(pesticides)

FREQ OF

DETECTION

MAX

(µg/kg)

MIN

(µg/kg)

AVG

(µg/kg)

LOCATION OF MAX PAL

(µg/kg)

EXCEED-

ANCES

4,4’-DDE 6/7 10 0.89 3.56 CRF-SD-SD03-0612 3.16 2

4,4’-DDT 1/7 8.6 8.6 8.6 CRF-SD-SD01-0006 4.16 1

Aldrin 2/7 3.7 0.87 2.28 CRF-SD-SD02-0006-AVG 2 1

Dieldrin 5/7 19.5 0.91 4.92 CRF-SD-SD02-0006-AVG 2 1

Dieldrin was the only pesticide that had an exceedance of an order of magnitude greater than its PAL. It

was detected in one sample and exceeded the PAL of 2 µg/kg with a reading of 19.5 µg/kg. The other

three analytes that exceeded PALs were detected at concentrations one to three times greater than their

respective PALs and did not exceed in more than two samples each.

PCBs

Two PCBs were detected in sediment samples that were collected in 2010. Both were only detected in

the sediment sample SD03, and neither exceeded PALs.
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Metals

A total of 21 metals were detected in sediment samples that were collected in 2010. Of those 21 metals,

eight were detected in at least one sample at levels greater than their respective PALs. The table below

presents a summary of statistics that were calculated for sediment sample metals results.

PARAMETER

(metals)

FREQ OF

DETECTION

MAX

(mg/kg)

MIN

(mg/kg)

AVG

(mg/kg)

LOCATION OF MAX PAL

(mg/kg)

EXCEED-

ANCES

Arsenic 7/7 22 1.65 6.75 CRF-SD-SD03-0612 9.79 1

Barium 7/7 72 7.7 28.8 CRF-SD-SD07-0006 48 1

Copper 7/7 51 6.65 17.5 CRF-SD-SD03-0612 31.6 1

Iron 7/7 3.7E+4 8350 1.82E+4 CRF-SD-SD03-0612 2.0E+4 3

Lead 7/7 99 14 38.3 CRF-SD-SD03-0612 35.8 2

Manganese 7/7 780 120 329 CRF-SD-SD04-0006 460 2

Vanadium 7/7 470 5.4 76.6 CRF-SD-SD03-0612 57 1

Zinc 7/7 230 25.5 82.2 CRF-SD-SD03-0612 121 1

Most exceedances of PALs were near, or less than, twice the PAL. The only exceptions were the lead

and vanadium results in SD03. Lead exceeded its PAL of 35.8 mg/kg by just less than three times in this

sample and vanadium exceeded its PAL of 57 mg/kg by just over eight times.

Sediment sample SD03 recorded the greatest number of exceedances with seven; other samples

contained from none to two exceedances. It should also be noted that most of the maximum metals

results were recorded in the SD03 sediment sample.

Sediment Summary

The highest concentrations of PAHs in 2010 sediment samples were collected from locations SD03 and

SD05, and metals in the sediment sample collected from SD03. Most exceedances occurred at these

locations, although for the most part the exceedances are only slightly above PALs. Figure 4-5 presents

concentrations of contaminants exceeding criteria in 2004 and 2010 sediment samples.

4.2.5 Surface Water Sample Results

Surface water samples were collected at the locations shown on Figure 1-2. A total of six surface water

samples were collected from the onsite wetland and stream as described in Section 2.4. Surface water

samples were analyzed for VOCs, PAHs, pesticides, PCBs, and TAL metals (total and dissolved).

Surface water sample results were compared to project specific PALs. PALs were selected and finalized

in the SAP using a hierarchy of the following criteria, listed in order of importance: USEPA National

Recommended Water Quality Criteria (NRWQC) (USEPA, 2006), RIDEM Ambient Water Quality Criteria
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and Guidelines (RIDEM, amended May 2009), SCV (Suter and Tsao, 1996), and National Oceanic and

Atmospheric Administration (NOAA) Screening Quick Reference Tables (Buchman, 2006). Table 4-6

presents results for analytes that were present in samples at levels greater than detection limits.

VOCs

A total of one VOC (methylene chloride) was detected in surface water samples. Methylene chloride was

detected in only one sample and it did not exceed the PAL.

PAHs

A total of 14 PAHs were detected in surface water samples. Of those 14, three were detected in at least

two samples at levels exceeding their respective PALs. The table below presents a summary of statistics

that were calculated for sediment sample PAH results.

PARAMETER

(PAHs)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

Benzo(a)anthracene 2/6 0.46 0.0325 0.246 CRF-SW-SW01-1110 0.027 2

Benzo(a)pyrene 3/6 0.42 0.031 0.165 CRF-SW-SW01-1110 0.014 3

Pyrene 3/6 0.83 0.06 0.317 CRF-SW-SW01-1110 0.025 3

All PAH exceedances were detected in surface water samples SW01, SW02 and SW04. PAH

exceedances in surface water samples SW02 and SW04 were within one to three times their respective

PALs. Exceedances that were detected in the surface water sample collected from SW01 were more

than an order of magnitude greater than their respective PALs. It should be noted that these three

samples were collected from the wetland area where the surface water flow was observed to be much

less than the flow at the other three locations that were collected from the stream.

Pesticides

A total of five pesticides were detected in surface water samples. Of those five pesticides, only one was

detected at levels greater than its PAL. The table below presents a summary of statistics that were

calculated for surface water sample pesticides results.

PARAMETER

(pesticides)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

4,4’-DDT 3/6 0.0041 0.00165 0.00288 CRF-SW-SW01-1110 0.001 3
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4,4’-DDT was the only pesticide that was detected at levels greater than its PAL of 0.001 μg/L.  It was 

detected at these elevated concentrations in three (SD01, SD02, and SD04) out of six surface water

samples and concentrations ranged from about two to four times the PAL.

PCBs

No PCBs were detected in surface water samples collected during the SASE.

Metals

A total of 19 metals were detected in surface water samples. Of those 19, five were detected at levels

greater than their respective PALs. The table below presents a summary of statistics that were calculated

for unfiltered surface water sample metals results.

PARAMETER

(metals total)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

Aluminum 3/6 730 98.5 460 CRF-SW-SW01-1110 87 3

Barium 6/6 26 14 18 CRF-SW-SW02-1110-AVG 4 6

Iron 6/6 1.1E+4 520 4240 CRF-SW-SW01-1110 1000 4

Lead 6/6 4.9 0.39 1.96 CRF-SW-SW01-1110 2.5 2

Manganese 6/6 1450 180 505 CRF-SW-SW02-1110-AVG 120 6

Barium and manganese exceeded their respective PALs in every sample that was collected. Barium

exceeded its PAL of 4 µg/L at concentrations between 3 and 6 times the PAL. Manganese exceeded its

PAL of 120 µg/L at concentrations between 1 and 5 times the PAL, except for in surface water sample

SW02, where manganese levels were more than an order of magnitude greater than the PAL. Aluminum

exceeded its PAL of 87 µg/L in three samples and concentrations ranged from about one to nine times

the PAL. Iron levels in samples with exceedances were reported at concentrations ranging from

1200 µg/L, to more than an order of magnitude greater than the PAL; two samples had iron results below

PALs (SW05 and SW06).  Lead exceeded its PAL of 2.5 μg/L in two samples (SW01 and SW04); in each 

of those samples the results for lead were less than twice the PAL.

Dissolved Metals

A total of 14 metals were detected in surface water samples. Of those 14 metals, two were detected at

levels greater than their respective PALs. The table below presents a summary of statistics that were

calculated for filtered surface water metals sample results.
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PARAMETER

(metals dissolved)

FREQ OF

DETECTION

MAX

(µg/L)

MIN

(µg/L)

AVG

(µg/L

)

LOCATION OF MAX PAL

(µg/L)

EXCEED-

ANCES

Barium 6/6 22 13 15.7 CRF-SW-SW02-1110-AVG 4 6

Manganese 6/6 1400 180 467 CRF-SW-SW02-1110-AVG 120 6

Results for the only two metals that exceeded PALs, barium and manganese, were in most cases just

slightly lower than concentrations detected in the samples that were unfiltered. The only cases where this

was not true were the barium result from the sample collected from SW05 and the manganese result from

the sample collected from SW06. In each of these cases the dissolved metals results were only slightly

higher than the total metals results.

Surface Water Results Summary

In surface water samples the contaminants that exceeded their PALs by significant levels were metals,

primarily aluminum, barium, iron and manganese. Although three SVOCs, and one pesticide were

detected at levels greater than PALs, they did not exceed by more than approximately four times their

PALs, and in many cases it was much lower than that. One other fact to note is the majority of the

highest exceedances for PAHs, metals and pesticides were recorded in the surface water sample that

was collected from SW01. Figure 4-6 presents contaminants that exceeded criteria in 2010 surface water

samples.
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5.0 CONTAMINANT BEHAVIOR IN THE ENVIRONMENT

This section has been prepared to describe the major contaminants and contaminant groups that have

been detected at CCRFA, in relation to their expected behavior in the site-specific environment, given the

available information on current environmental conditions at the site. A general discussion of

contaminant behavior in the environment is presented, rather than a detailed analysis of chemical fate

and transport. Much of the information presented in this section is based on the chemical properties of

the contaminants that have been found at the site and the basic processes that are likely to act on the

contaminants when released to the environment.

Contaminant behavior in different environmental media is determined by a variety of factors. The

physical and chemical properties of the contaminants and the properties of the environmental medium

into which the contaminants are released (i.e., soil, groundwater, surface water, or sediment) are some of

the factors that determine the eventual fate of these chemicals.

5.1 GENERAL FATE AND TRANSPORT PROCESSES

The fate and transport processes considered in this section are those that govern the migration and fate

of contaminants (once released or deposited) in soil and groundwater, and in surface water and sediment

in a coastal marine environment. This generalized discussion of fate and transport processes is provided

so that the observed site-specific contamination conditions can be better characterized and understood.

5.1.1 General Fate and Transport Processes of Soil Contaminants

Organic and inorganic chemicals can be released to soils directly through spills or discharges at the

surface or beneath the surface (i.e. via subsurface storage tanks or drains) or through deposition of

atmospheric or airborne contaminants. Once organic and inorganic chemicals are released to soils, a

variety of processes may occur that may cause them to become immobilized, degraded, or to be

mobilized to another environmental medium. Some of these processes include:

 Sorption – Chemicals may be taken up and held on soil particles by adsorption (sticking to a particle

surface) or absorption (diffusion into the particle). Chemicals may sorb directly to the soil grains or to

organic or metal oxyhydroxide coatings on the grains. The degree of sorption of a particular chemical

in the environment is controlled by both soil properties (i.e., organic carbon content, metal

oxyhydroxide content, clay content, or specific surface area) and by chemical properties (i.e., partition

coefficients, solubility, polarity).
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 Volatilization – Chemicals having high Henry’s Law coefficients or vapor pressures will readily

volatilize into the ambient air rather than remain adsorbed to the soil particles. Once in the

atmosphere, the chemicals may undergo further transport through additional processes such as

advection, diffusion, or dispersion. The chemicals may also be transformed through chemical

processes such as photolysis or hydrolysis.

 Leaching – Chemicals may be transported downward through the soil strata by liquids that infiltrate

through the soils or by water from precipitation. Chemicals released to or transported into soils

beneath the groundwater surface may be leached from the soils by groundwater and transported

downgradient in groundwater. The leaching of chemicals from soils and their subsequent

mobilization are controlled by soil properties (i.e., adsorptive capacity, organic carbon content, clay

content, or specific surface area) and by chemical properties (i.e., solubility, ability to partition to other

phases).

 Runoff/Erosion – In situations where the chemicals remain sorbed (bound) to soil particles,

chemicals may still be mobilized from one contaminated area to another or to other environmental

media. Contaminants sorbed to soil particles can be conveyed over land suspended in runoff that

occurs during precipitation events or through the wind erosion of contaminated soils. Contaminants

sorbed to surface particles may also become solubilized in rainwater or snowmelt and be conveyed

over land dissolved in the precipitation runoff.

5.1.2 General Fate and Transport Processes of Groundwater Contaminants

Organic and inorganic chemicals may be directly released to groundwater from subsurface tanks or

drainage structures or may be transported into groundwater from other media. Once in groundwater, a

variety of processes may occur that affect the transport and transformation of contaminants. This section

describes the physical phases of contaminants in groundwater and the general transport and

transformation processes affecting contaminants in groundwater.

Physical Phases of Contaminants in Groundwater

Contaminants occur in groundwater in two principal physical phases: dissolved (disassociated molecules)

and suspended solids (adsorbed to mobile particles). These physical phases dictate how contaminants

are transported and changed within the aquifer. The two phases and the fate and transport processes

that govern them are described below:

 Dissolved Phase - Dissolved aqueous phase organic and inorganic contaminants generally migrate

in the direction of groundwater flow. Three processes transport dissolved-phase contaminants:
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advection, mechanical dispersion, and molecular diffusion. These processes are presented in more

detail below. In addition, dissolved contaminants may interact with both the aquifer matrix and other

groundwater constituents during transport. A variety of chemical, physical, and biological interactions

can significantly retard or accelerate the rate of dissolved contaminant transport, or transform the

contaminants into other chemicals or states.

 Suspended Solid Phase - Metals and some organic compounds can migrate through aquifers as

suspended solids, either in insoluble form or adsorbed to small particles. Research has

demonstrated that, depending on the nature of the geologic formation, clay- and silt-sized particles in

the colloidal range (0.001 micron to 1.0 micron) can migrate through an aquifer with the groundwater,

and that certain organic compounds and metals can be retained on the colloid surfaces through

surface charge attractions. The low-flow sampling methods used to collect the groundwater samples

evaluated in this SASE are designed to obtain samples that include the colloids that would be

transported with the groundwater, but exclude the larger particulates that would be introduced from a

disturbance in the well caused by sampling.

General Transport and Transformation Processes of Contaminants in Groundwater

The major contaminant transport processes in groundwater (advection, dispersion, and molecular

diffusion) and important transformation and retardation processes (degradation and sorption) are

described below:

 Advection – Advection is the dominant contaminant transport process in groundwater. Advection is

the flow of a fluid in response to a gradient, such as pressure or hydraulic head; contaminant

transport results from the entrainment of the chemicals in the flow field. Advective transport of

contaminants consists of the movement of dissolved or suspended contaminants with the bulk flow of

the groundwater. Under conditions where the only contaminant transport mechanism is advection,

the rate and direction of advective transport coincide with the rate and direction of groundwater flow.

However, the secondary transport and transformation processes described below may slow the rate

of transport and spread the contaminants over a wider area than indicated by advective transport

alone.

In non-ideal aquifer systems, preferential pathways for groundwater flow may occur because of

heterogeneities in the subsurface soils or the bedrock matrix, or because of the presence of

subsurface structures such as pipelines. Geologic materials (soils or bedrock fractures) that are more

permeable than surrounding materials allow the preferential flow of groundwater through those

geologic units. Similarly, gaps between a subsurface conduit and the surrounding soils or the
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presence of bedding materials that are more permeable than the surrounding soils may create

preferred pathways for groundwater flow along the direction of the conduit.

 Mechanical Dispersion - Mechanical dispersion is a mixing process that results from velocity

variations within bodies of moving fluids. In groundwater environments, variable velocity regimes are

caused by irregularities in the aquifer media, and these irregularities exist at a variety of scales. For

example, velocity variations at the microscopic scale arise from: 1) fluids moving faster through the

centers of pores than along the edges; 2) fluids moving faster through large pore spaces than through

narrow ones; and 3) some fluid particles following more tortuous flow paths than others as they travel

around individual soil particles. At the macroscopic scale, velocity variations result from the presence

of layers or lenses of materials having different hydraulic conductivities.

The mixing due to dispersion increases as aquifer heterogeneity increases, and it results in the

dilution of a solute body as contaminated water mixes with uncontaminated water along the margins

of a plume. Dispersion also results in the spreading of a contaminant plume over a larger area (both

parallel and perpendicular to the direction of flow) than would be expected from advection alone.

 Molecular Diffusion - Molecular diffusion is movement in response to a concentration gradient.

Dissolved contaminants will move from areas of high concentration to areas of low concentration

within an aquifer even if the groundwater is not moving, because the process is driven by the random

thermal motion of the contaminant molecules. Diffusive transport is a slow process compared to the

more rapid processes of advection and dispersion, and its impact on plume geometry is usually small.

Diffusion is typically the dominant transport mechanism only in low-permeability hydrogeologic

systems.

 Sorption – As described above relative to contaminant transport in soils, chemicals may be taken up

and held on soil particles by adsorption (sticking to a particle surface) or absorption (diffusion into the

particle). Both of these processes are known collectively as sorption. Sorption is an important

process in contaminant transport in groundwater because most groundwater contaminants react to

some extent with the aquifer's solid surfaces. Consequently, their transport is affected not only by the

processes of advection, dispersion, and diffusion, but also by sorption reactions that retard the rate of

contaminant transport. Contaminant sorption to mineral surfaces or the oxyhydroxide or organic

coatings on these surfaces cause the contaminants to be removed from the groundwater, at least

temporarily, thereby retarding the rate of contaminant transport. The extent to which the movement

of a contaminant is retarded relative to the rate of groundwater flow depends on the solute's

propensity to sorb to the aquifer's surfaces. Weakly sorbed contaminants will tend to repeatedly

adsorb and desorb, continuing to flow with groundwater at a reduced rate. Strongly sorbed
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contaminants will tend to remain sorbed to the soil particles and remain out of the groundwater flow

field. The propensity to sorb is governed by many factors including the chemical characteristics of the

solute, the composition of the aquifer’s solid surfaces, and the groundwater chemistry.

 Biological Degradation – The degradation of organic contaminants in groundwater can occur by

biotic (biological) and abiotic (non-biological) means. In biological degradation (biodegradation),

microorganisms use available carbon sources (i.e. organic contaminants or naturally occurring

organic compounds) to obtain needed energy and nutrients through reduction-oxidation (redox)

reactions. This involves the transfer of electrons from the food/energy source to an electron acceptor

such as oxygen or nitrate. Thereby, the energy source (typically the contaminant or a naturally

occurring organic compound) is oxidized and the electron receptor is reduced. Depending on the

microorganisms and contaminants present, biodegradation can occur in groundwater under either

aerobic or anaerobic conditions. In both cases, the microorganisms need the right conditions to

thrive, including adequate sources of food (carbon), electron acceptors (such as oxygen or nitrate),

and essential nutrients (various minerals).

Under aerobic conditions, carbon (as either anthropogenic or naturally occurring organic compounds)

is oxidized by microorganisms to provide a net energy gain that is necessary for their growth and

reproduction. Dissolved oxygen is used as the primary electron acceptor by the aerobic

microorganisms. Low-molecular weight and highly water soluble organic compounds are most readily

degraded by aerobic microorganisms. The rate of biodegradation generally decreases for higher

molecular weight compounds; those with lower water solubility; and molecules with more complex

chemical structures including aromatic rings, branching, or halogen atoms (Hemond, 1994).

After the oxygen in a system is depleted, anaerobic biodegradation becomes the predominant

degradation mechanism. Anaerobic microorganisms typically use other available electron acceptors

including nitrate, sulfate, ferric iron, and carbon dioxide. The redox reaction results in these electron

acceptors being transformed to a reduced state. For example, nitrate is converted to nitrite, nitrous

oxide, or nitrogen gas; sulfate to sulfide; ferric iron (Fe
3+

) to ferrous iron (Fe
2+

); and carbon dioxide to

methane. In some cases, the chlorinated hydrocarbon can be used as the electron acceptor.

Aerobic biodegradation is the primary mechanism for biodegradation of petroleum hydrocarbons.

Petroleum hydrocarbons can also be degraded anaerobically, but anaerobic degradation typically

occurs at a significantly lower rate than aerobic biodegradation.

 Abiotic Degradation - Mechanisms of abiotic degradation include hydrolysis, photolysis, chemical

oxidation, and chemical reduction. Subsurface contaminants may be degraded or transformed by
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these naturally-occurring abiotic processes. Hydrolysis is the process where a chemical molecule

and a water molecule are both split and recombine to form new chemicals. Chemical oxidation

consists of the loss of electrons by an organic compound or a metal ion to break down or transform

the compound. Photolysis is the chemical process by which molecules are broken down into smaller

units through the absorption of light, typically yielding electrons. Chemical reductions are the

chemical reactions whereby an organic compound or a metal gains electrons. The dominance or

effectiveness of these transformation processes is governed by factors such as temperature, pH,

conductivity, solubility, and chemical concentration.

5.1.3 General Transport Processes of Contaminants in Sediment and Surface Water

The transport processes of contaminants in sediment and surface water are generally the same as those

observed controlling contaminant migration through soils and groundwater. These processes, as

discussed in the previous sections, include advection, mechanical dispersion, molecular diffusion,

biological and abiotic degradation, and sorption.

As in groundwater, contaminants occur in surface water in both dissolved phase and sorbed to particles.

These physical phases dictate how contaminants are transported and changed within the water body.

Contaminant transformation in surface water occurs by the same processes affecting groundwater

contaminants (biological and abiotic degradation, and sorption); however photolysis (an abiotic

degradation mechanism), is typically more significant in surface water than groundwater.

Once entrained in the water column, suspended sediments are subject to the transport mechanisms

governing the surface water. In addition to advection driven by hydraulic gradient, as observed in

groundwater transport processes, surface waters are also subject to wind-driven advection. Wind may

create surface currents or drift in one direction which could, in turn, cause return currents at deeper

levels.

Sediments may precipitate or settle out depending on the flow velocities of the surface water and the

suspended solid particle mass. With respect to the suspended solid particle mass, the rate of settling is

influenced by the grain size, mineralogy, and chemistry of the suspended solid particle. Once part of the

sediment bed, the settled particle can be eroded and transported when the shear stress exerted on the

bed by surface water flow exceeds a critical minimum shear value. The critical shear stress also varies

according to sediment size, mineralogy, and chemistry. If sediment is deposited in locations where the

critical shear stress is not exceeded, or is exceeded only infrequently, then the sediment will slowly

consolidate as it accumulates, increasing in both density and strength. As bed density increases, the

stress threshold for erosion increases and the sediment deposit becomes more stable and less likely to

be eroded by natural forces.
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Sediment particles, either in the suspended or depositional state, can undergo chemical transformation

through molecular diffusion and degradation, either abiotic or biotic, similar to saturated soils. In addition,

the geochemical conditions of the surface water can influence the state in which chemicals exist, either in

an insoluble state or in a dissolved state, or cycling back and forth between the soluble and insoluble

states.

5.2 FATE AND TRANSPORT CHARACTERISTICS OF SITE CONTAMINANTS

This section presents brief profiles of significant individual contaminants or contaminant groups detected

at CCRFA. The profiles provide information which can be evaluated in relation to potential sources of the

contaminants and their behavior in the environment. The contaminants are presented by chemical class.

Prior to each chemical class profile, a brief summary of related contaminants detected at the site is

presented.

5.2.1 Volatile Organic Compounds (VOCs)

A total of 17 VOCs were detected in media sampled as part of this SASE investigation. Of those 17, only

two were detected at levels greater than their respective PALs, acetone and carbon disulfide. Both of

these VOCs were only detected at levels greater than PALs in sediment samples. Acetone was detected

in four of seven samples at levels greater than its PAL of 9 µg/kg, and carbon disulfide was detected at

levels greater than its PAL of 0.9 µg/kg in three of seven sediment samples. Levels of acetone were only

slightly greater than criterion and can most likely be attributed to laboratory contamination. A brief profile

of carbon disulfide and its fate and transport in the environment is presented below.

Carbon disulfide, can be found in a pure form and an impure form. The pure form is a colorless liquid

with a pleasant odor that is like the smell of chloroform. The impure form that is usually used in industrial

processes is a yellowish liquid with an unpleasant odor, like rotting radishes. In nature, small amounts of

carbon disulfide are found in gasses released to the earth’s surface as, for example, volcanic eruptions or

over marshes much like the onsite wetland where sediment samples were collected. Carbon disulfide

evaporates rapidly when released to the environment, most found in air and surface water is from

industrial activities, and it does not stay dissolved in water long and it moves fairly quickly through soils

(Habeck, 2010). Eventually, it will move with groundwater to surface water and dissipate through

evaporation.
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5.2.2 Semi-Volatile Organic Compounds (SVOCs)

Groundwater samples were analyzed for TCL SVOCs, including PAHs. A total of 11 SVOCs, six of which

were PAHs, were detected in groundwater samples. None of the SVOCs that were detected in

groundwater were detected at levels greater than their PAL.

SVOC analysis in soil, sediment and surface water samples was limited to PAHs, in accordance with the

SAP. In surface and subsurface soil, a total of 17 PAHs were detected, and five of those were detected

at levels exceeding their respective RSLs. In sediment samples the same 17 PAHs were detected but 11

were detected in at least one sample at concentrations greater than their respective PALs. A total of 13

PAHs were detected in surface water samples; of those 13, only three were detected at levels greater

than their PALs. PAHs in surface water are expected to be present as a result of roadway runoff carried

through this wetland. As mentioned in Section 4, sample locations where PAHs exceeded criteria were

located in the low flowing wetland areas, as opposed to the other three locations that were located in the

stream channel.

The PAHs that were detected in soil samples at levels greater than their respective PALs were all

detected in samples that were collected above 12 ft bgs. PAHs were detected at low levels in most soil

samples that were obtained from 12 ft bgs or deeper; two samples obtained from these depths did not

have any PAHs present at levels greater than detection limits.

PAHs – The class of chemicals known as PAHs are represented at this site primarily by

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and

indeno(1,2,3-cd)pyrene in site soils; and in sediment by these same PAHs as well as

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluorene, phenanthrene and pyrene. Most

commonly, this group of contaminants is found in coal tar, pitch, petroleum, and also as ubiquitous

products of incomplete combustion. As was noted in Section 1, the Site was used as a disposal area for

inert rubble materials including concrete, asphalt, metal, slate, wood, brush, and a small amount of ash

(Envirodyne, 1983).

PAHs are typically noted as a result of incomplete combustion and associated with petroleum products.

PAHs released to the ground surface with a chemical or petroleum release will adhere to soil particles

and then travel with erosion and runoff. Asphalt surfaces tend to break down and provide fine-grained

sands with PAHs from the asphaltic binder. This is the likely source of PAHs at the site; large pieces of

asphalt and concrete were observed in the fill layers during test pitting activities. This provides an

explanation as to the lack of PAH contamination at and below 12 ft bgs: PAHs in particulate form will

remain in the soil formation and will only be moved through mechanical transport. As reported in the IAS

(Envirodyne, 1983), small amounts of ash were reportedly deposited with the debris that was disposed of
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at the Site. Although no ash has been observed either during test pitting activities or during the

advancement of soil borings, it is possible that ash that might have been disposed of here could be

contributing to PAH levels. In a municipal solid waste (MSW) ash study, total PAH levels varied from

140 µg/kg to over 77,000 µg/kg in three different ash types (Johansson, et.al., 2003). It was also noted

that the dominant PAHs were naphthalene and phenanthrene, two analytes that did not exceed PALs in

soil samples that were collected onsite. So while PAH levels in soil onsite are within the levels that are

found in MSW ash, elevated levels of naphthalene and phenanthrene were not detected. Although ash

may be present onsite, it is safe to assume that ash has not been encountered during soil sampling at the

Site. PAHs provided to the atmosphere as soot or unburned fuels will move as suspended particles until

they are deposited into soil or water and become bound within the sediment matrix. Degradation in

subsurface soil will eventually occur, but will be very slow and subject to bacterial action.

Literature Review - Contribution of PAHs From Off-site Sources

A literature review was conducted to examine the potential for PAH contamination originating from off-site

sources, such as parking lots. The following literature, which are included in Appendix F, were reviewed

to document studies which examined the contribution of parking lots and roadways to PAH contamination

in adjacent wetland areas:

 PAHs in Austin, Texas Sediments and Coal-Tar Based Pavement Sealants Polycyclic Aromatic

Hydrocarbons (City of Austin, 2005).

 Parking Lot Sealcoat: An Unrecognized Source of Urban Polycyclic Aromatic Hydrocarbons (USGS,

2005)

 Parking Lot Sealcoat: A Major Source of Polycyclic Aromatic Hydrocarbons in Urban and Suburban

Environments (USGS Fact Sheet, 2006)

 Concentrations of PAHs and Major and Trace Elements in Simulated Rainfall Runoff From Parking

Lots, Austin, Texas, 2003 (USGS, 2007)

This review was conducted to demonstrate that the likely sources of PAH contamination in the CCRFA

wetland are offsite, upgradient sources.

Collaborative studies by the City of Austin, Texas and the U. S. Geological Survey (USGS) have been

conducted to determine if PAHs from parking lots (and parking lot sealants, in particular) are mobile and if

they might contribute to the high concentrations of PAHs often found in urban runoff.
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PAHs are thought to accumulate on parking lot surfaces as a result of automobile exhaust, lubricating

oils, gasoline, tire particles, erosion of street material, atmospheric deposition, and erosion and wearing of

parking lot sealant coatings. When these PAHs are transported from parking lot surfaces via rainwater

runoff, they tend to attach to sediment (Jiries, 2003; Takada et al., 1990; Hoffman et al., 1984; Rogge et

al., 1993).

The City of Austin, Texas conducted investigations focusing on parking lot sealants as a concentrated

source of PAH contamination in stream sediments. The purpose of the investigations was to show a

connection between the sealed parking lots and PAHs in stream sediment. Parking lot scrapings were

collected from coal-tar-sealed lots and asphalt-based-sealed lots, and the associated analytical results for

the 16 PAH parent compounds from the scrapings samples were examined. Graphic displays of the

concentration of each PAH compound (naphthalene, acenaphthylene, acenaphthene, fluorene,

phenanthrene, anthracene, fluoranthene, pyrene, benz[a]anthracene, chrysene, benzo(b)fluoranthene,

benzo(k)fluoranthene, benzo[a]pyrene, benzo(g,h,i)perlene, indeno(1,2,3-cd)pyrene, and

dibenz[a,h]anthracene) arranged in increasing molecular weight revealed profiles that were similar for

both coal-tar and asphalt-based parking lot scrapings. The profiles display a spike in the concentrations

of phenanthrene and fluoranthene.

Another study conducted by the City of Austin examined the transformation of sealant-spiked sediments

in outdoor mesocosm systems. PAH concentrations were observed to decrease over time, but the PAH

concentration profiles were similar to the scrapings sample profiles, with phenanthrene and fluoranthene

concentrations being the highest.

In further studies of this process, USGS researchers sampled runoff at paved parking lots in the City of

Austin. They also took scrapings samples of parking lot surfaces to compare source materials to particles

in the runoff. Scrapings samples and the water and particles in the runoff samples were analyzed for

chemicals including PAHs. The researchers sprayed water on four different types of parking lot surfaces:

lots sealed with coal-tar-based sealcoat, lots sealed with asphalt-based sealcoat, unsealed asphalt lots,

and unsealed concrete lots. The particulates, the filtered water, and samples of sealcoat scraped from

the parking lot surfaces were analyzed for PAHs at the USGS National Water Quality Laboratory in

Denver, Colorado. Concentrations and yields were used to determine levels of contamination in runoff

from each type of parking lot surface (Van Meter et al., 2003).

The total particulate PAH concentration was computed for each sample and compared to the consensus-

based sediment quality guidelines of MacDonald et al. (MacDonald et al., 2000). Concentrations of PAHs

in particles (including abraded sealcoat, along with urban dust and other sediment) washed off from each

of the different surface types - including the unsealed parking lots - were greater than Probable Effect
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Concentration (PEC) - a widely used sediment quality guideline that is the concentration of a contaminant

in bed sediment that is expected to adversely affect benthic (or bottom-dwelling) biota - is 22.8 mg/kg.

The average concentration in particles washed off of parking lots that were not seal-coated was 54 mg/kg

(with a range of 7.2 to 75 mg/kg). This is not surprising, because runoff from parking lots is likely to

contain PAHs from the sources listed above. Concentrations of PAHs were much higher in particles

within runoff from parking lots sealed with coal-tar-based sealcoat than in runoff from all other types of

parking lot surfaces. Specifically, the average concentration of PAHs from coal-tar-sealed lots was

3,500 mg/kg, about 65 times higher than the average concentration in particles washed off unsealed

parking lots. The average concentration of PAHs in particles washed off of parking lots sealed with

asphalt-based sealcoat was 620 mg/kg, about 10 times higher than the average concentration from

unsealed parking lots, and 6 times less than the average concentration from coal-tar-sealed lots. The

large differences between PAH concentrations associated with sealed and unsealed parking lots indicate

that abraded sealcoat is a major, and previously unrecognized contributor to PAH contamination in

sediments of various surface water bodies (Van Meter et al, 2003).

Concentrations of total dissolved PAHs for the test plots were about an order-of-magnitude greater in

samples from the coal-tar-sealed test plot than in samples from the asphalt-sealed test plot, which in turn

were about an order-of-magnitude greater than those from the unsealed test plot. Nine of the 16

analyzed PAHs were detected. Higher-weight PAHs, including benzo[b]fluoranthene, benzo[k]-

fluoranthene, benzo[a]pyrene, indenopyrene, benzo[g,h,i]-perylene, benz[a]anthracene, and

dibenz[a,h]anthracene were not detected at laboratory reporting levels ranging from 1.7 to 3.4 µg/L. Four

PAHs (acenaphthylene, acenaphthene, chrysene, and fluorene) were detected only in runoff from the

coal-tar-sealed test plots; anthracene was detected in runoff from all the sealed test plots, but not from

the unsealed site (Mahler, et al., 2005).

Additional studies by USGS scientists demonstrated possible connections between PAHs in particles

washed off of sealed parking lots and PAHs in suspended sediment in four streams, in Austin and Fort

Worth, Texas. The total mass of PAHs (or “load”) expected to wash off of sealed parking lots was

compared to the load of PAHs measured in suspended sediment in the four streams after rainstorms.

The load of PAHs estimated to come from the sealed parking lots was comparable to the measured load

in the streams, indicating that runoff from sealed parking lots could account for the majority of PAHs in

these streams. Findings also showed that PAHs in suspended sediment in the streams were chemically

similar to those in particles washed off of parking lots sealed with coal-tar-based sealcoat. The study

examined what the effect would be on PAH-loading to the streams, if parking lots were not sealed.

Estimates from the USGS study indicate that total loads of PAHs coming from parking lots in the studied

watersheds would be reduced to about one-tenth of their current levels, if all of the parking lots were

unsealed (Van Meter et al., 2003).
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Concentrations of PAHs detected in sediment from the CCRFA in 2004 and 2010 were examined for

similarities to these studies, discussed above. Graphic displays of PAH results from 2010 and 2004,

arranged in increasing molecular weight, contained very similar profiles to those in the previously

discussed City of Austin study (Figures 5-1 and 5-2, respectively). The same pattern of concentration

spikes is evident. This similar profile was most evident in the 2010 samples SD03 and SD05, which had

the highest concentrations of PAHs. These two sediment locations are downgradient of the CCRFA

outfall location, and represent depositional areas, where PAHs would most likely accumulate. Similarly,

2004 samples SS03 and SS04, located near the outfall location but outside the stream channel,

contained the elevated PAH concentrations and exhibited the same PAH profile. These areas would be

expected to receive stream overflow during high flow periods, and also represent historical depositional

areas. Conversely, 2010 locations SD06 and SD07 were collected in the stream channel, adjacent and

directly downstream of the outfall location. These locations would experience high flow scouring

conditions during flood episodes, and the lower concentrations of PAHs detected there confirm these

assumptions.

Based on this literature review, it is reasonable to expect elevated concentrations of PAHs in the CCRFA

wetland as a result of runoff from upgradient parking lots and roads, conveyed by the onsite outfall. The

maximum total PAH concentration, detected in the 2004 wetland sample SS04, was approximately

20 mg/kg. This is within the range of PAHs expected from particles washed off of no-seal-coated parking

lots.

5.2.3 Pesticides

In surface soil samples seven pesticides were detected, although none exceeded their respective PALs.

In subsurface soils, only low levels of nine pesticides were detected.

In sediment, a total of eight pesticides were detected in samples that were collected. Four of those

pesticides were detected at low levels, while the remaining four were detected in one to two samples at

levels greater than their PALs: 4,4’-DDE was detected in two samples exceeding PALs; 4,4’-DDT was

detected in only one sample exceeding the PAL, aldrin and dieldrin each exceeded their PAL in only one

sample, SD02.

In groundwater, only one pesticide, dieldrin, was detected, and it was detected at levels below the PAL.

Soil samples collected at this location had no dieldrin reported.

In surface water samples five pesticides were present at levels greater than detection limits. Of those five

only 4,4’-DDT was detected at levels greater than its PAL of 0.001 µg/L. The PAL was exceeded in the
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three samples that were collected from the wetland areas (SW01, SW02 and SW04) as opposed to

stream locations. Although turbidity levels recorded during sampling do not indicate elevated levels of silt

in the water, it is likely that more silt and fine material would have been stirred up during the collection of

the wetland samples because of how shallow the surface water was at these locations as well as the

obstructions (common reed stems/roots) present at these locations that were not found at the stream

locations.

Pesticides generally have low water solubility and high solubility in most organic solvents. They have

very low vapor pressures and Henry’s law constants and moderate sorptive capacity. The importance of

biodegradation as a transformation process varies among pesticides. Some, such as dieldrin, are

generally resistant to biodegradation, others, such as heptachlor, may biodegrade at a slow rate under

anaerobic conditions. The pesticides in the soil will mostly remain bound within the soil but can dissolve

slowly into groundwater. The dieldrin detection in groundwater indicates that some of this dissolution may

be occurring. There are no high concentrations of solvents in the soil or the water that would artificially

accelerate this process. Pesticides in the sediment will similarly stay within the sediment, with some

solubility to surface water but could also be moved mechanically with the sediment transport. Pesticides

in sediment can also be taken up by burrowing or feeding organisms and as such be brought into the food

chain.

5.2.4 Polychlorinated Biphenyls (PCBs)

At CCRFA only three PCBs, aroclors-1254, 1260 and 1268, were detected, and they were only detected

in soil and sediment samples. The only PCB to be detected in any sample at concentrations greater than

the PAL of 0.22 mg/kg was aroclor-1260, which exceeded in two soil samples, one from TP14 at the

1-2 foot interval and one at SB05 from the 0-1 foot interval.

Because PCBs are nearly insoluble in water and sorb strongly to soil, it is common to find PCBs released

to the ground surface remain in surface soils, and that most of the PCB mass in soils likely remains

bound in the soils and is expected to remain immobile and mostly inert (Section 5.1). PCBs can be taken

up by organisms burrowing or feeding in contaminated soil and sediment, and be brought into the food

chain.

PCBs are a group of synthetic organic chemicals that contain 209 individual compounds (known as

congeners). Mixtures of PCB congeners, called aroclors, were manufactured for use in industry as

coolants and lubricants in electrical equipment before their manufacture in the United States was ended

in 1977 due to evidence that PCBs build up in the environment and may cause harmful effects. They

have been used in closed systems such as heat transfer liquids, hydraulic fluids and lubricants, and in

open systems such as plasticizers, surface coatings, inks, adhesives, pesticide extenders, and for micro
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encapsulation of dyes for carbonless duplicating papers. Aroclor-1260 is a colorless, liquid PCB mixture

with an average chlorine content of 60%.

PCBs are inert, thermally and physically stable, and have dielectric properties. PCBs are only slightly

water soluble and are strongly sorbed to soil. PCBs tend to remain immobile and sorbed to soil when

leached with water; however, in the presence of organic solvents they may leach from soil. PCBs are

resistant to biodegradation, although they may biodegrade slowly under some conditions. PCBs are also

resistant to chemical degradation by oxidation or hydrolysis.

5.2.5 Metals

Analysis of site soils, sediments, groundwater and surface water indicated the presence of numerous

metals at concentrations exceeding the corresponding PALs.

In both surface and subsurface soil samples five metals were detected at levels greater than their

respective PALs. Iron, lead and manganese were each detected in one sample at these elevated levels.

Arsenic and chromium on the other hand were detected in every soil sample at concentrations greater

than their PALs of 0.39 mg/kg and 0.29 mg/kg respectively, but are below what could be expected as

background soil.

In sediments, a total of 23 metals were present at levels above detection limits; most metals that were

detected, were detected in every sample collected. Of the 23 metals that were detected, eight were

detected in at least one sample at levels greater than their respective PAL: arsenic, barium, copper,

vanadium and zinc were each detected in one sample at these elevated levels. Lead and manganese

were each detected in two samples exceeding PALs, while iron was detected in three samples exceeding

the PAL.

In groundwater samples both total and dissolved metals were analyzed. Many metals were detected in

groundwater samples that were collected, some frequently and some infrequently; three of those metals

were detected at concentrations greater than PALs: cobalt, iron and manganese. In both total and

dissolved samples iron exceeded in four samples, and cobalt and manganese exceeded in all samples.

As with groundwater, both total and dissolved metals were analyzed in surface water samples. Five

metals detected in the total metals samples were present at concentrations greater than PALs in at least

two samples: Aluminum, iron and lead were detected above PALs in three, four and two samples,

respectively. Barium and manganese were detected in all samples above PALs. In the dissolved metals

samples only barium and manganese were detected above PALs, but concentrations exceeded the PALs

in each groundwater sample collected.
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These metals occur naturally in soils, sediments and groundwater, at varying concentrations that are

typically related to the composition of bedrock in the area that is generally the original source material.

The distribution of metals in site media suggests that their presence is largely not site-related. Metals

contamination is very low onsite and many metals that were detected above criteria were below

concentrations found in native soils in the vicinity of the site. Soil results presented in Section 4 support

this observation. There were no hot spots detected throughout the site and metals levels were consistent

throughout the site. Many onsite metals concentrations were also reported at the same levels as reported

in the BBS (Tetra Tech, 2008).

Metals were detected frequently in surface and subsurface soil samples. However, aluminum, arsenic,

chromium, cobalt, iron, lead, manganese, and chromium were detected above screening criteria in

surface soil and only arsenic, chromium, iron and manganese were detected above screening criteria in

subsurface soil. When subjected to precipitation infiltration, soluble metals can be leached from the soils

and conveyed into the underlying groundwater. Soluble metals may also be leached from the soils into

groundwater through the seasonal rise and fall of the water table.

Once metals are leached from the soils into groundwater, the dissolved-phase metals will continue to

migrate with groundwater flow. Other natural reactions may occur and retard the rate at which the metals

migrate in the subsurface (i.e., sorption, reduction-oxidation reactions, etc.). Groundwater beneath the

site contains cobalt, iron, and manganese in exceedance of the screening levels, thus suggesting arsenic

and chromium are not leaching at rates that are adversely impacting groundwater.

As groundwater migrates, some of the metals will undergo transformation processes that result in their

return to an insoluble state. Reduction-oxidation, precipitation, and adsorption reactions can cause the

dissolved phase ions to leave the aqueous phase. However, some of these metals will continue to

migrate with groundwater. As dissolved metals are discharged to the sediments, some of the metals will

likely be adsorbed and removed from the aqueous phase because of interactions with organic materials,

sulfides, or oxyhydroxides. This is a part of a natural filtration process that is commonly seen in wetland

sediments. Sediments at the site were observed to contain arsenic, iron, and manganese above

screening criteria, suggesting such transport and/or natural filtration processes could have occurred, or is

occurring, at the site.

Metals in surface water are likely the result of discharge from groundwater or erosion (wind and overland

runoff) from soil. Once in surface water, dissolved metals will migrate overland and some of the metals

will undergo transformation processes that result in their return to an insoluble state. Reduction-

oxidation, precipitation, and adsorption reactions can cause the dissolved phase ions to leave the
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aqueous phase. Once in surface water, undissolved metals are likely to be adsorbed and removed from

the aqueous phase through physical interactions with organic materials, sulfides, or oxyhydroxides, bind

with the sediment, and settle out of the water column. The metal ions introduced will adsorb to the

organics-rich sediments or to the fine-grained particles in sediments. Metals bound to sediments will

likely be immobile and become buried over time.

5.3 SUMMARY

Activities associated with former site disposal operations have resulted in low levels of VOCs, PCBs and

pesticides, and, in some cases, PAHs and metals in site soils, surface water, groundwater and sediment

that are greater than their respective PALs.

Former activities at the site include disposal of construction debris. Although construction debris can

mean a multitude of materials, it does not appear that materials that would contribute large amounts of

VOCs to the environment are present at the Site. Nearly all VOCs that were detected in site samples

were detected at levels below PALs.

The less soluble and less volatile PAHs are present at concentrations above PALs in site soil, sediment

and surface water. These contaminants may leach into the groundwater, but the solubility and adsorptive

properties of these contaminants prevent this from occurring at a high rate. Groundwater PAH levels are

below PALs and are anticipated to remain low. PAHs in sediment and surface water are expected to be

present as a result of roadway runoff carried through this wetland.

Most metals that were detected in site media were detected at low levels. In soils arsenic and chromium

were above PALs but do not seem to be leaching into groundwater and were detected at levels very

similar to, or lower than background levels in soils. Metals that were detected at elevated levels in

groundwater were not detected at elevated levels in soils and could potentially be present as a result of

natural conditions.

Pesticides and PCBs found in soils are relatively non-volatile organic compounds and are generally

insoluble in water. Therefore, limited leaching of these chemicals out of surface soil into groundwater is

expected. Additionally, these analytes were mostly detected at low and trace levels and there is little

potential for their transport via erosion to cause any impacts to the surrounding environment.
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6.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the HHRA for the CCRFA at NAVSTA Newport. The objective of the HHRA is to

determine whether exposure to chemicals in the study area pose a potential unacceptable risk to potential

human receptors. The potential risks to human receptors are estimated based on the assumption that no

actions are taken to control contaminant releases.

The following current guidance and reports published by the Navy, the USEPA, and the State of Rhode

Island were considered in the preparation of this document:

 Conducting Human Health Risk Assessments Under the Environmental Restoration Program (Navy,

February 2001).

 Navy Policy on the Use of Background Chemical Levels (Navy, January 2004).

 U.S. Navy Human Health Risk Assessment Guidance (Navy, December 2008).

 Rules and Regulations for the Investigation and Remediation of Hazardous Material Releases

(RIDEM, 2011).

 Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A)

(USEPA, December 1989).

 Exposure Factors Handbook (USEPA, August 1997).

 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites

(USEPA, December 2002).

 Guidance for Characterizing Background and Chemical Concentrations in Soil for CERCLA Sites

(USEPA, December 2002).

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,

Supplemental Guidance for Dermal Risk Assessment) (USEPA, July 2004).

 Guidelines for Carcinogen Risk Assessment (USEPA, March 2005).
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 Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, March 2005).

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F,

Supplemental Guidance for Inhalation Risk Assessment) (USEPA, January 2009).

The HHRA is structured and reported according to the guidelines of the Risk Assessment Guidance for

Superfund (RAGS), Human Health Evaluation Manual, Part D: Standardized Planning, Reporting, and

Review of Superfund Risk Assessments (RAGS Part D) (USEPA, December 2001).

This HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk

characterization, and uncertainty analysis. Sections 6.1 through 6.6 contain detailed discussions of the

six components of the HHRA.

Three major aspects of chemical contamination and environmental fate and transport must be considered

to evaluate potential risks: (1) contaminants with toxic characteristics must be found in environmental

media and must be released by either natural processes or by human action; (2) potential exposure

points must exist; and (3) human receptors must be present at the point of exposure. Risk is a function of

both toxicity and exposure. If any one of these factors is absent for a site, the exposure pathway is

incomplete, and no potential risks are considered to exist for human receptors.

6.1 DATA EVALUATION

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the

compilation and evaluation of analytical data. The second step (and the main objective) of the data

evaluation is to develop a medium-specific list of chemicals of potential concern (COPCs) that will be

used to quantitatively and/or qualitatively determine potential human health risks for site media. COPCs

are selected primarily on a risk-based screen (i.e., a comparison of site contaminant concentrations to

conservative risk-based screening values) and a background screen (i.e., a comparison of site

concentrations to background concentrations).

Samples collected during the PA (2004) and the SASE (2010) field events were used in this HHRA. A

discussion of the analytical results is presented in Section 4. Both total and filtered groundwater sampling

results are presented in the COPC selection tables although only the total results were used to quantify

risks. Overall total and filtered results were comparable. Field measurements and data regarded as

unreliable (e.g., qualified as "R" during the data validation process) were not used in the quantitative

HHRA. Sodium in surface soil and subsurface soil samples and antimony, sodium, and thallium in

sediment samples were the only chemicals with “R” qualified data. The maximum of the original and
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duplicate sample was used in the selection of COPCs. Samples used in this HHRA are listed on the

COPC selection tables and in Appendix G.1.

6.1.1 Selection of Chemicals of Potential Concern

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation if the

maximum detection in a sampled medium exceeds the lowest risk-based concentration (RBC) and for

inorganics is present above background levels. The selection of COPCs is a quantitative screening

process used to limit the number of chemicals and exposure routes quantitatively evaluated in the

baseline HHRA to those site-related constituents that dominate overall potential risks. Screening by RBC

is used to focus the risk assessment on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation if the

maximum detection in a sampled medium exceeds the lowest RBC and for inorganics is present above

background levels. Chemicals eliminated from further evaluation are assumed to present minimal risks to

potential human receptors. Medium-specific tables summarizing the selection of COPCs are included in

the risk assessment.

6.1.1.1 Derivation of Screening Criteria

The primary criteria used to identify COPCs are based on USEPA RSLs (November 2012) and criteria

established by the RIDEM, Office of Waste Management (November 2011). The RSLs were developed

and are maintained through a cooperative agreement between Oak Ridge National Laboratory (ORNL)

and USEPA’s Office of Superfund, and are considered to be USEPA screening criteria. The RSLs are

based on exposure pathways for which generally accepted methods, models, and assumptions have

been developed (i.e., ingestion, dermal contact, and inhalation) for specific land-use conditions and do

not consider impact to groundwater or ecological receptors. The screening concentrations based on the

RSLs correspond to a systemic hazard quotient (HQ) of 0.1 for non-carcinogens or an incremental lifetime

cancer risk (ILCR) of 1 x 10
-6

for carcinogens. The RSLs for non-carcinogens are based on an HQ of 1,

whereas the screening concentrations used in the selection of COPCs were based on an HQ of 0.1 to

account for the potential cumulative effects of several chemicals affecting the same target organ or

producing the same adverse non-carcinogenic effect. The RIDEM criteria include residential direct

contact exposure criteria, leachability criteria (classification GA), and GA groundwater objectives.

The COPC screening levels used for each medium in the risk assessment are discussed below.



W5211734F 6-4 CTO WE48

Screening Levels for Soil and Sediment

Screening levels based on the following criteria were used to select COPCs for surface soil, subsurface

soil, and sediment:

 RSLs for residential soil (USEPA, November 2012)

 RIDEM DECs for residential soil (February 2011)

The use of residential soil screening levels to select COPCs for sediments is highly conservative since the

residential screening criteria assume the receptor is exposed to soil 350 days of the year whereas

exposures to sediments will likely occur on a much less frequent basis.

Maximum chemical concentrations in soil were also compared to USEPA risk-based soil screening levels

(SSLs) for groundwater protection and to RIDEM GA leachability criteria that were designed to be

protective of groundwater at most sites. Existing groundwater data was also used to determine if

chemicals are migrating from soil and adversely impacting groundwater. The USEPA SSLs are based on

a dilution attenuation factor (DAF) of 1. A DAF of 1 is very conservative because it assumes that no

dilution occurs. The SSLs for migration from soil to groundwater and the RIDEM leachability criteria were

not used for the selection of COPCs for direct contact exposure; however, they do allow qualitative

evaluation of the potential for chemical migration from soil to groundwater. Chemicals with

concentrations exceeding the SSLs/RIDEM leachability criteria could theoretically migrate from soil to

groundwater at levels consistent with risk-based levels and therefore further assessment may be

warranted.

The risk-based screening levels used in the COPC selection for soil are presented in Table 6-1.

Screening Levels for Groundwater and Surface Water

Screening levels based on the following criteria were used to select COPCs for groundwater and surface

water:

 RSLs for tap water (USEPA, November 2012)

 RIDEM GA groundwater objectives (November 2011)

 USEPA MCLs (January 2011)

 USEPA Groundwater Screening Levels for Evaluating Vapor Intrusion into Indoor Air from

Groundwater (May 2012)



W5211734F 6-5 CTO WE48

Risk-based COPC screening levels for tap water ingestion, which are based on daily residential exposure

assumptions, were used to select COPCs for groundwater and surface water. In general, the use of tap

water screening levels is regarded as a highly conservative approach to COPC selection at the Site

because groundwater and surface water are not used as a potable water source.

Screening levels from USEPA Vapor Intrusion Screening Level (VISL) Calculator Version 2.0 (USEPA

May 2012) were used for evaluating the vapor intrusion from groundwater to indoor air. The values

correspond to a target cancer risk level of 1x10
-6

, or a hazard index of 0.1 for carcinogens and

noncarcinogens, respectively. The vapor intrusion screening criteria assume a subsurface attenuation

factor of 0.001 from groundwater concentrations to indoor air concentrations. The vapor intrusion

screening criteria were derived to identify chemical concentrations in groundwater that may adversely

affect the indoor air quality of a building overlying subsurface VOC contamination.

As discussed in the conceptual site model in Section 1, there are no fish in the on-site stream, therefore

the National Recommended Water Quality Criteria (NRWQC) are not used as screening criteria for

surface water.

The risk-based screening levels and health-based standards used in the COPC selection for groundwater

and surface water are presented in Table 6-2.

Essential Nutrients

Per USEPA guidance (December 1989) “Chemicals that are (1) essential human nutrients, (2) present at

low concentrations (i.e., only slightly elevated above natural occurring levels), and (3) toxic at very high

doses (i.e., much higher than those that could be associated with contact at the site) need not be

considered further in the quantitative risk assessment.” Examples of such chemicals are magnesium,

calcium, potassium, and sodium. Based on historical information available for the Site, no unusual use or

disposal of these constituents occurred at the site under investigation. Soil concentrations greater than

1,000,000 mg/kg (i.e., pure mineral intake) would be required before receptor intake would exceed

recommended daily allowance (RDA) and recommended daily intake (RDI) values. A review of currently

available analytical data indicates that such concentrations have not been detected in soil at the Site.

Screening Levels for Chromium

There is no historical information indicating hexavalent would be present at the site, thus the SAP did not

included chromium speciation. Consequently, chromium speciation was not performed on the soil,

groundwater, surface water, and sediment samples collected at the site. Therefore, the screening levels

for hexavalent chromium were used for the selection of COPCs.
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Chemicals without Toxicity Criteria

Because of the lack of toxicity criteria, USEPA RSLs are not available for some chemicals

[e.g., acenaphthylene, benzo(g,h,i)perylene, phenanthrene, and alpha- and gamma-chlordane]. For

COPC screening, acenaphthene was used as a surrogate for acenaphthylene, pyrene was selected as a

surrogate for benzo(g,h,i)perylene and phenanthrene, and chlordane was selected as a surrogate for

alpha- and gamma-chlordane, respectively.

Screening values were not available for methyl cyclohexane, carbazole, and di-n-octyl phthalate.

Consequently these chemicals could not be quantitatively evaluated in this HHRA. The uncertainty

associated with the lack of screening levels for these chemicals is discussed in Section 6.5.1 in the

Uncertainty Analysis.

Total Petroleum Hydrocarbons

There are no USEPA toxicity criteria available for TPH, consequently risks cannot be calculated for

exposures to TPH. Therefore TPH is not evaluated in the HHRA. TPH sampling results are discussed in

Section 4 and Table 4-2 summarizes the TPH analytical results and highlights RIDEM DEC exceedances.

Background Evaluation

In accordance with Navy policy (DON, 2004) chemicals present at background concentrations were not

retained as COPCs in this HHRA. The background evaluation was conducted in accordance with the

following Navy guidance:

 Guidance for Environmental Background Analysis, Volume I: Soil. Prepared by Battelle Memorial

Institute, Earth Tech, Inc., and Newfields for the Naval Facilities Engineering Command, Washington

D.C., April 2002.

A background database is only available for soil and sediment; consequently a background evaluation

could not be performed for groundwater and surface water. In the COPC selection process, if the results

of the background evaluation indicated that chemical concentrations detected in Site soils did not exceed

background concentrations, that chemical was not selected as a COPC and was not carried through the

quantitative risk assessment. However, chemicals present at concentrations exceeding risk-based

screening criteria but not selected as COPCs on the basis of background evaluations are further

discussed in the risk characterization section in Section 6.4.3.4. The results of the background

comparison analysis for surface soil and subsurface soil, and sediment are presented in Appendix H.
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The elimination of chemicals as site-related COPCs on the basis of background follows Navy Policy on

the Use of Background Chemical Levels (DON, 2004). This document also presents the Navy’s

interpretation of the USEPA guidance provided in the document titled Role of Background in the CERCLA

Cleanup Program (USEPA, 2002) and details the methodology to be used in evaluating background

under the Navy’s Environmental Restoration and Base Realignment and Closure (BRAC) programs.

Navy policy, has been accepted by the USEPA as not contradicting the USEPA guidance (USEPA,

2002). Navy policy applies to both the screening-level and baseline risk assessments and requires the

following:

1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is

focusing on remediating the release.

2. The use of background data in the screening-level risk assessment.

a. The comparison of site chemical levels to risk-based screening criteria.

b. The comparison of site chemical levels to background concentrations.

c. The identification of site-related COPCs based on screening criteria comparisons AND

background comparisons. Site-related COPCs are those chemicals with concentrations

exceeding risk-based screening criteria AND background concentrations. To the extent possible,

site-related COPCs are further evaluated quantitatively in the baseline risk assessment. (Non-

site-related COPCs are further discussed in the risk characterization sections of the baseline risk

assessments.)

3. The consideration of background in the baseline risk assessment.

a. The calculation of risk estimates for site-related COPCs only.

b. The further evaluation of non-site-related COPCs in the risk characterization section only

(e.g., the qualitative evaluation of chemicals detected at concentrations exceeding screening

criteria but less than background concentrations). The Navy considers this evaluation to be

consistent with USEPA’s Role of Background in the CERCLA Cleanup Program (USEPA, 2002).

4. The selection of site cleanup remedial goals at levels not less than background levels. Additionally,

cleanup levels should not be developed for chemicals not identified as chemicals of concern (COCs).

As defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the

baseline risk assessment and that may pose unacceptable human or ecological risks.
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6.1.1.2 Decision Rules for Establishing COPCs

The following decision rules were used to select initial lists of COPCs for the Site:

 A chemical detected in soil was selected as a COPC for soil if any detected chemical concentration

exceeded the screening levels for residential exposures to soil and for inorganics if the background

comparison indicates the site concentrations are statistically greater than the corresponding

background concentrations. (Appendix H).

 A chemical detected in groundwater was selected as a COPC for groundwater if the maximum

detected concentration in any on-site monitoring wells exceeded screening levels for tap water.

 A chemical detected in surface water was selected as a COPC for surface water if the maximum

detected concentration in a potentially impacted surface water body exceeded the screening level for

tap water.

 A chemical detected in sediment was selected as a COPC for sediment if any detected chemical

concentration exceeded the screening levels for residential exposures to soil and for inorganics if the

background comparison indicates the site concentrations are statistically greater than the

corresponding background concentrations. (Appendix H).

 Chemicals with concentrations exceeded the screening criteria for migration from soil to groundwater

were not retained as COPCs and were not quantitatively evaluated in the risk assessment.

6.1.2 COPCs Selected for the HHRA

COPCs were selected for surface soil, subsurface soil, groundwater, surface water, and sediment using

the risk-based COPC screening levels described in Section 6.1.1. A discussion of the chemicals

identified as COPCs and the rationale for COPC selection is provided in the following subsections. A

discussion of nature and extent of the chemicals detected in site media is presented in Section 4.0 and is

not repeated in this section. COPC selection information for each medium is presented in Tables 6-3

through 6-10. Chemicals retained as COPCs for the five media are presented in Table 6-11. RAGS Part

D tables for COPC selection are included in Appendix G.2.

6.1.2.1 Surface Soil

Eight VOCs, 17 SVOCs, 12 pesticides, 23 inorganics, DRO, and GRO were detected in surface soil

samples collected at the Site. A comparison of maximum detected surface soil concentrations to
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screening levels based on RSLs and RIDEM DECs for residential exposures is presented in Table 6-3.

The following chemicals were detected at maximum concentrations exceeding direct contact risk-based

COPC screening levels and were retained as COPCs for surface soil:

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

 PCBs (Aroclor-1260)

 Inorganics (aluminum, antimony, beryllium, cobalt, copper, iron, lead, manganese, silver, thallium,

and zinc).

The maximum detected concentrations of aluminum, antimony, cobalt, copper, iron, manganese, silver,

thallium, and zinc exceeded the screening toxicity levels (set at a HQ of 0.1); however, they do not

exceed the RSLs. Concentrations of dibenzo(a,h)anthracene, antimony, copper, silver, thallium, and zinc

exceeded the screening criteria based on the RSLs but were less than the RIDEM DECs. Concentrations

of benzo(g,h,i)perylene, chrysene, and beryllium exceeded RIDEM DECs but were less than the

screening criteria based on the RSLs. Concentrations of arsenic, and vanadium also exceeded the

screening levels but were within site background levels and are not considered to be site related

(Appendix H), therefore these chemicals were not retained as COPCs for direct contact with surface soil.

A comparison of maximum detected surface soil concentrations to USEPA SSLs for chemical migration

from soil to groundwater and RIDEM GA leachability criteria is presented in Table 6-4. The following

chemicals were detected in surface soil at maximum concentrations exceeding the screening levels for

migration from soil to groundwater:

 VOCs (benzene and tetrachloroethene)

 SVOCs [2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene].

 Pesticides/PCBs (aldrin, aroclor-1260, arclor-1268, and dieldrin)

 Inorganics (aluminum, antimony, cadmium, cobalt, copper, iron, lead, manganese, nickel, selenium,

silver, thallium, and zinc).
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Soil samples were collected from the locations of all the groundwater monitoring wells. Concentrations of

one or more of the above chemicals exceeded the screening criteria for migration from soil to

groundwater in the surface soil samples collected from the locations of the monitoring wells. Of the

chemicals identified above as exceeding the screening criteria for migration from soil to groundwater, only

2-methylnaphthalene, naphthalene, antimony, cadmium, cobalt, copper, iron, lead, manganese, nickel,

selenium, and zinc were detected in groundwater samples. In addition, only cobalt, iron, and manganese

were detected at concentrations in groundwater exceeding screening levels. Concentrations of all

chemicals in surface soil were less than the RIDEM GA leachability criteria. Concentrations of arsenic,

barium, chromium, and mercury also exceeded the screening levels but were within site background

levels and are not considered to be site related (Appendix H). As discussed in Section 6.1.1.1, chemicals

detected at concentrations exceeding the SSLs for migration from soil to groundwater and RIDEM GA

leachability criteria were not retained as COPCs for quantitative evaluation in this HHRA.

6.1.2.2 Subsurface Soil

Fourteen VOCs, 18 SVOCs, 12 pesticides/PCBs, 23 inorganics, and DRO were detected in subsurface

soil at the Site. A comparison of maximum detected subsurface soil concentrations to screening levels

based on the RSLs and RIDEM DECs for residential exposure is presented in Table 6-5. The following

chemicals were detected at maximum concentrations exceeding direct contact risk-based COPC

screening levels and were retained as COPCs for subsurface soil at the Site:

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene]

 PCBs (aroclor-1260)

 Inorganics (antimony and lead).

Concentrations of antimony exceeded screening criteria based on RSLs but were less than the RIDEM

DECs. Concentrations of dibenzo(a,h)anthracene exceeded the screening criteria based on the RSLs but

were less than the RIDEM DECs. Concentrations of benzo(g,h,i)perylene, benzo(k)fluoranthene,

chrysene, beryllium, and lead exceeded RIDEM DECs but were less than the screening criteria based on

the RSLs. Concentrations of aluminum, arsenic, beryllium, chromium, cobalt, iron, and manganese also

exceeded the screening levels but were within naturally occurring levels and are not considered to be site

related (Appendix H), therefore these chemicals were not retained as COPCs for direct contact with

subsurface soil.

There are no USEPA RSLs or RIDEM DECs available for methyl cyclohexane and carbazole. The

uncertainty associated with the lack of screening criteria for these chemicals is discussed in Section 6.5.1

in the Uncertainty Analysis.
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A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical

migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 6-6. The

following chemicals were detected in subsurface soil at maximum concentrations exceeding the

screening levels for migration from soil to groundwater at the Site:

 VOCs (acetone, benzene, chloroform, tetrachloroethene, and trichloroethene).

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,

chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene].

 Pesticides/PCBs (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, alpha-chlordane, aroclor-1254, aroclor-1260,

aroclor-1268, dieldrin, and gamma-chlordane).

 Metals (antimony, lead, mercury, selenium, and thallium).

Soil samples were collected from the locations of all the groundwater monitoring wells. Concentrations of

one or more of the above chemicals exceeded the screening criteria from migration from soil to

groundwater in the subsurface soil samples collected from the locations of the monitoring wells. Of the

chemicals identified above as exceeding the screening criteria for migration from soil to groundwater only

naphthalene, dieldrin, lead, nickel, and selenium were detected in groundwater samples collected at the

Site. All of the detected concentrations of dieldrin, lead, nickel, and selenium in groundwater were less

than the screening criteria. Concentrations of all chemicals in subsurface soil were less than the RIDEM

GA leachability criteria. Concentrations of arsenic, cadmium, chromium, cobalt, copper, iron, and

manganese also exceeded the screening levels but were within naturally occurring levels and are not

considered to be site related (Appendix H). As discussed in Section 6.1.1.1, chemicals detected at

concentrations exceeding the SSLs for migration from soil to groundwater and RIDEM GA leachability

criteria were not retained as COPCs for quantitative evaluation in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for methyl cyclohexane and

carbazole. The uncertainty associated with the lack of screening criteria for these chemicals is discussed

in Section 6.5.1 in the Uncertainty Analysis.

6.1.2.3 Groundwater

Three VOCs, 11 SVOCs, one pesticide (dieldrin), and 18 inorganics were detected in groundwater

samples collected at the Site. A comparison of maximum detected groundwater concentrations to

screening levels based on RSLs for tap water, USEPA MCLs, and RIDEM GA groundwater objectives is
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presented in Table 6-7. The following chemicals were detected at maximum concentrations exceeding

the COPC screening levels and were retained as COPCs for groundwater at Site:

 SVOCs (4-methylphenol)

 Metals (Unfiltered) [arsenic, chromium, cobalt, iron, and manganese]

 Metals (Filtered) [arsenic, chromium, cobalt, iron, and manganese].

A comparison of maximum detected groundwater VOC concentrations to USEPA screening levels for

chemical migration from groundwater through building foundations and into indoor air is presented in

Table 6-8. Concentrations of all chemicals were less than the screening levels presented in Table 6-2.

6.1.2.4 Surface Water

Methylene chloride, 13 SVOCs, five pesticides, and 19 inorganics were detected in surface water

samples collected at the Site. A comparison of maximum detected surface water concentrations to

screening levels based on RSLs for tap water, USEPA MCLs, and RIDEM GA groundwater objectives is

presented in Table 6-9. The following chemicals were detected at maximum concentrations exceeding

the COPC screening levels and were retained as COPCs for surface water at Site:

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

 Pesticides (dieldrin)

 Metals (Unfiltered) [arsenic, chromium, cobalt, iron, and manganese]

 Metals (Filtered) [arsenic, chromium, cobalt, and manganese].

Benzo(a)pyrene was the only chemical detected at concentrations exceeding the RIDEM GA groundwater

objectives.

The maximum detected concentrations of cobalt (unfiltered and filtered) and iron (unfiltered) exceeded

the screening toxicity levels (set at a HQ of 0.1); however, they do not exceed the RSLs. Concentrations

of all chemicals were less than the RIDEM GA groundwater objectives.

6.1.2.5 Sediment

Ten VOCs, 22 SVOCs, 10 pesticides/PCBs, 23 inorganics, and DRO were detected in sediment at the

Site. A comparison of maximum detected sediment concentrations to screening levels based on the

RSLs and RIDEM DECs for residential exposure to soil is presented in Table 6-10. The following
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chemicals were detected at maximum concentrations exceeding direct contact risk-based COPC

screening levels and were retained as COPCs for sediment at the Site:

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene]

 Pesticides/PCBs (aroclor-1254 and dieldrin)

 Inorganics (beryllium, chromium, lead, manganese, thallium, and vanadium).

Concentrations of dibenzo(a,h)anthracene, chromium, thallium, and vanadium exceeded the screening

criteria based on the RSLs but were less than the RIDEM DECs. Concentrations of benzo(g,h,i)perylene,

benzo(k)fluoranthene, chrysene, beryllium, and lead exceeded RIDEM DECs but were less than the

screening criteria based on the RSLs. Concentrations of aluminum, arsenic, cobalt, and iron also

exceeded the screening levels but were within naturally occurring levels and are not considered to be site

related (Appendix H), therefore these chemicals were not retained as COPCs for direct contact with

sediment.

There are no USEPA RSLs or RIDEM DECs available for carbazole and di-n-octyl phthalate. The

uncertainty associated with the lack of screening criteria for these chemicals is discussed in Section 6.5.1

in the Uncertainty Analysis.

6.1.2.6 Summary

Table 6-11 summarizes the chemicals retained as COPCs for surface soil, subsurface soil, groundwater,

surface water, and sediment at the Site. RAGS Part D tables for COPC selection are included in

Appendix G.2.

6.2 EXPOSURE ASSESSMENT

The exposure assessment portion of the risk assessment defines and evaluates, quantitatively or

qualitatively, the type and magnitude of human exposure to the chemicals present at or migrating from a

site. The exposure assessment is designed to depict the physical setting of the site, to identify potentially

exposed populations and applicable exposure pathways, to calculate concentrations of COPCs to which

receptors might be exposed, and to estimate chemical intakes for potentially complete exposure

scenarios.

Actual or potential exposures at the Site were determined based on the most likely pathways of

contaminant release and transport, as well as human activity patterns. A complete exposure pathway

has three components: a source of chemicals that can be released to the environment, a route of
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contaminant transport through an environmental medium, and an exposure or contact point for a human

receptor.

6.2.1 Conceptual Site Model

A conceptual site model (CSM) facilitates consistent and comprehensive evaluation of potential risks to

human health by creating a framework for identifying the pathways by which human receptors may come

in contact with environmental media contaminated by site activities. A CSM depicts the relationships

among the following elements, which are necessary for defining complete exposure pathways:

 Site sources of contamination

 Contaminant release mechanisms and transport/migration pathways

 Exposure routes

 Potential receptors

The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways,

exposure routes, and potential receptors) establish the manner and degree to which a potential receptor

may be exposed to chemicals present at the site. The degree of risk incurred by a potential receptor

varies according to the means of exposure, the duration of exposure, and the specific chemical to which

the receptor is exposed.

Section 1.3.3 presents the CSM for the Site. Table 6-12 provides a site-specific summary of the potential

receptors evaluated for the Site. A summary of the exposure routes addressed quantitatively for each

human receptor is provided in Table 6-13. Figure 6-1 illustrates the CSM for the Site.

6.2.1.1 Potential Current and Future Receptors of Concern and Exposure Pathways

Although site development including residential and industrial buildings is not anticipated, future

residential and future industrial worker scenarios are quantitatively evaluated in this baseline HHRA.

Given the site conditions, current and future receptors would likely have limited contact with sediment and

surface water since these are not highly desirable recreational sites. The following receptors were

identified in the SAP (Tetra Tech, November 2010):

 Industrial Worker – A plausible receptor under future land use. This receptor could be directly

exposed to surface soil (incidental ingestion; dermal contact) and airborne particulates and vapors

from surface soil (inhalation); surface water in streams (incidental ingestion, dermal contact); and

sediment in streams (incidental ingestion, dermal contact). If groundwater was used as a drinking

water supply then the industrial worker could be exposed to groundwater (ingestion; dermal contact).
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Industrial worker exposure to subsurface soil is unlikely; however, because future construction could

potentially bring subsurface soil to the surface, exposure to subsurface soil via incidental ingestion,

dermal contact, and inhalation was evaluated for this receptor to aid in risk management decisions.

 Construction Workers – A plausible on-site receptor under current and future land use.

Construction workers could be exposed to surface and subsurface soils (incidental ingestion, dermal

contact), shallow groundwater (incidental ingestion, dermal contact), as well as airborne contaminants

emanating from these media (inhalation); surface water in streams (incidental ingestion, dermal

contact); and sediment in streams (incidental ingestion, dermal contact). It should be noted that

significant exposure to shallow groundwater or surface water by a construction worker is unlikely

because if a construction worker were to have prolonged contact with groundwater or surface water

then he/she would most likely wear protective clothing such as rubber boots and/or hip waders, which

would limit the receptor’s exposure. In addition, most excavation activities would utilize construction

equipment such as a back hoe, which would limit a construction worker’s exposure. Also, if

significant groundwater was encountered during an excavation of a trench or foundation, the

groundwater or surface water would most likely be pumped out of the excavation so that the

construction activities could be completed.

 Child and Adult Trespassers – A plausible receptor under current and future land use. Trespassers

are individuals using the site for passive activities including walking or hiking. A trespasser may be

exposed to potentially contaminated surface soil (incidental ingestion; dermal contact), air

(inhalation); surface water in streams (incidental ingestion, dermal contact); and sediment in the

streams (incidental ingestion; dermal contact). Trespasser exposure to subsurface soil is unlikely;

however, because future construction could potentially bring subsurface soil to the surface, exposure

to subsurface soil via incidental ingestion, dermal contact, and inhalation was evaluated for this

receptor to aid in risk management decisions. Direct contact with groundwater is not anticipated for

this receptor.

 Hypothetical Child and Adult Residents – Given the anticipated future land use for much of the

Site (commercial/industrial), residents are a very unlikely future receptor. However, the hypothetical

future residential scenario is typically evaluated in a risk assessment for decision-making purposes.

For example, the need for deed restrictions at a site may be eliminated prior to site closure if minimal

risks are estimated for residential receptors. It is assumed that a hypothetical resident may be

exposed to surface soil (ingestion; dermal contact; inhalation), groundwater (ingestion; dermal

contact; inhalation), surface water in streams (incidental ingestion, dermal contact); and sediment in

the streams (incidental ingestion, dermal contact). Receptor exposure to subsurface soil would only

occur if subsurface soil was excavated and deposited on existing surface soil. Although this is an
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unlikely scenario, it is included in this HHRA for purposes of completeness and to assist the risk

managers regarding the need for deed restrictions.

As discussed in Section 6.1.2.3, concentrations of all chemicals in groundwater were less than the

screening criteria for vapor intrusion. Only three volatile organic compounds, 2-butanone, methyl acetate,

and methyl tert-butyl ether (MTBE), were detected in three groundwater samples collected from

monitoring wells MW01, MW04 and MW06. MTBE was the only VOC detected in MW01 at a

concentration of 0.39 J ppb. 2-butanone and methyl acetate were only detected in MW04 at

concentrations of 3.7 J ppb and 1.7 J ppb, respectively. MW06 contained a single detection of MTBE at

0.58 J ppb.

In surface soil samples, the maximum detected concentration of methyl acetate was in SB04, which

correlates to the location of the maximum groundwater detection. The maximum concentrations of

2-butanone was detected in SB08 and MTBE was not detected in any surface soil sample. In subsurface

soil samples, the maximum concentration of 2-butanone and methyl acetate were detected in test pit

TP12. MTBE was not detected in any subsurface soil sample.

TPH was detected in one sample (CRF-SO-SB08-0810) exceeding the RIDEM DEC. Concentrations of

VOCs in soil samples (Table 4-3) at this location were not elevated. In addition, VOCs were not detected

in the groundwater sample collected from the monitor well at this location (Table 4-4). The available data

indicates there is not a significant source of VOCs in soil and groundwater at the site. Petroleum

hydrocarbons typically degrade in soil and groundwater limiting their potential for vapor intrusion (USEPA,

March 2012). Therefore, vapor intrusion is considered to be an incomplete exposure pathway and will not

be evaluated further in the HHRA.

6.2.2 Exposure Point Concentrations

The exposure point concentration (EPC) is an estimate of the chemical concentration within an exposure

unit (EU). The EPC is assumed to be the concentration to which the receptor is exposed and is used to

estimate exposure intakes. An EU is the area over which receptor activity is expected to occur. As

discussed in Section 4 chemical concentrations are fairly uniform across the site and there are no areas

of elevated concentrations. Consequently, only one EU was evaluated for the site.

The following guidelines were used to calculate EPCs:

 For surface soil, subsurface soil, sediment, and surface water the 95-percent upper confidence limit

(UCL) on the arithmetic mean, which was based on the distribution of the data set, was selected as

the EPC. EPCs were calculated following USEPA’s Calculating Upper Confidence Limits for
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Exposure Point Concentrations at Hazardous Waste Sites (December 2002) and using USEPA’s

ProUCL software Version 4.1.01 (May 2010). If ProUCL was unable to calculate an UCL then the

maximum detected concentration was used as the EPC. The uncertainty associated with using the

maximum detected concentration as the EPC is discussed in the uncertainty analysis in Section 6.5.

 In accordance with Navy guidance the 95% UCL was also used as the EPC for groundwater (2008).

 As stated in the guidance manual for the IEUBK model (USEPA, 1994) the arithmetic mean

concentration was used as the EPC for lead.

 The same EPCs were used to evaluate both RME and CTE scenarios.

 Non-detected values were evaluated in accordance with the ProUCL guidance. Duplicates were

averaged for purposes of calculating EPCs for COPCs in environmental media. In calculating the

averages, if one sample was detected and the other was non-detected then the average was

calculated using the detected value and one half the non-detected value.

Table 6-14 summarizes the EPCs used in this HHRA. ProUCL Outputs are included in Appendix G.3.

RAGS Part D Tables for the EPCs are presented in Appendix G.2.

6.2.3 Chemical Intake Estimation

The methodologies and techniques used to estimate exposure intakes are presented in this section.

Intakes for the identified potential receptor groups were calculated using current USEPA risk assessment

guidance and are presented in the risk assessment spreadsheets. Risk assessment results are

presented using USEPA RAGS Part D table format. Assumptions regarding exposure are presented in

Tables 6-15 and 6-16 for the RME and CTE scenarios, respectively. The exposure assumptions

presented in Table 6-15 and 6-16 are based on current USEPA and risk assessment guidance.

Non-carcinogenic intakes were estimated using the concept of an average annual exposure.

Carcinogenic intakes were calculated as incremental lifetime exposures, which assume a life expectancy

of 70 years. The exposure assumptions reflect current USEPA guidance. The majority of the exposure

assumptions used to estimate chemical intakes were based on default assumptions described in several

USEPA guidance documents (e.g., USEPA December 1989, March 1991, August 1997, and July 2004).

The following paragraphs discuss the non-default receptor-specific exposure assumptions used in the risk

assessment.
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6.2.3.1 Incidental Ingestion of Soil and Sediment

Direct physical contact with soil or sediment may result in the incidental ingestion of chemicals. Chemical

intake for the incidental ingestion of soil or sediment is estimated in the following manner (USEPA,

December 1989):

(BW)(AT)

)EF)(ED)(CF)(IR)(FI)((C
=Intake s

where:

Intake = intake of chemical from soil/sediment (mg/kg/day)

Cs = concentration of chemical in soil/sediment (mg/kg)

IR = ingestion rate (mg/day)

FI = fraction ingested from contaminated source (dimensionless)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr

for carcinogens, AT = 70 yr x 365 days/yr

Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil

were based on default assumptions described in standard USEPA guidance and are summarized in

Tables 6-15 and 6-16. The following paragraphs briefly discuss the non-default receptor-specific

exposure assumptions for incidental ingestion of soil that were used in the HHRA.

The selected exposure frequency assumptions consider anticipated receptor activities at the Site. It is

assumed that construction workers assigned to future excavation projects at the Site are exposed to soil

for 5 days a week over 6 months (130 days a year) for 1 year under the RME scenario, and 2 days a

week over 6 months (52 days a year) for 1 year under the CTE scenario. Sediments comprise only a

small portion of the site therefore it was assumed construction workers would only be exposed to

sediments 30 days a year under the RME scenario and 15 days a year under the CTE scenario. It is

assumed that child and adult trespassers are exposed to soil and sediment for 4 days per week over

12 weeks during the summer months (48 days a year) and 2 days a week over 12 weeks (24 days a year)

under the RME and CTE scenarios, respectively. Industrial workers was assumed to come into contact

with sediment 1 day a week (50 days a year) under the RME scenario and one day every other week

(25 days a year) under the CTE scenario. A value of 0.5 was assumed for the fraction ingested for all
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receptors exposed to sediment since exposures to sediment occur only part of the time a receptor is at

the Site.

6.2.3.2 Dermal Contact with Soil and Sediment

Direct physical contact with soil or sediment may result in the dermal absorption of chemicals. Exposure

associated with dermal contact with soil or sediment is estimated in the following manner (USEPA,

December 1989):

(BW)(AT)

F)(ED)ABS)(CF)(E)(SA)(AF)((C
=Intake s

where:

Intake = amount of chemical absorbed during contact with soil/sediment

(mg/kg/day)

Cs = concentration of chemical in soil/sediment (mg/kg)

SA = skin surface area available for contact (cm
2
/day)

AF = skin adherence factor (mg/cm
2
)

ABS = absorption factor (dimensionless)

CF = conversion factor (1 x 10
-6

kg/mg)

EF = exposure frequency (days/year)

ED = exposure duration (year)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year

for carcinogens, AT = 70 years x 365 days/year

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with soil were

based on the default assumptions described in standard USEPA guidance and are summarized in

Tables 6-15 and 6-16.

The same exposure frequencies and durations recommended for the evaluation of incidental ingestion of

soil and sediment were used to estimate chemical intakes for dermal contact with soil and sediment. The

soil adherence factors presented are those in Exhibits 3.3 and 3.5 of RAGS Part E. To the extent

possible, chemical-specific dermal absorption factors provided in RAGS Part E were used to evaluate the

COPCs for soil. However, dermal absorption factors are only available for the short list of chemicals in

Exhibit 3-4 of RAGS Part E. In addition, as indicated in RAGS Part E, absorption factors for metals other

than arsenic and cadmium have not been developed due to insufficient data to support default values.

Therefore, ABS was set equal to zero for these chemicals and risks from dermal absorption of metals
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other than arsenic and cadmium from soil were not quantified in this risk assessment. The uncertainty

associated with the omission of these constituents is discussed in the uncertainty analysis. Dermal

absorption values used in this HHRA are presented in Table 6-17.

6.2.3.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

Intakes of both particulates and vapors/gases are calculated using the same equation, as follows

(USEPA, January 2009):

day/hrs24AT

)ED)(EF)(ET)(C(
EC air




where:

EC = exposure concentration (mg/m
3
)

Cair = concentration of chemical in air (mg/m
3
)

ET = exposure time (hours/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

AT = averaging time (hours);

= for non-carcinogens, AT = ED x 365 days/yr

= for carcinogens, AT = 70 yr x 365 days/yr

Some of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive

dusts/volatile emissions from surface and subsurface soil were based on default assumptions described

in standard USEPA guidance and are summarized in Tables 6-15 and 6-16. The same exposure

frequencies and durations used to estimate incidental ingestion of soil intakes were used to estimate

exposure via inhalation of fugitive dust/volatile emissions for surface and subsurface soil.

The concentrations of chemicals in air resulting from emissions from soil are developed following

procedures presented in USEPA Soil Screening Guidance (December 2002). Chemical concentrations in

air were calculated as follows:











VF

1

PEF

1
CC soilair

where:

Cair = chemical concentration in air (mg/m
3
)

Cs = chemical concentration in soil (mg/kg)

PEF = Particulate emission factor (m
3
/kg)

VF = volatilization factor (m
3
/kg)
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No volatile chemicals were retained as COPCs in surface and subsurface soil, therefore the above

equation reduces to:











PEF

1
CC soilair

The particulate emissions factor (PEF) relates the concentration of the chemical in soil to the

concentration of dust particles in air. A PEF value of 1.1 x 10
+10

m3/kg was obtained from USEPA’s Soil

Screening internet site at http://rais.ornl.gov/epa/ssl1.shtml. This is the default value for Hartford,

Connecticut, which is the closest city to the Site listed on the Internet site. Because air emissions

resulting from fugitive dust emissions settings will be different than dust emissions generated during

construction activities, a separate PEF was used for construction activities. The PEF for construction

workers (1.4 x 10
+6

m
3
/kg) was calculated using the equations presented in the supplemental SSL

guidance document (USEPA, December 2002). Sample calculations showing how the PEFs were

calculated are presented in Appendix G.4.

6.2.3.4 Direct/Incidental Ingestion of Groundwater and Incidental Ingestion of Surface Water

Direct ingestion of groundwater is expected to be limited to exposure that would occur under a future

hypothetical residential scenario. Incidental ingestion of groundwater by construction workers may occur

during excavation activities. In addition, hypothetical residents and trespassers may incidentally ingest

surface water while at the Site. Intakes associated with ingestion of groundwater and surface water were

evaluated using the following equation (USEPA, December 1989):

(BW)(AT)

)(EF)(ED))(CF)(IR(C
=Intake Ww

where:

Intake = intake of chemical from groundwater/surface water (mg/kg/day)

Cw = concentration of chemical in groundwater/surface water (mg/L)

CF = conversion factor (0.001 mg/µg)

IRw = ingestion rate for groundwater (L/day)

IRw = surface water ingestion rate (L/day) = (CR)(ET)

CR = contact rate (L/hr)

ET = exposure time (hrs/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

BW = body weight (kg)
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AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr

for carcinogens, AT = 70 yrs x 365 days/yr

USEPA standard default exposure assumptions were used to evaluate residential exposures to

groundwater. The following paragraphs briefly discuss non-default receptor-specific exposure

assumptions for ingestion of groundwater that were used in the HHRA.

There are no USEPA default exposure assumptions for exposures to groundwater by construction

workers. Consequently values were derived based on site-specific information and professional

judgment. It was assumed that the construction worker will be exposed to groundwater 4 hours/day for

30 days a year under the RME scenario, and 2 hours/day for 15 days a year under the CTE scenario. A

shorter exposure frequency is recommended for a construction worker exposed to groundwater than is

recommended for exposure to soil because it is unlikely that a construction worker will have direct contact

with groundwater on a daily basis during a construction project. Construction workers were assumed to

be exposed to surface water 4 hrs/day under the RME scenario and 2 hrs/day under the CTE scenario.

Trespassers and residents were assumed to be exposed to surface water 1 hr/day under the RME

scenario and 0.5 hr/day under the CTE scenario. Incidental ingestion rates of 0.05 liter per hour (L/hr)

and 0.025 L/hr were assumed for construction workers exposed to groundwater and surface water under

the RME and CTE scenarios, respectively (USEPA, September 2011). Ingestion rates of 1 liter per day

(L/day) and 0.7 L/day were assumed for the industrial worker under the RME and CTE scenarios,

respectively (USEPA, March 1991). It was assumed that trespassers, industrial workers, and hypothetical

residents would incidentally ingest 0.01L/hr (USEPA, September 2011) of surface water under the RME

and CTE scenarios.

A summary of the receptor-specific input values used to estimate chemical intakes from ingestion of

groundwater are presented in Tables 6-15 and 6-16.

6.2.3.5 Dermal Contact with Groundwater and Surface Water

The same equation was used to estimate intakes for dermal contact with groundwater and surface water.

Hypothetical residential receptors were assumed to use groundwater for domestic purposes

(e.g., bathing, showering, and dish washing) that can result in dermal exposure. Construction workers

could contact groundwater or surface water during excavation activities. Also future industrial workers

could have contact with groundwater if groundwater was used as a potable water supply at the Site.

Trespassers and hypothetical residents may have dermal contact with surface water while wading in the

stream at Site. The following equation was used to assess exposures resulting from dermal contact with

groundwater and surface water (USEPA, July 2004):
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)AT)(BW(

)SA)(EF)(ED)(EV)(DA(
DAD event

where:

DAD = dermally absorbed dose of chemical from water (mg/kg/day)

DAevent = dermally absorbed dose per event (mg/cm
2
-event)

EV = event frequency (events/day)

ED = exposure duration (yr)

EF = exposure frequency (days/yr)

SA = skin surface area available for contact (cm
2
)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr

for carcinogens, AT = 70 yrs x 365 days/yr

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with

groundwater were based on default assumptions described in standard USEPA guidance and are

summarized in Tables 6-15 and 6-16.

Dermal intakes for residents exposed to groundwater assumed total body exposure on a daily basis. It is

assumed industrial workers only wash their hands and do not bath or shower while at work. A value of

904 cm (assume hands are exposed) was used for the skin area available for contact with groundwater

by industrial workers. For construction workers exposed to groundwater and surface water, and

trespassers and residents exposed to surface water, the exposed surface area of the body available for

contact was based on assumed activities and was similar to the assumptions outlined for dermal contact

with soil and sediment.

The absorbed dose per event (DAevent) was estimated using a non-steady-state approach for organic

compounds and a traditional steady-state approach for inorganics. For organics, the following equations

apply:
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where:

tevent = duration of event (hour/event)

t* = time to reach steady-state conditions (hour)

Kp = permeability coefficient from water through skin (cm/hour)

FA = chemical-specific fraction absorbed (dimensionless)

Cw = concentration of chemical in water (mg/L)

 = lag time (hour)

 = Pi (dimensionless; equal to 3.1416)

CF = conversion factor (0.001 L/cm
3
)

B = Dimensionless ratio of the permeability of the stratum corneum relative to

the permeability across the viable epidermis (dimensionless)

Values for the chemical-specific parameters (t*, Kp, FA, , and B) were obtained from the current dermal

guidance (USEPA, July 2004, Exhibit B-3) and are presented in Table 6-17. If published values were not

available for a particular compound, they were calculated using equations provided in the USEPA dermal

guidance. While the dermal guidance provides chemical specific values for PAHs the guidance also

recommends that dermal absorption of PAHs in groundwater/surface water not be evaluated

quantitatively in a HHRA because such evaluations are outside of the effective predictive domain of the

model. Therefore, no chemical-specific parameters are included in Table 6-17 for PAHs and dermal

exposures to PAHs in water were not evaluated in this HHRA.

The following steady-state equation was used to estimate DAevent for inorganics:

DAevent = (Kp)(CW)(tevent)

The dermal permeability coefficient (Kp) values recommended in the USEPA dermal guidance (USEPA,

July 2004) were used to calculate DAevent for inorganic COPCs.

6.2.3.6 Inhalation of Volatiles in Groundwater

No VOCs were retained as COPCs in groundwater. Consequently, inhalation of volatiles in groundwater

is an incomplete exposure pathway and was not evaluated in this HHRA.

6.2.3.7 Exposure to Lead

The equations and methodology presented in the previous section cannot be used to evaluate exposure

to lead because of the absence of published dose-response parameters. Exposure to lead was assessed

using the following models:
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 The latest version of USEPA's IEUBK Model for lead, (2007, 2009). This model is typically used to

evaluate lead exposure assuming a residential land use scenario.

 The EPA’s TRW Model for Lead (2003, 2009). This model is typically used to evaluate lead exposure

assuming a non-residential land use scenario.

The IEUBK Model for lead is designed to estimate blood levels of lead in children (under 7 years of age)

based on either default or site-specific input values for air, drinking water, diet, dust, and soil exposure.

Studies indicate that infants and young children are extremely susceptible to adverse effects from

exposure to lead. Considerable behavioral and developmental impairments have been noted in children

with elevated blood-lead levels. Blood-lead levels greater than 10 µg/dL are considered to be a "concern"

by the Centers for Disease Control and Prevention.

For the Site, the IEUBK Model for lead was used to address exposure to lead in children when detected

groundwater concentrations exceeded the 15 µg/L federal Action Level promulgated under the Safe

Drinking Water Act and when detected soil or sediment concentrations exceeded the EPA Office of Solid

Waste and Emergency Response (OSWER) soil screening level of 400 mg/kg for residential land use

(USEPA, 1994). Average chemical concentrations, as well as default parameters for some input

parameters, were used in the evaluation. Estimated blood-lead levels and probability density histograms

supporting this analysis are presented in Appendix G.5.

Non-residential adult exposure to lead in soil was evaluated using USEPA’s TRW for Model for lead

(USEPA, 2003, 2009). In this model, adult exposure to lead in soil is addressed by an evaluation of the

relationship between the site soil lead concentration and the blood-lead concentration in the developing

fetuses of adult women. The adult lead model generates a spreadsheet for each exposure scenario

evaluated (e.g., industrial). The output of the spreadsheet is the probability that the blood-lead

concentrations in the fetuses exceed 10 µg/L.

6.2.3.8 Assessing Cancer Risks from Early Life Exposures

USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, March 2005) recommends making adjustments to the toxicity of carcinogenic chemicals that act

via the mutagenic mode of action when evaluating early-life exposures. The guidance recommends using

age-dependent adjustment factors (ADAFs) combined with age-specific exposure estimates when

assessing cancer risks. In the absence of chemical-specific data, the supplement guidance recommends

the following default adjustments, which reflect the fact that cancer risks are generally higher from early-

life exposures than from similar exposures later in life:
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 For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth until a

child’s second birthday), a 10-fold adjustment.

 For exposures between 2 and 16 years of age (i.e., spanning a 14-year time interval from a child’s

second birthday until their sixteenth birthday), a three-fold adjustment.

 For exposures after turning 16 years of age, no adjustment.

The adjustments were applied using the same method as that used by ORNL in the development of

RSLs. Children were evaluated as two age groups, ages 0 to 2 years and ages 2 to 6 years, and adults

were evaluated as two age groups, ages 6 to 16, and ages greater than 16 years old. Using this

approach, the intakes for trespassers and hypothetical residents were calculated as follows:

IntakeChild = Intake(ages 0 – 2 years) x 10 + Intake(ages 2 – 6 years) x 3

IntakeAdult = Intake(ages 6 – 16 years) x 3 + Intake(ages > 16 years)

The above approach was used only for those chemicals that are identified as mutagenic in the ORNL

screening table (e.g., carcinogenic PAHs, hexavalent chromium). Sample calculations showing how this

approach was applied are included in Appendix G.4.

6.2.3.9 Summary of Exposure Parameters

A summary of exposure input parameters for all exposure pathways is presented in Tables 6-15 and 6-16

for the identified potential receptor groups at the Site. In general, standard default parameters

(e.g., USEPA, December 1989, March 1991, July 1997, and July 2004;), which combine mid-range and

upper-end exposure factors, were used to assess RME conditions in this HHRA. CTE conditions were

assessed primarily by the use of mid-range exposure factors presented in current risk assessment

guidance (USEPA, December 1989 and May 1993).

6.3 TOXICITY ASSESSMENT

The toxicity assessment weighs the evidence regarding the potential for exposure to chemicals to

produce adverse effects in exposed receptors and, when possible, the assessment estimates the

relationship between the exposure to a chemical and the increased likelihood and/or severity of adverse

effects. Quantitative estimates of the relationship between the magnitude and type of exposures and the

severity or probability of human health effects are defined for the identified constituents of concern.

Quantitative toxicity values determined during this component of the risk assessment are integrated with
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exposure assessment outputs to characterize the potential occurrence of adverse health effects for each

receptor group.

The reference dose (RfD) is the toxicity value used to evaluate noncarcinogenic health effects for

ingestion and dermal exposures. The reference concentration (RfC) is used to evaluate noncarcinogenic

health effects for inhalation exposures. The RfD and RfC estimate a daily exposure level for a human

population that is unlikely to pose an appreciable risk during a portion or for all of a human lifetime. It is

based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.

Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal

exposures, and using inhalation unit risks (IUR) for inhalation exposure that are plausible upper-bound

estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.

These are typically based on dose-response data from human and/or animal studies.

6.3.1 Toxicity Criteria for Oral and Inhalation Exposures

Oral RfDs and CSFs and inhalation RfCs and IURs used in this HHRA were obtained from the following

primary USEPA literature sources (December 2003):

 Tier 1 - Integrated Risk Information System (IRIS).

 Tier 2 - USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by

USEPA’s Superfund program.

 Tier 3 - Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and Disease Registry

(ATSDR) values, and the Annual Health Effects Assessment Summary Tables (HEAST) (USEPA,

July 1997).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS online database is

the preferred source of toxicity values. This database is continuously updated, and the presented values

have been verified by USEPA. The toxicity criteria for the constituents selected as COPCs are presented

in Tables 6-18 through 6-21.
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6.3.2 Toxicity Criteria for Dermal Exposure

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed)

doses. Therefore, these values are considered inappropriate for estimating risks associated with dermal

exposures. Oral dose response parameters based on administered doses must be adjusted to absorbed

doses before they can be compared to estimated dermal exposure intakes.

When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the

administered dose, and therefore no toxicity adjustment is necessary. Conversely, when the

gastrointestinal absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the

administered dose; thus, toxicity factors based on absorbed dose should be adjusted to account for the

difference in the absorbed dose relative to the administered dose. USEPA (July 2004) recommends a

50 percent absorption cut-off to reflect the intrinsic variability in analyzing absorption studies. Therefore,

the adjustment from administered to absorbed dose was only performed when the chemical specific

gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to

absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in

numerous sources of guidance (e.g., USEPA 2004 [the primary reference], IRIS, ATSDR toxicological

profiles, etc.), using the following equations:

RfDdermal = (RfDoral) (ABSGI)

CSFdermal = (CSForal) / (ABSGI)

where:

ABSGI = absorption efficiency in the gastrointestinal tract

RfDdermal = RfD for the dermal route of exposure

RfDoral = RfD for the oral route of exposure

CSFdermal = CSF for the dermal route of exposure

CSForal = CSF of the oral route of exposure

As noted above, the preceding adjustment of the oral toxicity criteria (e.g., RfDs, CSFs) was necessary to

allow quantitative evaluation of the dermal route of exposure in the baseline risk assessment. An

explanation of this procedure and the need for this procedure are presented in Appendix A of USEPA

RAGS Part A.

6.3.3 Toxicity of Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the

hexavalent state. There is no evidence to support the conclusion that hexavalent chromium is present at
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the site, therefore speciation analyses were not completed for samples collected at the Site. However,

risks associated with this chemical were assessed by conservatively assuming that 100 percent of the

reported total chromium result is attributable to hexavalent chromium, rather than trivalent chromium.

6.3.4 Toxicity of PCBs

The HHRA of PCBs was conducted per the following USEPA guidance document: PCBs: Cancer Dose-

Response Assessment and Application to Environmental Mixtures (USEPA, September 1996).

This guidance presents a tiered approach to the risk assessment of PCBs. A range of CSFs for PCBs is

presented for use in HHRA according to criteria that consider the environmental media investigated, type

of exposure, and anticipated persistence, bioaccumulation potential, and toxicity of the PCB

homologues/congeners detected in the samples.

6.3.5 Toxicity Criteria for the Carcinogenic Effect of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The

most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human

carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate

CSFs for other potentially carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the

toxicity equivalent factors (TEFs) that relate the potency of the other potentially carcinogenic PAHs to the

potency of benzo(a)pyrene, as presented in current USEPA guidance (USEPA, July 1993). The

equivalent oral CSF for a carcinogenic PAH other than benzo(a)pyrene is derived by multiplying the CSF

for benzo(a)pyrene by TEF recommended for that PAH. TEFs for the individual carcinogenic PAHs are

as follows:

Compound TEF

Benzo(a)anthracene 0.1

Benzo(a)pyrene 1

Benzo(b)fluoranthene 0.1

Benzo(k)fluoranthene 0.01

Chrysene 0.001

Dibenzo(a,h)anthracene 1

Indeno(1,2,3-cd)pyrene 0.1
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6.3.6 Mutagenic Chemicals

USEPA’s Guidelines for Carcinogen Risk Assessment (March 2005) and Supplemental Guidance of

Assessing Susceptibility from Early-Life Exposure to Carcinogens (March 2005) specify the use of ADAFs

for carcinogens that act via a mutagenic mode of action. Carcinogenic PAHs and hexavalent chromium

are included in the group of chemicals that have been determined to act via the mutagenic mode of

action. No chemical-specific ADAFs have been derived for carcinogenic PAHs and hexavalent chromium;

therefore, the following default ADAFs were used: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no

adjustment) for ages 16 to 70. The ADAFs were used in evaluating exposures to carcinogenic PAHs and

hexavalent chromium for trespassers and hypothetical residents using the approach presented in

Section 6.2.3.8.

6.4 RISK CHARACTERIZATION

This section provides a characterization of human health risks associated with potential exposures to

COPCs at the Site. Potential risks (non-carcinogenic and carcinogenic) for human receptors resulting

from exposures outlined in the exposure assessment were quantitatively determined and are discussed in

this section. Sections 6.4.1 and 6.4.2 outline the methods used to quantitatively estimate the type and

magnitude of potential risks for human receptors. Summaries of the risk characterization for the Site are

provided in Section 6.4.3.

6.4.1 Quantitative Analysis of Chemicals

Quantitative estimates of risk for chemicals were calculated according to risk assessment methods

outlined in USEPA guidance (USEPA, December 1989). Lifetime cancer risks are expressed in the form

of dimensionless probabilities, referred to as ILCRs, based on CSFs and IURs. Non-carcinogenic risk

estimates are presented in the form of HQs that are determined through a comparison of intakes with

published RfDs and RfCs.

ILCR estimates for ingestion and dermal exposures were generated for each COPC using estimated

exposure intakes and published CSFs, as follows:

ILCR = (Estimated Exposure Intake)(CSF)

ILCRs estimates for inhalation exposures were generated for each COPC using estimated exposure

concentrations and published IURs, as follows:

ILCR = (IUR)(Exposure Concentration)(1000 g/mg)
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An ILCR of 1 x 10
-6

indicates that the exposed receptor has an one-in-one-million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million people.

Non-carcinogenic risks were assessed using the concept of HQs and HIs. The HQ for a COPC is the

ratio of the estimated intake to the RfD and is calculated for ingestion and dermal exposures as follows:

HQ = (Estimated Exposure Intake)/(RfD)

For inhalation exposures, HQ is calculated as follows:

HQ = (Exposure Concentration)/(RfC)

An HI was generated by summing the individual HQs for all COPCs. The HI is not a mathematical

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator

of the possibility of the occurrence of noncarcinogenic (threshold) effects.

6.4.2 Interpretation of Risk Assessment Results

To interpret the quantitative risk estimates and to aid risk managers in determining the need for

remediation, quantitative risk estimates were compared to typical USEPA risk benchmarks. Calculated

ILCRs were interpreted using USEPA's target cancer risk range (1x10
-4

to 1x10
-6

). HIs were evaluated

against a benchmark value of 1.

USEPA defines the range of 1x10
-4

to 1x10
-6

as the ILCR target range for hazardous waste facilities

addressed under the CERCLA and the Resource Conservation Recovery Act (RCRA). Individual or

cumulative ILCRs greater than 1 x 10
-4

are generally considered “unacceptable” by USEPA. Risk

management decisions are necessary when the ILCR is within 1x10
-4

to 1x10
-6

. USEPA typically does

not require remediation when the cumulative ILCR is less than 1x10
-6

.

A HI exceeding unity (1.0) indicates that there may be non-carcinogenic health risks associated with

exposure. If a HI exceeds unity, target organ effects associated with exposure to COPCs are considered.

Only those HQs for chemicals that affect the same target organ(s) or exhibit similar critical effect(s) are

regarded as truly additive. Consequently, it may be possible for the cumulative HI to exceed 1.0, but no

adverse health effects are anticipated if the COPCs do not affect the same target organ or exhibit the

same critical effect (i.e., target-organ/critical effect-specific HIs do not exceed 1).
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6.4.3 Results of the Risk Characterization

This section contains a summary of the results of the risk characterization for the Site. Quantitative risk

estimates for potential human receptors were developed for those chemicals identified as COPCs. The

methodology used to calculate the risks presented in this section was discussed in Sections 6.2 and 6.3.

Potential risks from direct contact exposures to soil, groundwater, surface water, and sediment are

discussed in Sections 6.4.3.1 and 6.4.3.2. The effects of background concentrations on the potential

risks associated are discussed in Section 6.4.3.4. Uncertainties associated with the risk estimates are

discussed in Section 6.5.

Potential cancer risks and hazard indices were calculated for current/future child and adult trespassers,

current/future construction workers, current/future industrial workers, and hypothetical future child and

adult residents under the RME and CTE scenarios and are summarized in Tables 6-22 and 6-23 and

Figures 6-2 through 6-9. Chemicals retained as COCs are summarized in Table 6-24. Sample

calculations are presented in Appendix G.4, and the results of the risk assessment in RAGS Part D

format are included in Appendix G.2.

6.4.3.1 Non-Carcinogenic Risks

Reasonable Maximum Exposures

Table 6-22 and Figures 6-2 and 6-3 present the HIs for the RME scenario at the Site. Cumulative HIs for

child and adult trespassers were less than unity (1). The cumulative HI for construction workers

exceeded unity although the all the media-specific HIs were less than unity. The cumulative HIs for

industrial workers, hypothetical child residents, and hypothetical adult residents exceeded unity.

Media-specific HIs for industrial workers exposed to surface soil, subsurface soil, surface water, and

sediment were less than unity. The HI for industrial workers exposed to groundwater was 5. Manganese

(HQ = 3) was the major contributor to the HI for the industrial worker.

The HI for hypothetical child residents exposed to surface soil was 2, although as shown below the HIs

for the individual target organs were all less than 1.

Hypothetical Child Residents

Target Organ Hazard Quotient

Blood 0.3

Central Nervous System 0.5

Gastrointestinal System 0.6

Kidney 0.0001
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Hypothetical Child Residents

Target Organ Hazard Quotient

Respiratory System 0.0002

Skin 0.2

Thyroid 0.5

Media-specific HIs for hypothetical child residents exposed to subsurface soil, surface water, and

sediment were less than unity. The HI for hypothetical child residents exposed to groundwater was 37.

Manganese (HQ = 24), cobalt (HQ = 3), and iron (HQ = 8) were the major contributors to the HI for

hypothetical child residents.

Media-specific HIs for hypothetical adult residents exposed to surface soil, subsurface soil, surface water,

and sediment were less than unity. The HI for hypothetical adult residents exposed to groundwater was

15. Manganese (HQ = 10) and iron (HQ = 3) were the major contributors to the HI for hypothetical adult

residents.

Central Tendency Exposures

Table 6-23 and Figures 6-4 and 6-5 present the HIs for the CTE scenario at the Site. Cumulative HIs for

construction workers and child and adult trespassers were less than unity (1). Cumulative HIs for

industrial workers, hypothetical child residents, and hypothetical adult residents exceeded unity.

Media-specific HIs for industrial workers exposed to surface soil, subsurface soil, surface water, and

sediment were less than unity. The HI for industrial workers exposed to groundwater was 3. Manganese

(HQ = 2) was the major contributor to the HI for the industrial worker.

Media-specific HIs for hypothetical child and adult residents exposed to subsurface soil, surface water,

and sediment were less than unity. The HIs for hypothetical child residents (HI = 26) and hypothetical

adult residents (HI = 10) exposed to groundwater exceeded unity. Manganese (HQ = 17), cobalt (HQ =

2), and iron (HQ = 6) were the major contributors to the HI for hypothetical child residents. Manganese

(HQ = 7) and iron (HQ = 2) were the major contributors to the HI for hypothetical adult residents.

6.4.3.2 Carcinogenic Risks

Reasonable Maximum Exposures

Table 6-22 and Figures 6-6 and 6-7 present the ILCRs for the RME scenario at the Site. Cumulative

ILCRs for construction workers, child trespassers, adult trespasser, and lifelong trespassers were within

the USEPA’s target risk range of 10
-4

to 10
-6

. The cumulative ILCRs for hypothetical adult residents were
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equal to the upper bound of USEPA’s target risk range. The cumulative ILCRs of 1x10
-4

for hypothetical

child residents and hypothetical adult residents were equal to the upper bound of USEPA’s target risk

range. The ILCR of 2x10
-4

for hypothetical lifelong residents exposed to groundwater exceeds USEPA’s

target risk range. Arsenic and chromium were the major contributors to the ILCRs for groundwater.

Central Tendency Exposures

Table 6-23 and Figures 6-8 and 6-9 presents the ILCRs for the CTE scenario at the Site. Cumulative

ILCRs for all receptors were within USEPA’s target risk range.

6.4.3.3 Lead Risks

Lead was identified as a COPC in surface soil, subsurface soil, and sediment at the Site. The maximum

detected concentration in surface soil (630 mg/kg) exceeded the RIDEM residential DEC of 150 mg/kg

and OSWER soil screening level of 400 mg/kg for residential land use. The maximum detected

concentration in subsurface soil (160 J mg/kg) and sediment (160 J mg/kg) slightly exceeded the RIDEM

residential DEC of 150 mg/kg but were less than the OSWER soil screening level of 400 mg/kg for

residential land use.

Hypothetical residential exposures to lead in surface soil and subsurface soil were evaluated using EPA's

IEUBK lead model (2007). Exposures to lead in surface soil and subsurface soil by construction workers

and industrial workers were evaluated using a slope-factor approach developed by the EPA TRW (2003,

2009).

Hypothetical future residential exposures to lead in surface soil and subsurface soil were evaluated using

the most recent version of the IEUBK lead model (v1.1 Build 11 ). As recommended in the IEUBK Model

documentation, the average lead concentrations of 90.7 mg/kg in surface soil and 43.2 mg/kg in

subsurface soil were used as the EPCs. Default values were used for the remaining model input

parameters. IEUBK Model outputs are included in Appendix G.5. The results of the lead modeling are as

follows.

Medium

Blood-Lead
Geometric Mean
Concentration

(µg/dL)

Percent of
Receptors
Exceeding

10 µg/dL

Exposed Area

Surface Soil 1.7 0.009

Subsurface Soil 1.6 0.001
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The probabilities (i.e., the percent of children exceeding a 10 µg/dL blood-lead level) presented are

compared to the EPA goal of limiting the childhood risk of exceeding a 10 µg/dL blood-lead concentration

to 5 percent (i.e., the 1994 OSWER Directive). None of the values presented exceed the EPA

benchmark.

Exposures to lead in surface soil and subsurface soil by construction workers and industrial workers were

evaluated using Adult Lead Model (ALM) developed by the EPA TRW for Lead (2003, 2009). The ALM

was not used to evaluate exposures to lead in soil by adult trespassers because the model should not be

used when the exposure duration is less than 90 days; the exposure duration assumed for adult

trespasser users was 12 weeks or 84 days per year. As recommended in the IEUBK Model

documentation, the average lead concentrations of 90.7 mg/kg in surface soil and 43.2 mg/kg in

subsurface soil were used as the EPCs. ILCRs and HIs are calculated for non-lead chemicals using RME

assumptions; however, the ALM guidance recommends the use of CTE assumptions in evaluating adult

exposures to lead in soil (EPA 2003). Therefore, the incidental ingestion rate was assumed to be

100 mg/day for the construction worker and 50 mg/day for industrial workers. The exposure frequency

was assumed to be 130 days per year for the construction worker and 219 days per year for the industrial

worker. Default parameters were used for the remaining model input parameters. Results of the model

runs are included in Appendix G.5. The fetus of a pregnant worker is the ultimate receptor of concern for

the TRW model. The results of the modeling are shown below.

Receptor Medium

Blood-Lead
Geometric Mean
Concentration

(µg/dL)

Percent of
Receptors
Exceeding

10 µg/dL

Exposed Area

Construction Workers Surface Soil 1.3 0.01

Subsurface Soil 1.1 0.005

Industrial Workers Surface Soil 1.1 0.005

Subsurface Soil 1.1 0.003

The results for construction workers and industrial workers do not exceed the EPA goal of no more than

5 percent of children (fetuses of exposed women) exceeding a 10 µg/dL blood-lead level.

The IEUBK Model and ALM cannot be used to evaluate exposures of short duration. Consequently,

exposures to sediment by child and adult trespassers could not be quantitatively evaluated. Because the

potential risks from exposure to lead in soil are not a concern for hypothetical residents under the defined

conditions, they are also not expected to be a concern for trespassers.
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RIDEM does not accept the use of EPA’s ALM and IEUBK models. The RIDEM direct contact criteria for

residential exposures is 150 mg/kg, which is the Rhode Island Department of Health’s’ lead free standard

for soil (RIDH, March 2010). Lead concentrations in two surface soil samples (199 mg/kg -

CCRF-S-TP02-0010 and 630 J mg/kg - CRF-SS-SB08-0001), one subsurface soil sample (160 J mg/kg -

CRF-SO-SB08-0406), and one sediment sample (160 J mg/kg - CCRF-S-SS06-0001) exceeded the

RIDEM lead-free standard for soil.

6.4.3.4 Risk Associated With Naturally Occurring Chemicals.

As discussed in Section 6.1.1.1, chemicals detected at maximum concentrations exceeding COPC

screening levels but within naturally occurring concentrations were not retained as COPCs and were not

evaluated in the risk assessment presented in Sections 6.4.3.1 and 6.4.3.2. Arsenic, chromium, and

vanadium were within naturally occurring levels in surface soil. Aluminum, arsenic, beryllium, chromium,

cobalt, iron, and manganese were within naturally occurring levels in subsurface soil. Aluminum, arsenic,

cobalt, and iron were within naturally occurring levels in sediment. Table 6-25 presents the cancer risks

and hazard indices associated with these metals. RAGS Part D tables for these chemicals are presented

in Appendix G.6. Also included in Table 6-25 is a comparison of the cancer risks and HIs for exposures

to surface soil and subsurface soil based on site-related COPCs.

Media-specific HIs calculated on a target organ basis for all receptors exposed to the metals present at

background concentration were less than unity.

Media-specific ILCRs for all receptors exposed to chemicals present at background concentrations were

less or within the USEPA target cancer risk range.

6.5 UNCERTAINTY ANALYSIS

This section presents a summary of uncertainties inherent in the risk assessment and includes a

discussion of how they may affect the quantitative risk estimates and conclusions of the risk analysis.

The baseline HHRA for the Site was performed in accordance with current USEPA guidance; however,

there are varying degrees of uncertainty associated with the baseline HHRA. The following sections

discuss general uncertainties in risk assessment and uncertainties specific to the risk assessment for the

Site.

Uncertainty in the selection of COPCs was related to the current status of the predictive databases; the

grouping of samples; the numbers, types, and distributions of samples; data quality; and the procedures

used to include or exclude constituents as COPCs. Uncertainty associated with the exposure

assessment included the values used as input variables for a given intake route or scenario, the
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assumptions made to determine EPCs, and the predictions regarding future land use and population

characteristics. Uncertainty in the toxicity assessment included the quality of the existing toxicity data

needed to support dose-response relationships and the weight of evidence used to determine the

carcinogenicity of COPCs. Uncertainty in risk characterization is associated with exposure to multiple

chemicals and the cumulative uncertainty from combining conservative assumptions made in earlier steps

of the risk assessment process.

Whereas there were various sources of random uncertainty and bias, the magnitude of bias and

uncertainty and the direction of bias are influenced by the assumptions made throughout the risk

assessment including selection of COPCs and selection of values for dose-response relationships.

Throughout the entire risk assessment, assumptions that consider safety factors were made so that the

final calculated risks were overestimated.

Generally, risk assessments include two types of uncertainty, measurement and informational uncertainty.

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For

example, this type of uncertainty is associated with analytical data collected for the site. The risk

assessment reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity

and exposure assessments. Often, this gap is significant, such as the absence of information on the

effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical,

or the behavior of a chemical in soil.

After the risk assessment is complete, the results must be reviewed and evaluated to identify the type and

magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration of

uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to

account for uncertainties in the development of exposure assumptions, conservative estimates were

made to ensure that the particular assumptions were protective of sensitive subpopulations or the

maximum exposed individuals. If a number of conservative assumptions are combined in an exposure

model, the resulting calculations can propagate the uncertainties associated with those assumptions,

thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward

overpredicting both carcinogenic and non-carcinogenic risks. Thus, both the results of the risk

assessment and the uncertainties associated with those results must be considered when making risk-

management decisions.

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for

defining "acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less
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than an acceptable risk level (i.e., 10
-6

), the interpretation of no significant risk is typically straightforward.

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level

(i.e., 10
-4

), a conclusion can be difficult unless uncertainty is considered.

6.5.1 Uncertainty in Selection of COPCs

The most significant issues related to uncertainty in COPC selection at the Site are the COPC screening

levels used, the absence of screening levels for a few chemicals detected in site media, and the lack of

background screening. A brief discussion of each of these issues is provided in this section.

COPC Screening Levels

The use of risk-based screening values based on conservative land-use scenarios (i.e., residential land

use for soil and ingestion of tap water for groundwater) corresponding to ILCRs of 10
-6

and HIs of 0.1

ensured that all the significant contributors to risk from the site were evaluated. The elimination of

chemicals present at concentrations that correspond to ILCRs less than 10
-6

and HIs less than 0.1 should

not affect the final conclusions of the risk assessment because those chemicals are not expected to

cause a potential health concern at the detected concentrations.

Chemicals without Established Screening Levels

USEPA RSLs are currently not available for some constituents detected at the Site [e.g., acenaphthylene,

benzo(g,h,i)perylene, phenanthrene, and alpha- and gamma-chlordane]. For COPC screening,

acenaphthene was used as a surrogate for acenaphthylene, pyrene was selected as a surrogate for

benzo(g,h,i)perylene and phenanthrene, and chlordane was selected as a surrogate for alpha- and

gamma-chlordane. Applying toxicity values for one compound to another compound increases the

uncertainty in the risk assessment both in regard to the selection of COPCs and the calculated risks. The

direction of the uncertainty is not known.

In addition there are no USEPA RSLs or RIDEM direct contact criteria available for carbazole and methyl

cyclohexane. Carbazole was detected in 2 of 8 subsurface soil samples and methyl cyclohexane was

detected in 2 of 21 subsurface soil samples. Carbazole was detected in 2 of 6 sediment samples. The

lack of risk-based screening criteria for these chemicals increases the uncertainty in the risk assessment

both in regard to the selection of COPCs and the calculated risks. However, the uncertainty does not

impact the conclusions of this risk assessment since these chemicals were detected infrequently and at

low concentrations.
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Also there are no USEPA SSLs or RIDEM GA leachability criteria available for carbazole and methyl

cyclohexane. These chemicals were not detected in groundwater samples collected at the Site indicating

that carbazole and methyl cyclohexane in soil have not migrated to groundwater. Therefore, given the

absence of detection of these compounds in groundwater, the HHRA conclusions are unlikely to be

affected by the lack of screening levels for these chemicals. Consequently, the absence of screening

criteria does not introduce any significant uncertainty into the risk assessment.

6.5.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs, the

determination of land-use conditions, the selection of receptors and scenarios, and the selection of

exposure parameters. Each of these is discussed below.

Exposure Point Concentrations

Uncertainty is associated with the use of 95-percent UCLs on the mean concentration as EPCs. As a

result of using 95-percent UCLs, the estimations of potential risk for the RME scenario were most likely

overstated because UCLs represent the upper limit that potential receptors would be exposed to over the

entire exposure period.

In cases where there were an insufficient number of samples to calculate an UCL or the UCL was greater

than the maximum detected concentration, the maximum detected concentration was used as the EPC.

For example, the maximum detected concentration of iron was used as the EPC for groundwater at the

Site. The use of maximum detected concentrations as EPCs in groundwater is conservative because the

maximum detected concentrations of the COPCs do not all occur in the same well. Also groundwater is

not a static medium and the concentration at a well will likely change over time. Consequently the use of

the maximum detected concentrations likely overestimates the risks calculated for exposures to iron in

groundwater.

Land Use

The current land-use patterns at NAVSTA Newport are well established, thereby limiting the uncertainty

associated with land-use assumptions. Land use at the Site is currently limited and is expected to be

limited in the future, as long as the NAVSTA Newport remains active (construction workers, industrial

workers, and potential and infrequent trespassers are the only current and likely future receptors). To be

conservative, risks to hypothetical residents were also estimated for the Site.
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Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on

current land use at the site and anticipated future land use. Therefore, the uncertainty associated with

the selection of exposure routes and potential receptors was minimal because they were considered to be

well defined. Although industrial and residential use of groundwater was evaluated as an exposure

scenario at the Site, groundwater is not currently used at the site, nor is it expected to be used in the

future. Therefore, the evaluation of direct exposure to groundwater performed in this baseline HHRA was

included primarily to aid in risk-management decision making.

Exposure Parameters

Each exposure factor selected for use in the risk assessment had some associated uncertainty.

Generally, exposure factors were based on surveys of physiological and lifestyle profiles across the

United States. The attributes and activities studied in these surveys generally had a broad distribution.

To avoid underestimation of exposure, in most cases, USEPA guidelines on the RME receptor were

used, which generally specify the use of the 95
th

percentile value for most parameters. Therefore, the

selected values for the receptors represented an upper bound of the observed or expected habits of the

majority of the population.

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining

factors for calculating exposures and intakes. Many of these parameters were determined from statistical

analyses on human population characteristics. Often, the database used to summarize a particular

exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables

in the RME scenario have low uncertainty.

Uncertainty Associated with Evaluation of the Dermal Exposures to PAHs in Surface Water

PAHs were retained as COPCs in surface water. However, USEPA dermal risk assessment guidance

(2004) recommends that dermal absorption of PAHs in groundwater/surface water not be evaluated

quantitatively in a HHRA because such evaluations are outside of the effective predictive domain of the

model. Therefore dermal exposures to PAHs in surface water were not evaluated in this HHRA.

Consequently risks from dermal exposures to surface water may be underestimated.

6.5.3 Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are discussed in this section.
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Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment was associated with hazard assessment and

dose-response evaluations for the COPCs. The hazard assessment characterized the nature and

strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity was evaluated

as a weight-of-evidence determination using USEPA methods. Positive animal cancer test data may

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal

data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of non-

cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arose from the nature and quality of the animal and human data.

Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure

route; when the magnitude of the response was clearly dose-related; when pharmacokinetic data

indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for

humans and animals; and when the COPC was structurally similar to other chemicals for which the

toxicity is more completely characterized.

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic

assessment and derivation of an RfD for the non-carcinogenic assessment. Uncertainty was introduced

from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate.

Uncertainty also resulted from intraspecies variation. Most toxicity experiments are performed with

animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the

human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or

tolerance to the COPC. Even toxicity data from human occupational exposure reflect a bias because only

those individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those not

unusually sensitive to the chemical are likely to be occupationally exposed. Finally, uncertainty arises

from the quality of the key study from which the quantitative estimate was derived and the database used.

For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the

95-percent upper bound for the slope factor. Another source of uncertainty in carcinogenic assessment is

the method by which data from high doses in animal studies are extrapolated to the dose range expected

for environmentally exposed humans. The linearized multistage model, which is used in nearly all

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of

carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic

carcinogens, have a threshold below which they are non-carcinogenic. Therefore, the use of the

linearized multistage model was conservative for chemicals that exhibited a threshold for carcinogenicity.
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For non-cancer effects, additional uncertainty factors may have been applied in the derivation of the RfD

to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer

effects arose from the use of an effect level in the estimation of an RfD, because this estimation was

predicated on the assumption of a threshold less than which adverse effects were not expected.

Therefore, an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty

arose in estimation of an RfD for chronic exposure from subchronic data. Unless empirical data indicated

that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was

applied to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs was mitigated

by the use of uncertainty and modifying factors that normally ranged between 3 and 10. The resulting

combination of uncertainty and modifying factors may have reached 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty. This was

particularly the case when no gastrointestinal absorption rates were available in the literature or when

only qualitative statements regarding absorption were available.

Uncertainty in the Toxicity Criteria for Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the

hexavalent state. Although there is no evidence to support the conclusion that hexavalent chromium is

present at the Site, risks associated with this chemical were assessed by conservatively assuming that

100 percent of the reported chromium result is attributable to hexavalent chromium. If chromium had

been evaluated as trivalent chromium then ILCRs and HIs for chromium would be within acceptable

levels and chromium would not have been retained as a COC for groundwater.

Use of Chronic Toxicity Values for Construction Workers

Under the guidelines established by the Superfund program, the one year exposure duration assumed for

the construction worker should be evaluated as a subchronic exposure. Risks for noncarcinogenic effects

associated with subchronic exposures should be developed using subchronic toxicity criteria, not chronic

toxicity values. Subchronic toxicity values used in this HHRA were obtained from USEPA’s PPRTV

internet site if available. Also, subchronic ATSDR Minimal Risk Levels (MRLs) were used as subchronic

toxicity values when subchronic PPRTV values were not available. However, subchronic toxicity values

are not as widely available as chronic toxicity values (e.g., subchronic toxicity criteria are not currently

available for aluminum and manganese). Therefore, chronic toxicity values were used when subchronic

toxicity values were not available. This likely resulted in an overestimation of potential noncarcinogenic

risks for the construction worker receptor because subchronic toxicity values may be up to an order of

magnitude higher than chronic toxicity values
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6.5.4 Uncertainty in the Risk Characterization

6.5.4.1 Uncertainty Associated with Summing Risks

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from

exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing non-

cancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Even when chemicals affect the same target

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may

not be an appropriate assumption in all cases. However, the assumption of additivity was considered

because in most cases it represented a conservative estimate of risk.

Risks to any individual may also have been overestimated by summing multiple assumed exposure

pathway risks for any single receptor. Although every effort was made to develop reasonable scenarios,

not all individual receptors may be exposed via all pathways considered.

Finally, the risk characterization did not consider antagonistic or synergistic effects. Little or no

information was available to determine the potential for antagonism or synergism for the COPCs.

Because chemical-specific interactions could not be predicted, the likelihood for risks to be overpredicted

or underpredicted could not be defined, but the methodology used was based on current USEPA

guidance.

6.5.4.2 Uncertainty with Lead Modeling

The lead evaluation presented in Section 6.4.3.3 used an acceptable blood lead level of 10 µg/dL. In May

2012 the Center for Disease Control (CDC) recommended that 5 µg/dL be used as the reference blood

lead level concentration. USEPA is reviewing the CDC recommendation but has not adopted it. The

results of the IEUBK lead modeling using 5 µg/dL as an acceptable blood lead level would be as follows.

Medium

Blood-Lead
Geometric Mean
Concentration

(µg/dL)

Percent of
Receptors
Exceeding

5 µg/dL

Exposed Area

Surface Soil 1.7 1.14

Subsurface Soil 1.6 0.17

And the results of the ALM modeling would be.
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Receptor Medium

Blood-Lead
Geometric Mean
Concentration

(µg/dL)

Percent of
Receptors
Exceeding

5 µg/dL

Exposed Area

Construction Workers Surface Soil 1.3 0.58

Subsurface Soil 1.1 0.33

Industrial Workers Surface Soil 1.1 0.34

Subsurface Soil 1.1 0.24

These results would not exceed a goal of no more than 5 percent of children (fetuses of exposed women)

exceeding a 5 µg/dL blood-lead level. Consequently if the acceptable blood lead level is lowered to

5 µg/dL, risks from exposures to lead in surface soil and subsurface soil would still be within acceptable

levels.

6.6 SUMMARY

The baseline HHRA for the Coddington Cove Rubble Fill Area at the NAVSTA Newport was conducted to

characterize the potential risks to likely human receptors under current and potential future land use.

Potential receptors under current land use are construction workers and child and adult trespassers.

Potential receptors evaluated in the HHRA for future land use are construction workers, industrial

workers, child and adult trespassers, and hypothetical child and adult residents. Although future land use

is likely to be the same as current land use, potential future receptors were evaluated in the baseline

HHRA, primarily for decision-making purposes.

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were

developed for potential human receptors. All receptors were evaluated for exposures to surface soil,

subsurface soil, surface water, and sediment. Construction workers, future industrial workers, and

hypothetical residents were also evaluated for exposures to groundwater. The results of the HHRA are

summarized below. Chemicals retained as COCs are summarized in Table 6-24.

Noncarcinogenic Risks

HIs on a target organ basis for all receptors under the RME scenario exposed to site-related COPCs in

surface soil, subsurface soil, surface water, and sediment were less than or equal to unity (1). HIs for

industrial workers, hypothetical child residents, and hypothetical adult residents exposed to COPCs in

groundwater exceeded unity. Manganese was the major contributor to the HI for industrial workers.

Manganese, cobalt, and iron were the major contributors to the HI for hypothetical child residents.

Manganese and iron were the major contributors to the HI for hypothetical adult residents.
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Carcinogenic Risks

ILCRs for the following receptors/media exceed USEPA risk management benchmarks under the RME

scenario:

Medium ILCR Exceeds USEPA’s Target
Risk Range of 10

-4
to 10

-6

Surface Soil ILCRs within Target Risk Range

Subsurface Soil ILCRs within Target Risk Range

Groundwater Hypothetical Lifelong Residents

Surface Water ILCRs within Target Risk Range

Sediment ILCRs within Target Risk Range

Arsenic and chromium were the major contributors responsible for ILCRs for groundwater exceeding

USEPA’s target risk Range.

Chromium speciation was not performed on the groundwater samples collected at the site. Therefore,

chromium was evaluated as hexavalent chromium in this HHRA. If chromium had been evaluated as

trivalent chromium then ILCRs and HIs for chromium would be within acceptable levels and chromium

would not have been retained as a COC for groundwater.
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7.0 ECOLOGICAL RISK ASSESSMENT

7.1 INTRODUCTION

This ERA was conducted to determine whether adverse ecological impacts are potentially occurring from

exposure to chemicals released to the environment through historical activities at Site 04, CCRFA. The

evaluation is based on data collected during the PA (2004) and the SASE (2010) field events. This ERA

follows guidance presented in the following documents:

 Final Guidelines for Ecological Risk Assessment (U.S. EPA, 1998).

 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting

Ecological Risk Assessments (U.S. EPA, 1997).

 Navy Policy for Conducting Ecological Risk Assessments (Navy, 1999) and the Navy Guidance for

Conducting Ecological Risk Assessments (http://web.ead.anl.gov/ecorisk/index.cfm).

The ERA consists of Steps 1, 2, and 3a of the eight step ERA process. The first two screening steps

comprise the screening-level ecological risk assessment (SERA), and correspond with Tier 1 of the Navy

Policy (Navy, 1999), where conservative exposure estimates are compared to screening-level and

threshold toxicity values. Step 3a is the first step of a baseline ecological risk assessment (BERA) and

consists of refining the conservative assumptions following Steps 1 and 2 to further focus the ERA

process on the chemicals of greatest concern at a site. Step 3a corresponds with the first part of Tier 2 of

the Navy Policy (Navy, 1999). The remaining steps of the ERA process require revision to the Work Plan

and Field Sampling Plan prior to initiation, and are not included in this ERA. See Appendix I for a

flowchart of the ERA Tiered Approach.

7.2 TIER 1, STEP 1: SCREENING-LEVEL PROBLEM FORMULATION AND ECOLOGICAL

EFFECTS EVALUATION

Problem formulation is the first step of an ERA. The problem formulation process enables the risk

assessor to identify the ecological resources to be protected (known as assessment endpoints); the

measurements used to evaluate risks to those resources (known as measures of effects); and the

chemicals, geographic areas, and environmental media relevant to the risk assessment.

http://web.ead.anl.gov/ecorisk/index.cfm
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7.2.1 Environmental Setting

As described in Section 2, Site 04, CCRFA, encompasses an area of approximately 8 acres. The Site

consists of a vegetated former disposal/fill area and a wetland area. The Site is vegetated with grasses,

thorn-scrubs, light, wooded vegetation and wetland plants. The Site is bounded by a topographically

elevated railroad right-of-way to the northwest, Coddington Highway to the southeast, and a housing

development to the southwest. The majority of the Site is enclosed by a chain link fence. The disposal

area is located near the center of the Site. The edges of the disposal area slope downward to the

wetland. Surface water runoff is expected to flow toward the northwest, north, and northeast into the

wetland, except along the northwestern boundary (railroad right-of-way) of the Site where the surface

water runoff is expect to flow southeast toward the wetland. The wetland is bounded to north-

northeastern by a stream which flows from a storm drainage discharge at the northeastern corner of the

Site, flows northeast along the railroad right-of-way and discharges through a culvert to Coddington Cove.

A wetland functions and values assessment was conducted at the site as discussed in Section 2.5. The

wetland covers approximately 3 acres of the 8 acre site. The wetlands are dominated by a dense

monotypic stand of common reed (Phragmites australis), resulting in a very low quality habitat value. The

assessment indicated that the principal functions of the wetland in the CCRFA are floodflow alteration and

sediment/toxicant reduction. Observed evidence of floodflow alternation were signs of variable water

levels associated with flooding. Sediment/toxicant reduction is likely because potential sources of

toxicants (e.g., PAHs associated with road) are upslope of the wetland. Sediment within the wetland may

be trapped by slow moving water and dense vegetation. The source water for the wetland is stormwater

and precipitation. The stream is intermittent and does not provide permanent habitat for fish or shellfish.

Although some aquatic invertebrates likely inhabit the sediment and surface water in the wetland, this

community is likely impaired due to the physical habitat quality. The aquatic invertebrate community likely

does not provide a major function as a food source for upper trophic levels in the wetland since these

aquatic and semi-aquatic receptors are also limited by the poor habitat in the wetland.

7.2.2 Potential Sources of Contamination

Limited information is available regarding historical land use of the Site. As described in Section 1 of this

report, the Site was used for disposal of rubble materials such as concrete, asphalt, metal, slate, wood,

brush, and ash in the late 1970s and early 1980s (Envirodyne, 1983).

7.2.3 Potential Exposure Pathways

As discussed in Section 2, the Site consists of upland and wetland areas, along with a stream that flows

along the northern boundary of the Site (see Figure 1-2). Potential ecological receptors at the Site
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include terrestrial and wetland plants, soil and sediment invertebrates, small fish, reptiles, amphibians,

mammals and birds. Terrestrial plants, soil invertebrates, reptiles, mammals, and birds are exposed to

chemicals in surface soil by direct contact (only pathway for plants) and ingestion of soil and food items

that have accumulated chemicals from the soil. Wetland plants, sediment invertebrates, reptiles,

amphibians, mammals and birds are exposed to chemicals in sediment by direct contact (only pathway

for plants) and ingestion of sediment and food items that have accumulated chemicals from the sediment.

Finally, sediment invertebrates, reptiles, amphibians, mammals, and birds are exposed to chemicals in

surface water by direct contact and ingestion of surface water. Note that some of the same mammals

and birds will be exposed to chemicals in both the surface soil and wetland sediment and surface water.

7.2.4 Assessment Endpoints and Measures of Effects

Assessment endpoints are explicit expressions of the environmental value that is to be protected

(USEPA, 1997). The selection of these endpoints is based on the habitats present, the migration

pathways of chemicals, and the routes that chemicals may take to enter receptors. Measures of effects

are estimates of biological impacts (e.g., mortality, growth, reproduction) that are used to evaluate the

assessment endpoints. The assessment endpoints and measures of effects used to evaluate Site 4 data

are presented in Table 7-1.

For vertebrate receptors, selection of a particular species is required so that intake through eating can be

estimated. The following surrogate species were used for the food chain modeling that was conducted to

evaluate risks to mammals and birds:

 Herbivorous mammal: meadow vole (wetland and upland areas)

 Herbivorous bird: bobwhite quail (wetland and upland areas)

 Insectivorous mammal: short-tailed shrew (wetland and upland areas)

 Insectivorous bird: American robin (upland area)

 Piscivorous/insectivorous bird: Green heron (wetland area)

Appendix I presents the receptor profiles for the above receptors. The following is a brief summary of

why the above receptors were selected for food chain modeling.

The meadow vole and short-tailed shrew can inhabit both wetland and upland areas, so they were

selected as representative herbivorous and insectivorous mammals, respectively, for both the wetland

and the upland areas. Although the bobwhite quail is typically found only in upland areas, it is being used

to evaluate potential risks to herbivorous birds in the wetland as a surrogate species for herbivorous birds

that may be present in the area. The robin was selected as the insectivorous bird in the upland area

because robins are likely present in that habitat. Finally, the green heron, which inhabits areas along
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streams and wetland, was selected as the piscivorous/insectivorous bird in the wetland. This is very

conservative because given the small size of the stream, it is not likely that prey items in the stream would

provide a significant amount of food for piscivorous birds

USEPA guidance (USEPA, 1997) states that “it is not practical or possible to directly evaluate risks to all

of the individual components of the ecosystem at a Site. Instead, assessment endpoints focus the risk

assessment on particular components of the ecosystem that could be adversely affected by chemicals

from the Site.” Therefore, this ERA focuses on the endpoints tending to yield the highest risks, which

should account for endpoints that have lower risks.

Large carnivorous birds and mammals were not selected as assessment endpoints because their home

range (hundreds of acres) is much larger than the Site (approximately 8 acres), so they would only

consume a small portion of food from this area. Therefore, risks would be greater to small mammals and

birds that obtain all or most of their food from the Site. Although some limited reptiles (i.e., snakes) may

be present at the Site, they were not selected as assessment endpoints because of the general lack of

toxicity information and the lack of methods to evaluate their exposure to chemicals.

7.2.5 Conceptual Site Model

A CSM in ERA problem formulation is a written description of predicted relationships between ecological

entities and the stressors to which they may be exposed (USEPA, 1998). The CSM consists of two

primary components, predicted relationships among stressor, exposure, and assessment endpoint

response and a diagram that illustrates the relationships (USEPA, 1998). Figure 7-1 is a pictorial

presentation of these relationships. Sources of potential contamination are the concrete, metal, ash, and

other items disposed at the Site (EEI, 1983). The exposure medium is surface soil and sediment. The

Site consists of different habitats such as upland vegetated areas, a wetland, a stream, therefore a variety

of terrestrial and aquatic receptors may be present. Surface water runoff carrying contaminated soil from

the Site or off-site areas may have led to contamination of surface water and sediment. For this ERA,

surface soil was defined as 0 to 1 ft. In the case of test pit samples, to be conservative, composite

samples collected from the entire test pit wall were also considered surface soil. Sediment was also

evaluated from 0 to 1 ft.

Five of the six samples collected in 2004 from the wetland were observed to be saturated and one

sample was described as moist. These samples are classified as sediment in the ERA since they were

collected from areas inundated with water for the majority of the year. Further supporting the sediment

classification, these samples were collected from areas where sediment invertebrates would be more

likely to be present than terrestrial invertebrates.
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7.3 TIER 1, STEP 2: SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK QUOTIENTS

7.3.1 Ecological Effects Evaluation

The ecological effects evaluation is an investigation of the relationship between the exposure to a

chemical and the potential for adverse effects resulting from exposure. In this step, conservative

screening levels for evaluating toxicity to ecological receptors from detected levels of chemicals at the

Site were compiled. The potential for risks to terrestrial plants, invertebrates, birds, and mammals

resulting from direct exposure to chemicals were evaluated by comparing chemical concentrations in the

surface soil to screening levels. The potential for risks to aquatic receptors resulting from direct exposure

to chemicals were evaluated by comparing chemical concentrations in the surface water and sediment to

screening levels. Many sources of screening values are available, therefore the sources of the screening

values were selected using a hierarchy approach which is described below for each media.

For soil, the first sources selected for the screening levels were the U.S. EPA Ecological Soil Screening

Levels (Eco SSLs) (http://www.epa.gov/ecotox/ecossl/). If an Eco SSL was not available for a particular

chemical or receptor, then Region 4 EPA Soil Screening Levels (U.S. EPA, 2001), Canadian Soil Quality

Guidelines (SQGs) (Canadian Council and Ministers of Environment [CCME], 1999, 2001), followed by

Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for plants (Efroymson et al., 1997b)

and invertebrates (Efroymson et al., 1997a), and the Dutch Target Values (MHSPE, 2000). Eco SSLs

were used first because they are the most current soil screening levels and are USEPA values. The

Region 4 screening levels were used next because they are an EPA number, but most of them are based

on the ORNL benchmarks and Dutch target values described below. The Region 4 screening levels that

were based on the Dutch target values were used last. The Canadian SQGs were used next because

they are relatively recent and were developed using a similar approach as the USEPA Eco SSLs. The

ORNL benchmarks were used next because they are specific for plants and invertebrates, but may be

overly conservative because many of the values are based on a few studies. Finally, the Dutch target

values were used as a last resort to fill in any data gaps. However, the technical basis for the values is

not readily apparent. The following table summarizes the soil PAL hierarchy:

Heirarchy Project Action Limit Reference Justification

1 U.S. EPA Ecological Soil

Screening Levels (Eco SSLs)

http://www.epa.gov/ecotox/ecossl/ Most current soil screening levels, USEPA

values

2 Region 4 EPA Soil Screening

Levels

U.S. EPA, 2001 USEPA values, but most of them are based

on the ORNL benchmarks and Dutch target

values

3 Canadian Soil Quality Guidelines

(SQGs)

CCME, 1999, 2001 Relatively recent, were developed using a

similar approach as the USEPA Eco SSLs

http://www.epa.gov/ecotox/ecossl/
http://www.epa.gov/ecotox/ecossl/
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Heirarchy Project Action Limit Reference Justification

4 Oak Ridge National Laboratory

(ORNL) Toxicological Benchmarks

for plants and invertebrates

Efroymson et al., 1997b

Efroymson et al., 1997a

Specific for plants and invertebrates, but may

be overly conservative because many of the

values are based on a few studies

5 Dutch Target Values MHSPE, 2000 Last resort, technical basis for the values is

not readily apparent

Sediment sample results were compared to project specific PALs. PALs were finalized in the SAP using

a hierarchy of the following criteria: Consensus-Based Threshold Effect Concentrations (TEC)

(MacDonald, et al., 2000), Ontario Ministry of Environment and Energy (OMOE) Lowest Effect Level

(LEL) (OMOE, 1993), USEPA Ecotox Thresholds (USEPA, 1996) with Sediment Quality benchmarks

(SQBs) used for most chemicals, National Oceanographic and Atmospheric Administration (NOAA)

NOAA Screening Quick Reference Tables (SQUIRT) (Buchman, 2008), and ORNL Secondary Chronic

Values (SCV) (Jones, et al., 1997). The TECs followed by the LELs were used first because they are

commonly accepted screening freshwater levels. The USEPA SQBs were used next because they are

EPA values based on equilibrium partitioning. The NOAA SQUIRT values and the ORNL SCVs were

used next to fill in data gaps. The following table summarized the sediment PAL hierarchy:

Heirarchy

Rank

Project Action Limit Reference Justification

1 Consensus-Based Threshold Effect Concentrations (TEC) MacDonald, et

al., 2000

Commonly accepted

screening freshwater levels

2 Ontario Ministry of Environment and Energy (OMOE) Lowest

Effect Level (LEL)

OMOE, 1993 Commonly accepted

screening freshwater levels

3 USEPA Ecotox Thresholds, Sediment Quality benchmarks

(SQBs)

USEPA, 1996 USEPA values based on

equilibrium partitioning

4 National Oceanographic and Atmospheric Administration

(NOAA) NOAA Screening Quick Reference Tables (SQUIRT)

Buchman, 2008 Used next to fill in data gaps

5 ORNL Secondary Chronic Values (SCV) Jones, et al.,

1997

Used last to fill in data gaps

Surface water sample results were compared to project specific PALs. PALs were selected and finalized

in the SAP using a hierarchy of the following criteria, listed in order of importance: USEPA National

Recommended Water Quality Criteria (NRWQC) (USEPA, 2006), RIDEM Ambient Water Quality Criteria

and Guidelines (RIDEM, amended May 2009), ORNL SCVs (Suter and Tsao, 1996), and NOAA SQUIRT

(Buchman, 2006). The USEPA NRWQC were used first because they were the most current screening

levels, and the RIDEM values were used next because they are promulgated state standards. The ORNL

SCVs were used next because they are common screening levels that are developed for chemicals

where there is not enough toxicity data to develop NRWQC. The NOAA SQUIRT tables were used last

because many of the values are based on lowest observed adverse effects levels. Tables 7-2, 7-3, and

7-4 present the surface soil, sediment, and surface water, screening values and their sources,
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respectively, used in the initial selection of ecological COPCs. The following table summarizes the

surface water PAL hierarchy:

Heirarchy Project Action Limit Reference Justification

1 USEPA National Recommended

Water Quality Criteria (NRWQC)

USEPA, 2006 Most current screening levels

2 RIDEM Ambient Water Quality

Criteria and Guidelines

RIDEM, amended

May 2009

Promulgated state standards

3 ORNL SCVs Suter and Tsao,

1996

Common screening levels developed for chemicals

where there is not enough toxicity data to develop

NRWQC

4 NOAA SQUIRT Buchman, 2006 Used last because many of the values are based on

lowest observed adverse effects levels

The potential for risks to wildlife receptors from exposure to chemicals in surface water, sediment, and

surface soil was determined by estimating the Chronic Daily Intake (CDI) for each receptor and

comparing the CDI to toxicity reference values (TRVs) representing acceptable daily doses in mg/kg-day.

The TRVs were developed from no-observed-adverse-effects-levels (NOAELs) and lowest-observed-

adverse-effects levels (LOAELs) obtained from wildlife studies, when available. The majority of the TRVs

were obtained from the ORNL Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 1996)

and the U.S. EPA (Eco SSL) documents for the individual chemicals (http://www.epa.gov/ecotox/ecossl/)

and were supplemented with other toxicity information when necessary. The chemical-specific Eco-SSL

documents provide NOAELs and LOAELs from many studies, but TRVs were only calculated for NOAELs

in the referenced documents because Eco-SSLs are meant to be conservative screening levels. The

geometric mean of growth and reproduction LOAELs from the chemical-specific Eco-SSL documents

were used as the LOAEL TRVs. Appendix I present the mammal and bird TRVs used in this ERA and

identifies the source of the TRVs.

7.3.2 Exposure Characterization

To determine whether a chemical has the potential to impact an ecological receptor, a chemical

concentration or dose must first be determined. That concentration/dose is then compared to the

ecological effects data described above. The following paragraphs describe the concentrations/doses

used for each set of ecological receptors.

Terrestrial invertebrates and plants are exposed to chemicals in surface soil through direct contact (plants

and invertebrates) and/or ingestion (invertebrates). Aquatic receptors (such as fish and sediment

invertebrates) are exposed to chemicals in surface water and sediment through direct contact and/or

ingestion. The screening values developed for these receptors are in units of chemical concentration in

http://www.epa.gov/ecotox/ecossl/
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each medium (see Tables 7-2 to 7-4). Maximum detected chemical concentrations in Site samples were

used in the screening step to select COPCs (see Section 7.3.4).

The CDIs in mg/kg-day were estimated for terrestrial wildlife (mammals and birds) using exposure dose

equations. Per USEPA request, all chemicals except VOCs that were detected in surface water,

sediment, or surface soil were carried through the food-chain model for the complete exposure pathways

(i.e., uptake into invertebrates and fish and subsequently ingested by wildlife). The only exceptions were

calcium, magnesium, potassium, and sodium and chemicals detected in surface soil at concentrations

less than USEPA Eco-SSLs and CCME screening levels based on risks to mammals or birds. For VOCs,

only incidental ingestion of soil, sediment, or surface water was evaluated; bioaccumulation into food

items was not evaluated for VOCs based on an agreement with USEPA Region I. The following equation

was used to calculate CDIs for terrestrial wildlife from exposure to chemicals in soil, surface water, and

food items (e.g., plants, invertebrates, and fish):

    
BW

H*I*(C)I*CI*C
CDI

wwssff 


where:

CDI = chronic daily intake (mg/kg-day)

Cf = chemical concentration in food (mg/kg) (see discussion below)

Cs = chemical concentration in surface soil or sediment (mg/kg)

Cw = chemical concentration in surface water (mg/L)

If = food ingestion rate (kg/day)

Is= incidental surface soil/sediment ingestion rate (kg/day)

Iw = drinking water rate (L/day)

H = portion of food intake from the contaminated area (unitless)

BW = body weight (kg)

Table 7-5 summarizes the exposure factors used for the food-chain model, and Appendix I presents the

derivation of those parameters. The exposure assumptions (e.g., ingestion rate, body weight) were

obtained primarily from the Wildlife Exposure Factors Handbook (USEPA, 1993) and USEPA Eco-SSL

Guidance Attachment 4-1 (USEPA, 2007), with other sources used as necessary. Food ingestion rates

were presented on a dry weight basis and chemical concentrations in the food items were estimated in

dry weight concentrations. This was done to be consistent with chemical concentrations in soil and

sediment, which are reported on a dry weight basis.
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Chemical concentrations in food items for soil insectivorous and herbivorous receptors were calculated

using soil-to-invertebrate or soil-to-plant bioaccumulation factors (BAFs). The following equation was

used to calculate chemical concentrations in plants or invertebrates when BAFs were used:

where:

Cf = contaminant concentration in food (mg/kg)

Cs = contaminant concentration in surface soil (mg/kg)

BAF = biota-soil bioaccumulation factor (unitless)

Chemical concentrations in food items for piscivorous receptors were calculated using sediment-to-fish

biota-sediment bioaccumulation factors (BSAFs) and sediment-to-invertebrate BSAFs. Contaminant

concentrations in food items for piscivorous birds were calculated as follows:

BSAF*Csdmetals)(forCf 

where:

Cf = Contaminant concentration in food (mg/kg)

Csd = Contaminant concentration in sediment (mg/kg)

BSAF = Biota-sediment bioaccumulation factor (unitless)











%TOC

%L
*BSAF*Csdorganics)(forCf

where:

Cf = Contaminant concentration in food (mg/kg)

Csd = Contaminant concentration in sediment (mg/kg)

BSAF = Biota-sediment bioaccumulation factor (for organics) (unitless)

%L = Percent lipids [14.4% (dry weight)]

%TOC = Percent total organic carbon (TOC) (1% used a default because a Site

value was not available)

A default value of 1.0 was used for the BAF and BSAF when chemical-specific data was not available.

Sources of BAFs and BSAFs are documented in Appendix I.

The food chain model scenarios were calculated using various exposure assumptions to present a range

of potential risks. For selection of chemicals as COPCs, the following conservative exposure

assumptions were used to calculate the CDIs:

BAF*CsCf 
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 Maximum soil concentrations

 90
th

percentile BAFs (or maximum value if a 90
th

percentile value is not available)

 Conservative receptor body weight and ingestion rates

 Receptors spend 100 percent of their time at the Site

The Site is comprised of both wetlands and upland areas; therefore risks to three receptors (the quail,

shrew and vole) were evaluated in both areas. The soil samples were used to evaluate risks to these

receptors in the upland area and the sediment samples were used to evaluate risks to these receptors in

the wetland area. Although a few of the sediment samples were collected within the stream, most were

collected within the vegetated portion of the wetland. The quail, shrew, and vole are expected to be

feeding more often in the vegetated portion of the wetland, therefore the soil bioaccumulation factors are

more appropriate than the sediment bioaccumulation factors. Conversely, because the green heron

would be feeding from the wetter portions of the wetland, including the stream, the fish or sediment

bioaccumulation factors were included in the food chain model for this receptor.

7.3.3 Risk Characterization

An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.

This approach characterizes the potential effects by comparing exposure concentrations with the effects

data. When EEQs exceed 1.0, it is an indication that ecological receptors are potentially at risk, although

additional evaluation or data may be necessary to confirm with greater certainty whether ecological

receptors are actually at risk, especially because most benchmarks are developed using conservative

exposure assumptions and/or studies. An EEQ should not be construed as being probabilistic; rather, it

is a numerical indicator of the extent to which an EPC exceeds or is less than a benchmark.

The EEQs for surface soil receptors were calculated as follows:

SSSL

Css
EEQ 

where:

EEQ = Ecological Effects Quotient (unitless)

Css = Chemical concentration in surface soil (µg/kg or mg/kg)

SSSL = Surface soil screening level (µg/kg or mg/kg)

The EEQs for sediment invertebrates were calculated as follows:
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SdSL

Csd
EEQ 

where:

EEQ = Ecological Effects Quotient (unitless)

Csd = Chemical concentration in sediment (µg/kg or mg/kg)

SdSL = Sediment screening level (µg/kg or mg/kg)

The EEQs for aquatic receptors were calculated as follows:

SwSL

Csw
EEQ

where:

EEQ = Ecological Effects Quotient (unitless)

Csw = Chemical concentration in surface water (µg/L)

SwSL = Surface water screening level (µg/L)

The EEQs for mammals and birds were calculated as follows:

TRV

CDI
EEQ 

where:

EEQ = Ecological effects quotient (unitless)

CDI = Chronic daily intake dose (mg/kg-day)

TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day)

7.3.4 Selection of Chemicals of Potential Concern

The final part of the screening evaluation includes the initial selection of ecological COPCs. Chemicals

not initially selected as COPCs are assumed to pose negligible risk to ecological receptors and are not

evaluated further in the ERA. Chemicals that are initially selected as COPCs were further evaluated in

Step 3a. The initial ecological COPCs were selected using the following procedures:

 Chemicals with maximum concentrations greater than screening levels were selected as COPCs

because they have a potential to cause risk to ecological receptors.
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 Chemicals with EEQs greater than 1.0 based on the conservative food-chain model were selected as

COPCs because they have the potential to cause risks to mammals and birds.

 Chemicals without screening values were selected as COPCs but were only evaluated qualitatively.

 Calcium, magnesium, potassium, and sodium were not selected as COPCs because they are

naturally occurring, essential nutrients that can be tolerated by living systems at high concentrations.

No evidence indicates that these chemicals are related to Site operations, and they are not

considered hazardous chemicals.

Table 7-6 presents the chemicals that were selected as COPCs in surface soil for potential risks to plants

and invertebrates. This table also presents the chemicals that were selected for food chain modeling for

mammals and birds. Tables 7-7 and 7-8 present the chemicals that were selected as COPCs in sediment

and surface water, respectively, for potential risk to sediment invertebrates and aquatic organisms. None

of the sediment screening levels are based on risks to mammals or birds, therefore all chemicals detected

in the sediment except for the essential nutrients discussed above were retained for food chain modeling.

Chemicals in surface water typically only add a small portion of risk in the food chain model, therefore

chemicals in surface water were only included in the food chain model if they were retained for food chain

modeling in soil or sediment.

7.3.5 Risks to Terrestrial Plants and Soil Invertebrates

Terrestrial Plants

Nine inorganics (antimony, arsenic, cobalt, copper, lead, manganese, selenium, vanadium, and zinc), two

pesticides (dieldrin and endrin aldehyde), two PAHs (phenanthrene and pyrene) were selected as COPCs

because they were detected at a maximum concentration that resulted in an EEQ greater than 1.0. Two

inorganics (aluminum and iron), ten PAHs, five VOCs (2-butanone, acetone, carbon disulfide, methyl

acetate, and trichlorofluoromethane), and DRO were selected as COPCs because a screening level was

not available.

Soil Invertebrates

Nine inorganics (arsenic, barium, chromium, copper, iron, manganese, mercury, silver, zinc) and two

pesticides (dieldrin, and endrin aldehyde) were selected as COPCs because they were detected at a

maximum concentration that resulted in an EEQ greater than 1.0. One inorganic (aluminum), DRO, and
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five VOCs (2-butanone, acetone, carbon disulfide, methyl acetate, and trichlorofluoromethane) were

selected as COPCs because a screening level was not available.

7.3.6 Risks to Sediment Invertebrates and Aquatic Organisms

Sediment

Twelve inorganics (arsenic, barium, cadmium, copper, iron, lead, manganese, mercury, nickel, selenium,

vanadium, and zinc), six pesticides/PCBs (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, aroclor-1254, and

dieldrin), total aroclors, total DDT, 15 semi-volatile organics (acenaphthene, anthracene,

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,

bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene), total PAHs, and two volatiles (acetone and carbon

disulfide) were selected as COPCs because they were detected at a maximum concentration that

resulted in an EEQ greater than 1.0. Two inorganics (beryllium and thallium), DRO, three SVOCs

(benzaldehyde, carbazole, and di-n-octyl phthalate), and two VOCs (methyl acetate and methylene

chloride) were selected as COPCs because a screening level was not available.

Surface Water

Five inorganics (aluminum, barium, iron, lead, and manganese), two pesticides (4,4’-DDT and dieldrin),

total DDT, and three PAHs (benzo(a)anthracene, benzo(a)pyrene, and pyrene) were selected as COPCs

because they were detected at a maximum concentration that resulted in an EEQ greater than 1.0.

7.3.7 Risks to Mammals and Birds

Tables 7-9 and 7-10 summarize the results of the conservative inputs food chain modeling for terrestrial

soil and sediment receptors. Appendix I present the calculation worksheets. The following summarizes

the results of the food chain modeling for terrestrial receptors using maximum concentrations and

conservative input parameters:

 Two PAHs (benzo(b)fluoranthene, and pyrene), and 11 inorganics (aluminum, antimony, cadmium,

copper, iron, lead, mercury, selenium, silver, vanadium, zinc) had EEQs greater than 1.0 in the food

chain model for surface soil.

 One pesticide (dieldrin), total Aroclors, total DDT, three SVOCs (benzo(b)fluoranthene,

bis(2-ethylhexyl)phthalate, and fluoranthene), and 14 inorganics (aluminum, antimony, arsenic,

cadmium, copper, iron, lead, manganese, mercury, nickel, selenium, thallium, vanadium, and zinc)

had EEQs greater than 1.0 in the food chain model for surface sediment.
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 Avian TRVs were not available for three inorganics (antimony, beryllium, and thallium), three

pesticides (aldrin, heptachlor epoxide, and methoxychlor), two SVOCs (benzaldeyhyde and butyl

benzyl phthalate), and ten VOCs (1,4-dichlorobenzene, 2-butanone, benzene, carbon disulfide,

chlorobenzene, ethylbenzene, methylene chloride, tetrachloroethene, trichlorofluoromethane, and

toluene).

 Avian and mammalian TRVs were not available for di-n-octyl phthalate, DRO, gasoline range

organics (GRO), 4-methyl-2-pentanone, and methyl acetate.

7.4 TIER 2, STEP 3A: COPC REFINEMENT

The purposes of Step 3a are to re-evaluate the COPCs that were retained from Tier 1 (see Table 7-11)

for further evaluation in a Tier 2 BERA and to identify and eliminate from further consideration those

COPCs that were retained because of the use of very conservative exposure scenarios. Using less

conservative (but more realistic) assumptions, the Tier 1 risk estimates were recalculated and the new

estimates were used to refine the list of COPCs identified by the Tier 1 screening risk assessment (SRA)

in order to focus additional efforts on chemicals that are of primary ecological concern.

For chemicals that are evaluated further in Step 3a, the following factors were evaluated, as appropriate,

to determine if the risks are great enough to warrant additional evaluations. Note that all of these factors

may not be discussed for each chemical and/or receptor group.

 Magnitude of criterion exceedance: Although the magnitude of the risks may not relate directly to the

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item

used in a lines-of-evidence approach to determine the need for further Site evaluation. The greater

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists.

 Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency

typically is of less concern than a chemical detected at higher frequency if toxicity and concentrations

and spatial areas represented by the data are similar. All else being equal, chemicals detected

frequently were given greater consideration than those detected relatively infrequently. In addition,

the spatial distribution of a chemical may be evaluated to determine the area that a sample

represents.

 Contaminant bioavailability: Many contaminants (especially inorganics) are present in the

environment in forms that are typically not bioavailable, and the limited bioavailability was considered

when evaluating the exposures of receptors to Site contaminants. Contaminants with generally less
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bioavailability were considered to be less toxic than the more bioavailable contaminants, all other

factors being equal.

 Additional Benchmarks: Alternative benchmarks were used to further evaluate risks to specific

groups of ecological receptors (e.g., plants and invertebrates). Several of the sediment risk screening

levels (e.g., TECs) that are used to select COPCs are conservative because chemicals detected at

concentrations below these levels are not expected to cause any adverse impacts to the benthic

community. Since the objective of the risk screening is to determine if the chemicals at the site are

causing a risk to ecological receptors, higher effect benchmarks [e.g., probable effects concentrations

(PECs)] are used to further evaluate risks to sediment invertebrates from chemicals that exceeded

conservative screening levels.

 Food Chain Modeling: Exposure via the food chain is a major pathway of concern for chemicals

known to significantly bioaccumulate and/or biomagnify. Thus, potential risk to upper level receptors

was evaluated using food chain models. The conservative exposure doses calculated for terrestrial

wildlife were re-calculated using the following less conservative exposure assumptions and chemical

concentrations:

- Average soil concentrations

- Median or mean BAFs (if available)

- Average receptor body weights and ingestion rates

 Background: Concentrations of chemicals in surface soil were compared to background concentration

data. Appendix H presents the statistical background evaluation. In surface soil, arsenic, barium,

chromium, mercury, and vanadium are considered similar to background, not Site-related based on

the statistical evaluation. In sediment, arsenic, barium, iron, lead, manganese, nickel, vanadium, and

zinc are considered similar to background, not Site-related based on the statistical evaluation. These

chemicals are not further evaluated. Based on comments from USEPA, the evaluation of the

potential for incremental risk above background was considered for each receptor population only

after the site risk to receptors was characterized in preceding steps.

Note that DRO and GRO were selected as COPCs only because they lack ecological screening levels.

However, because the soil and sediment samples were analyzed for PAHs and VOCs, risks from DRO

and GRO are evaluated indirectly by evaluating risks from the individual components of these

contaminant groups. Therefore, risks from DRO and GRO are not discussed below as such, but specific

to the PAH and VOC components.
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Summaries of the Step 3a evaluation for terrestrial plants, soil invertebrates, and sediment invertebrates,

are presented in Tables 7-12 through 7-14. As part of the Step 3a evaluation for terrestrial wildlife,

Tables 7-15 and 7-16 present the results of the food chain models for surface soil and sediment,

respectively, using Step 3a exposure assumptions and chemical concentrations. Summaries of the Step

3a evaluation for terrestrial wildlife are presented in Tables 7-17 through 7-24.

The summaries of the Step 3a evaluation include an additional comparison to background for COPCs

with concentrations statistical greater than background (see Appendix H). Maximum and average site

concentrations were compared to the maximum and average background concentrations to calculate

residual EEQs (site EEQ minus background EEQ). The residual EEQs present an estimate of risk to

ecological receptors after accounting for background chemical concentrations. Chemicals with residual

EEQs less than 1 are eliminated as COPCs and are not further evaluated. A detailed evaluation of the

Step 3a evaluation is discussed in the following sections.

7.4.1 Terrestrial Plants and Soil Invertebrates

Terrestrial Plants

The VOCs selected as COPCs do not have screening values, but most were detected infrequently (4 or

less of 13 samples) with the exception of acetone, a common laboratory contaminant. The maximum

detected concentrations of the VOCs were less than most of the screening levels for the other VOCs.

Therefore, although there is some uncertainty in whether the VOCs without screening levels are

impacting plants, based on their low detection frequency and low concentrations relative to screening

levels for other VOCs, it is not likely that plants are being significantly impacted by VOCs in the soil. For

that reason, VOCs were eliminated as COPCs for plants.

Although COPCs including several PAHs, dieldrin, endrin aldehyde, antimony, arsenic, cobalt, copper,

lead, manganese, selenium, vanadium, and zinc had EEQ values exceeding 1.0 for terrestrial plants (see

Table 7-12), the EEQ for residual risk for all but benzo(a)anthracene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, phenanthrene, endrin aldehyde, copper, selenium, and zinc was less than 1.0,

indicating potential risk to receptor populations are not higher for average exposure scenarios than

background. In addition, several PAHs and two metals (aluminum and iron) do not have screening levels;

therefore EEQs could not be calculated. Maximum concentrations of PAHs were detected at a single

location. Other PAH concentrations were well below the maximum concentration but greater than

available screening levels. The Eco SSLs are not available for plants for several PAHs; however, data

presented on Table 3.1 in the Eco SSL reference document for PAHs shows that PAHs are typically not

toxic to plants except at high soil concentrations with the lowest listed EC50 of 30,000 µg/kg from Mitchell

et al. (1988). All concentrations of PAHs are less than this value. Also, using the CCME screening value



W5211734F 7-17 CTO WE48

(CCME, 2010) for benzo(a)pyrene as a surrogate for PAHs, it does not appear that PAH concentrations in

soil are likely to impact plants because all detected concentrations are significantly less than this

benchmark (20,000 µg/kg). Therefore, PAHs are not expected to impact plants at the site and are

eliminated as COPCs.

One pesticide (endrin aldehyde) was selected as a COPC because its maximum concentration exceeded

its screening value; however, the pesticide was infrequently detected (1 of 13 samples). In addition, the

maximum detected concentration (7.3 µg/kg) is relatively low and is indicative of typical pesticide

application activities. This is supported by the fact that although a statistical comparison to the

background data was not conducted for pesticides, several pesticides were detected in the background

dataset (see Appendix H). Although, endrin aldehyde was not detected in background samples based on

its low concentration in comparison to background concentrations for detected pesticides, it does not

appear to be related to site activities. Finally, the screening level is the Dutch target value and is not

specific for toxicity to plants. Although, toxicity data were not available for endrin aldehyde, its toxicity is

likely to be similar to dieldrin. Toxicity data presented in the Eco SSL reference document for dieldrin

indicates toxicity does not occur until concentrations are much greater than 1,000 µg/kg. Therefore,

endrin aldehyde was eliminated as a COPC for plants.

Aluminum was initially selected as a COPC for plants because a pH value, which the screening level is

based on, was not available. Although soil pH data are not available, it is not likely that aluminum at the

site is present in the highly bioavailable form of soluble salts. In addition, although aluminum

concentrations at the site were statistically greater than the background aluminum concentrations, the

sample with the maximum concentration is bounded within 100 to 200 feet by samples with

concentrations less than background. Therefore, aluminum was eliminated as a COPC for plants.

Copper and zinc were selected as COPCs because their maximum concentrations exceeded screening

levels. Copper and zinc only exceeded their screening levels in 1 to 2 samples of 13 samples. Copper

was not detected in background samples. The maximum concentration of copper and zinc were found in

CRF-SS-SB08-001 and/or CCRF-S-TP02-0010. CRF-SS-SB08-001 is located in the central portion of

the fill area and CCRF-S-TP02-0010 is located in a mowed grass area adjacent to Coddington Highway.

These samples are bounded within approximately 100 feet or less by topography (i.e., the wetland to the

north or the highway to the south) and by samples with concentrations less than screening levels.

Therefore, potential impacts to plants are limited to a small area estimated to be less than 0.1 acres. For

these reasons, copper and zinc were eliminated as COPCs for plants.

Iron was initially selected as a COPC for plants because a pH value, which the screening level is based

on, was not available. Although soil pH data are not available, it is not likely that iron at the site is present
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in a highly bioavailable form. Also, although iron concentrations at the site were statistically greater than

the background iron concentrations, one of the background iron concentrations was greater than all of the

iron concentrations in the site samples. Therefore, potential risks to plants (if any) would be similar to

background risks. For these reasons, iron was eliminated as a COPC for plants.

Concentrations of selenium were greater than the plant Eco SSL (0.52 mg/kg) in 6 of 13 samples. The

samples exceeding the screening level were from test pit samples collected from 0 to 10 feet with the

exception of the sample from CRF-SB03 (0.55 mg/kg), which just slightly exceeded the screening value.

The selenium values from the test pits samples collected in 2004 appear suspect, though, because

selenium concentrations in those samples ranged from 1.2 to 2.8 mg/kg, while the maximum selenium

concentration in the surface and subsurface samples collected in 2010 was 0.55 mg/kg. In addition, the

sample depth is listed as 0 to 10 feet, therefore it is not likely that a significant portion of that sample was

collected in the surficial interval. Terrestrial receptors are not substantially exposed to subsurface soils.

During sample collection, construction debris was observed in several test pits (TP02, TP03, and TP05)

and an ash like substance was observed in TP02 at the 0 to 1 foot interval from which the sample was

collected. The data validation memo indicated that positive results for selenium from 2004 were qualified

as estimated due to interference attributed to high iron concentrations. Based on the distribution of

selenium across the site, there does not appear to be a pattern that would indicate a specific source of

selenium. Comparison of samples indicates lower selenium concentrations from 2010 samples collected

in the vicinity of 2004 sample locations. SB06, which was collected in the vicinity of TP01, contained

0.18 mg/kg in comparison to 2.1 mg/kg. SB05, which was collected in the vicinity of TP02, contained

0.121 mg/kg in comparison to 1.2 mg/kg. SB03 and SB04, which were collected in the vicinity of TP04,

contained 0.55 mg/kg and 0.3 mg/kg, respectively, in comparison to 2 mg/kg. In soil, the phytoavailability

of selenium is several times greater for selenate (Se+6) than for selenite (Se+4), while elemental

selenium is largely unavailable (CCME, 2009). Selenium uptake by plants is influenced by soil properties

such as pH, soil texture, organic matter, and the presence of competitive ions (CCME, 2009). In general,

selenium phytoavailability is reduced with increasing amounts of clay, iron oxide, organic matter in soil,

and decreased pH (CCME, 2009). The various soil characteristics listed above are not known for the site.

However, the site is vegetated indicating that selenium concentrations are not impacting the plants that are

present at the site. For the reasons presented above, the levels of selenium at the site do not warrant

retaining the metal as a COPC for plants and selenium was eliminated as a COPC for plants.

The vegetation growing within the site is dominated by those species that are typical colonizers of

disturbed sites. The presence of invasive plant species reflects the occurrence of non-chemical stressors

such as soil disturbance. Based on the discussion presented above, impacts to plants from chemical

stressors are expected to be minimal; therefore no chemicals are retained as COPCs for risks to plants.
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Soil Invertebrates

VOCs were selected as COPCs because they do not have screening values. Most were detected

infrequently (4 or less of 13 samples) with the exception of acetone, a common laboratory contaminant.

The maximum detected concentrations of the VOCs were less than most of the screening levels for the

other VOCs. Although there is some uncertainty in whether the VOCs without screening levels are

impacting invertebrates, based on their low detection frequency and low concentrations relative to

screening levels available for the other VOCs, it is not likely that invertebrates would be significantly

impacted by VOCs in the soil. For that reason, VOCs were eliminated as COPCs for soil invertebrates.

Although COPCs including dieldrin, endrin aldehyde, arsenic, barium, chromium, copper, iron,

manganese, mercury, silver, and zinc had EEQ values exceeding 1.0 for soil invertebrates (see

Table 7-13), the EEQs for residual risk for all but endrin aldehyde, chromium, iron, and zinc, were less

than 1.0, indicating the potential risks to the receptor population for average exposure scenarios are not

higher than background. Aluminum, another COPC, did not have a screening level; therefore EEQs

could not be calculated. Aluminum was eliminated as a COPC for soil invertebrates for reasons similar to

those presented for plants.

Endrin aldehyde was selected as a COPC because its maximum concentration exceeded the screening

value; however, it was infrequently detected (1 of 13 samples). In addition, the maximum detected

concentration (7.3 µg/kg) is relatively low and indicative of typical pesticide application activities. This is

supported by the fact that although a statistical comparison to the background data was not conducted for

pesticides, several pesticides were detected in the background dataset (see Appendix H). Although,

endrin aldehyde was not detected in background samples, based on its low concentration in comparison

to background concentrations for detected pesticides, it does not appear to be related to site activities.

Therefore, endrin aldehyde was eliminated as a COPC.

Chromium has a residual risk EEQ greater than 1.0; however, chromium site concentrations are

considered similar to background based on the statistical evaluation (see Appendix H). For this reason,

chromium was eliminated as a COPC.

Iron was selected as a COPC because it was detected at a concentration that exceeded the ORNL value

based on invertebrates (200 mg/kg). All samples had iron concentrations that exceeded the screening

value. The distribution of iron across the site does not reveal a pattern that would indicate a site specific

source of iron. Although alternate benchmarks for iron were not available iron is typically not considered

to be bioavailable. Iron concentrations at the site were statistically greater than the background iron

concentrations, although one of the background iron concentrations was greater than all of the iron
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concentrations in the site samples. Therefore, impacts are expected to be minimal, and iron was

eliminated as a COPC for soil invertebrates.

Zinc was selected as a COPC because its maximum concentration exceeded the screening level. Zinc

only exceeded its screening level in 2 of 13 samples. The average zinc concentration is being driven by a

high concentration in one sample. The residual EEQ (2.7) for the average concentration is only slightly

greater than 1. Concentrations of zinc exceeding its screening level were found at two locations:

CRF-SS-SB08-001 and CCRF-S-TP02-0010. CRF-SS-SB08-001 is located in the central portion of the

fill area and CCRF-S-TP02-0010 is located in a mowed grass area adjacent to Coddington Highway.

These samples are bounded within approximately 100 feet or less by topography (i.e., the wetland to the

north or the highway to the south) and by samples with concentrations less than invertebrate screening

levels. Therefore, potential impacts to invertebrates are limited to a small area estimated to be less than

0.1 acre. For this reason, zinc was eliminated as a COPC for soil invertebrates.

7.4.2 Sediment Invertebrates and Aquatic Organisms

7.4.2.1 Sediment

Acetone and carbon disulfide were initially selected as COPCs because the maximum detected

concentrations (1800 µg/kg and 3.9 µg/kg, respectively) exceeded their screening levels (9 µg/kg and

0.85 µg/kg, respectively). All detected concentrations of acetone exceed the screening level, which is

based on the SCV (Jones et al., 1997). However, as noted in Jones et al. (1997), the acetone SCV is

based on equilibrium partitioning and is likely a very conservative value. Acetone is also a common

laboratory contaminant. In addition, acetone is a very volatile chemical and if present in water at the site

it is not expected to partition from water and bind to sediment based on its low soil organic carbon water

partition coefficient (ATSDR, 1994). Carbon disulfide exceeded the screening level in 3 of 13 samples.

Methyl acetate and methylene chloride were selected as COPCs because screening levels were not

available. VOCs are typically not very toxic to invertebrates at low concentrations as indicated by the

relatively high screening levels for several of the VOCs on Table 7-7. This is supported by VOC material

safety data sheets (MSDSs) which indicate that methyl acetate is not expected to be toxic to aquatic life

because the lethal concentration (LC) 50/96-hour values for fish is greater than 100,00 µg/L (SIRI, 2013).

In addition, LC50 values for methyl acetate for fathead minnows in the USEPA EcoTox Database were

greater than 300,000 µg/L (USEPA, 2013) and the secondary chronic value for surface water for

methylene chloride is 2,200 µg/L (Suter and Tsao, 1996). The exposure to the sediment invertebrates is

ultimately to the chemicals in the pore water of the sediment, especially for VOCs, therefore it is unlikely

that the concentrations of methyl acetate or methylene chloride in the sediment samples will impact the

invertebrates. For these reasons, VOCs are not retained as chemicals of ecological concern for sediment

invertebrates and does not warrant further evaluation at this site.
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Benzaldehyde, carbazole, and di-n-octyl phthalate were initially selected as COPCs because screening

levels were not available. In the 2004 PA dataset (analysis was conducted for SVOCs) benzaldehyde

was detected at a maximum concentration of 170 µg/kg with detections in 4 of 6 samples. Carbazole was

detected at a maximum concentration of 190 µg/kg with detections in 2 of 6 samples. Di-n-octyl phthalate

was detected at a maximum concentration of 130 µg/kg with detections in 1 of 6 samples. Carbazole is

structurally similar to PAHs such as fluorene. The relatively low detected concentration of carbazole (half

of the maximum detected fluorene concentration and much lower than the concentrations of the other

PAHs) makes it is unlikely that carbazole would significantly add to the overall risk to sediment

invertebrates. Benzaldehyde toxicity data for sediment invertebrates were not found so this chemical

cannot be further evaluated. In addition, benzaldehyde was detected at a low concentration relative of

the other SVOCs. Di-n-octyl phthalate has a similar molecular structure to di-n-butyl phthalate (which has

a SCV of 11,000 µg/kg [Jones, et al., 1997]) so based on the low detected concentration, di-n-octyl

phthalate is not expected to impact sediment invertebrates. The relatively low concentrations of

carbazole and di-n-octyl phthalate make adverse effects to sediment invertebrates unexpected. Although

risks to benzaldehyde cannot be determined, based on low detected concentrations, benzaldehyde is

eliminated from further risk evaluation.

Although COPCs including PAHs, pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, total DDT),

PCBs (aroclor-1254 and total aroclor), arsenic, barium, cadmium, copper, iron, lead, manganese,

mercury, nickel, selenium, vanadium, zinc had EEQ values exceeding 1.0 for sediment invertebrates (see

Table 7-14), the EEQs for residual risk for all, except acenaphthene, were less than 1.0, indicating

potential risk to receptor population are not higher for average exposure scenarios than background. In

addition, beryllium and thallium do not have screening levels; therefore EEQs could not be calculated.

Acenaphthene was the only PAH with an EEQ for residual risk greater than 1.0 based on the average

exposure scenario. However, the maximum background concentration was greater than all site

concentrations of acenaphthene. In addition, all site concentrations of acenapthene were less than the

higher effects level benchmark (i.e., effects range- medium). Also, elevated PAH concentrations are likely

the result of off-site sources carried to the site through the storm water outfall. Sample locations SS-03

and SS-04 are located in the vicinity of the storm water outfall and would represent historical

accumulations of PAH contaminated sediment. For these reasons, acenaphthene was eliminated as a

COPC.

Beryllium and thallium were initially selected as COPCs because screening levels were not available.

Beryllium was detected in all samples with a maximum detected concentration of 1.5 mg/kg. Thallium

was detected in 6 of 12 samples with a maximum detected concentration of 0.11 mg/kg. Impacts from
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beryllium and thallium cannot be quantified. However, based on the even distribution of beryllium and

thallium across the site, there does not appear to be a pattern that would indicate a specific source of

beryllium and thallium. Therefore, these metals were eliminated as COPCs.

7.4.2.2 Surface Water

4,4’-DDT and total DDT were detected in 3 of 6 samples at concentrations exceeding the NRWQC

screening level of 0.001 µg/L. It should be noted that this screening level is a residue value and is not

reflective of potential risks to aquatic organisms. A comparison to the ORNL Secondary Chronic Value of

0.013 µg/L, which is used to evaluate risks to aquatic organisms, indicated that all of the detected

concentrations of 4,4’DDT and total DDT were less than this value. Therefore, 4,4’-DDT and total DDT

are not likely to impact aquatic organisms and are eliminated as surface water COPCs.

Dieldrin, detected in 3 of 6 samples, slightly exceeded its NRWQC screening value of 0.056 µg/L in one

sample (0.057 µg/L). Therefore, dieldrin is not likely to impact aquatic organisms and is eliminated as a

COPC.

All detected concentrations of benzo(a)anthracene, benzo(a)pyrene, and pyrene exceeded SCV and/or

NOAA screening levels. The final chronic values (FCV) from USEPA (2003), which are intended to be the

concentration of a chemical in water that is protective of the presence of aquatic organisms are 2.27 µg/L,

0.9573 µg/L, and 10.11 µg/L for benzo(a)anthracene, benzo(a)pyrene, and pyrene, respectively. All of

the maximum concentrations are less than their respective FCVs. Therefore, impacts to aquatic

organisms are expected to be minimal and benzo(a)anthracene, benzo(a)pyrene, and pyrene are not

retained as COPCs for aquatic organisms.

Aluminum was initially selected as a COPC because the maximum detected concentration (730 µg/L)

exceeded the NRWQC screening level (87 µg/L). The concentrations detected in the surface soil and

sediment are similar to background concentrations, so aluminum is not expected to be site-related.

Although the screening level for aluminum is based on total concentrations, the fact that aluminum was

not detected in the filtered samples provides another line of evidence that aluminum is not impacting

aquatic organisms because dissolved metals are typically considered to be the bioavailable fraction to

aquatic organisms. Therefore, aluminum is eliminated as a COPC in surface water for risks to aquatic

organisms.

Barium was initially selected as a COPC because the maximum detected total concentration (27 µg/L)

and dissolved concentration (22 µg/L) exceeded the SCV screening level (4 µg/L). The dissolved

concentration was also compared to the screening level even through the screening level is based on

total concentrations, to provide another line of evidence for evaluating impacts to aquatic organisms. It
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should be noted that the SCV screening value was based on the EC16 from only one study using

Daphnia magna reproduction as an endpoint. Concentrations detected in the surface soil are similar to

background concentrations, so barium is not expected to be site-related. Therefore, barium is eliminated

as a COPC in surface water for risks to aquatic organisms.

Iron was initially selected as a COPC because the maximum detected concentration (11,000 µg/L)

exceeded the NRWQC screening level (1,000 µg/L). The concentrations detected in the sediment are

similar to background concentrations, so iron is not expected to be site-related. Although the screening

level for iron is based on total concentrations, the fact that concentrations of dissolved iron (in the filtered

samples) were less than the screening level provides another line of evidence that iron is not impacting

aquatic organisms. Therefore, iron is eliminated as a COPC in surface water for risks to aquatic

organisms.

Lead was initially selected as a COPC because two samples contained concentrations (4.9 µg/L and

3.5 µg/L) exceeding the NRWQC screening level (2.5 µg/L). Concentrations of dissolved lead (in the

filtered samples) were less than the screening level so lead is not expected to be bioavailable to aquatic

organisms. Therefore, lead is eliminated as a COPC in surface water for risks to aquatic organisms.

Concentrations of manganese exceeded the SCV screening level (120 µg/L) in all total and filtered

samples. Although the screening level is conservative, manganese was retained as a COPC for aquatic

organisms because all of the manganese concentrations exceeded the screening level. There is

uncertainty in the manganese screening level because most of the effects concentrations were greater

than 30,000 µg/L in Suter and Tsao (1996). Manganese levels in the groundwater at the site, though,

were elevated (see Figure 4-4), and may be the source of the elevated concentrations in some of the

surface water samples. The maximum concentration of manganese was detected in MW01 which is

upgradient of wetland surface water locations SW01 and SW02, where manganese was highest (see

Figure 3-2 and 4-4). It appears less likely that the manganese concentrations in SW04 through SW07 are

related to site activities because the surface water concentrations were similar in all those samples,

including SW07 which is the furthest upstream location.

7.4.2.3 Summary

Some chemicals were initially selected as COPCs for sediment and surface water because they

exceeded screening values or screening values were not available. No chemicals were retained as

COPCs for sediment and surface water based on the discussion above. In addition, habitat is limited for

sediment invertebrates and aquatic organisms.
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Most of the exceedances occurred in the 0 to 1 ft sediment samples collected in 2004 and in the 0.5 to

1 ft sediment sample collected in 2010 (SD-03). All these samples were collected in the vegetated

portion of the wetland, not in the stream. In fact, SD03 was the only sediment location collected in 2010

where water was not present. Of the six samples collected where water was present, only the

concentrations of manganese and lead in one sample each slightly exceeded their screening level.

Therefore, most of the exceedances were in locations where sediment invertebrates would be limited by

the habitat (e.g. presence of water).

A wetland functions and values assessment conducted at the site (see Section 2.5) indicated the principal

functions of the wetland in the CCRF study area are floodflow alteration and sediment/toxicant reduction.

The wetlands are dominated by a dense monotypic stand of common reed (Phragmites australis),

resulting in a very low quality habitat value. Although some aquatic invertebrates likely inhabit the

sediment and surface water in the wetland, this community is likely impaired due to the physical habitat

quality. The aquatic invertebrate community likely does not provide a major function as a food source for

upper trophic levels in the wetland since these aquatic and semi-aquatic receptors are also limited by the

poor habitat in the wetland.

7.4.3 Mammals and Birds

The EEQs from the terrestrial food chain modeling were greater than 1.0 for several chemicals using

maximum chemical concentrations and conservative exposure assumptions (see Section 7.3.7).

Therefore, as part of the Step 3a refinement, risks for this pathway were recalculated using average

chemical concentrations in surface soil, sediment, and surface water, and less conservative exposure

assumptions (i.e., average ingestion rates, average body weights) (see Table 7-5).

Tables 7-15 and 7-16 summarize the results of the less conservative inputs food chain modeling for the

receptors. Appendix I presents the calculation worksheets. Summaries of the Step 3a evaluation for

terrestrial wildlife are presented in Tables 7-17 through 7-24. A discussion of the risks to mammals and

birds is presented below. Chemicals with NOAEL EEQs less than 1 are eliminated as COPCs and are

not further evaluated.

 Soil herbivorous receptors: The EEQ for aluminum (6.2) for the vole was greater than 1.0 using the

NOAEL as the TRV. The EEQ for iron (1.4) for the quail was greater than 1.0 using the NOAEL as

the TRV. The NOAEL EEQ was only slightly greater than 1.0 for iron and LOAEL EEQs for aluminum

and iron were less than 1.0. The residual NOAEL EEQ for the vole (1.5) was only slightly greater

than 1.0 for aluminum. The residual NOAEL EEQ for the quail was less than 1.0 for iron. The

residual LOAEL EEQs were less than 1.0 for aluminum and iron. For these reasons, impacts to soil



W5211734F 7-25 CTO WE48

herbivorous receptors are expected to be minimal; therefore, aluminum and iron are eliminated as

COPCs. The following table summarizes EEQs discussed above:

Receptor COPC
NOAEL EEQ value > 1

(Table 7-15)

Residual NOAEL EEQ

(Table 7-17 and 7-18)

Residual LOAEL EEQ

(Table 7-17 and 7-18)

Vole Aluminum 6.2 1.5 0.15

Quail Iron 1.4 0.32 0.032

 Soil insectivorous receptors: The EEQs for aluminum (714), antimony (1.9) iron (46), and mercury

(1.1) for the shrew were greater than 1.0 using the NOAEL as the TRV. The EEQs for aluminum

(22), copper (1.6), iron (40), lead (3.3), mercury (9.1) and zinc (1.4) for the robin were greater than

1.0 using the NOAEL as the TRV. The EEQs were only slightly greater than 1.0 for antimony and

mercury for the shrew and copper and zinc for the robin. All LOAEL EEQs, except for aluminum and

iron, were less than 1.0. The EEQs for aluminum for the shrew (71) and robin (2.2) were greater than

1.0 using the LOAEL as the TRV; however, the bioavailability of aluminum is expected to be low

because it is not likely in the form of soluble salts. Also, although aluminum concentrations at the site

were statistically greater than the background aluminum concentrations, the sample with the

maximum concentration is bounded within 100 to 200 feet by samples with concentrations less than

background. The EEQs for iron for the shrew (4.6) and robin (4.0) were greater than 1.0 using the

LOAEL as the TRV; however, iron is typically not considered to be bioavailable. Also, although iron

concentrations at the site were statistically greater than the background iron concentrations, one of

the background iron concentrations was greater than all of the iron concentrations in the site samples.

The EEQs for the other metals were relatively low. The residual LOAEL EEQs were less than 1.0 for

aluminum and iron for the robin and less than 1.0 for aluminum for the shrew. Because of the

surrounding urban habitat and the bounding of the site by a roads and railroad tracks, significant

populations of small mammals or birds are not likely to be present at the site, and impacts to birds

and mammals would be limited to a few individuals. However, because of the reasons presented

above, impacts to even these individuals are expected to be minimal; and therefore, aluminum,

antimony, copper, iron, lead, mercury, and zinc are eliminated as COPCs. The following table

summarizes EEQs discussed above:

Receptor COPC
NOAEL EEQ

(Table 7-15)

LOAEL EEQ

(Table 7-15)

Residual LOAEL EEQ

(Table 7-19 and 7-20)

Shrew Aluminum 714 71 17

Antimony 1.9 0.04

Iron 46 4.6 1.0

Mercury 1.1 0.22
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Receptor COPC
NOAEL EEQ

(Table 7-15)

LOAEL EEQ

(Table 7-15)

Residual LOAEL EEQ

(Table 7-19 and 7-20)

Robin Aluminum 22 2.2 0.5

Copper 1.6 0.18

Iron 40 4.0 0.9

Lead 3.3 0.12

Mercury 9.1 0.91

Zinc 1.4 0.54

 Sediment herbivorous receptors: The EEQs for aluminum (3.7) for the vole and iron (1.2) for the

quail were greater than 1.0 using the NOAEL as the TRV. The NOAEL EEQ was only slightly

greater than 1.0 for iron and LOAEL EEQs for aluminum and iron were less than 1.0. The

residual NOAEL EEQs for aluminum and iron were less than 1.0. For these reasons, impacts to

sediment herbivorous receptors are expected to be minimal; therefore, aluminum and iron are

eliminated as COPCs. The following table summarizes EEQs discussed above:

Receptor
COPC

NOAEL EEQ

(Table 7-16)

LOAEL EEQ

(Table 7-16)

Residual NOAEL EEQ

(Table 7-22 and 7-22)

Vole Aluminum 3.7 0.37 -1.7

Quail Iron 1.2 0.12 -0.40

 Sediment insectivorous receptors: The EEQs for aluminum (420), antimony (1.01), iron (39), and

mercury (1.3) for the shrew were greater than 1.0 using the NOAEL as the TRV. The NOAEL EEQ

was only slightly greater than 1.0 for antimony and mercury and LOAEL EEQs for antimony and

mercury were less than 1.0. The residual NOAEL EEQs for aluminum and iron were less than 1.0.

For these reasons, impacts to sediment insectivorous receptors are expected to be minimal;

therefore, aluminum, antimony, iron, and mercury are eliminated as COPCs. The following table

summarizes EEQs discussed above:

Receptor COPC
NOAEL EEQ

(Table 7-16)

LOAEL EEQ

(Table 7-16)

Residual NOAEL EEQ

(Table 7-23)

Shrew Aluminum 420 42 -199

Antimony 1.01 0.022

Iron 39 3.9 -14

Mercury 1.3 0.26

 Piscivorous receptors: The EEQs for aluminum (12), copper (1.5), iron (32), mercury (2.2), vanadium

(25), and bis(2-ethylhexyl)phthalate (1.3) for the green heron were greater than 1.0 using the NOAEL
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as the TRV. The EEQs were only slightly greater than 1.0 for copper and bis(2-ethylhexyl)phthalate

(1.3) and all LOAEL EEQs, except for aluminum, iron, and vanadium were less than 1.0. Residual

LOAEL EEQs for aluminum and iron were less than 1.0. Because a BSAF was not available for

vanadium a default BAF of 1 was used, which basically equates the tissue concentrations in the prey

items to the sediment concentrations. This is an overly conservative estimate as vanadium is not

considered a bioaccumulative chemical. Also, the food chain model assumes that the receptors

obtain their entire diet from the site. However, since the wetland makes up less than half of the

8 acre site, and the green heron has a home range with a radius of approximately 10 km, it is not

likely that the green heron would only feed at the site 100 percent of the time. For these reasons,

impacts to piscivorous receptors are not likely. The following table summarizes EEQs discussed

above:

Receptor COPC
NOAEL EEQ

(Table 7-16)

LOAEL EEQ

(Table 7-16)

Residual LOAEL EEQ

(Table 7-24)

Green heron Aluminum 12 1.2 -0.60

Copper 1.5 0.18

Iron 32 3.2 -1.2

Mercury 2.2 0.22

Vanadium 25 5.1 2.6

Bis(2-ethylhexyl)phthalate 1.3 0.13

7.5 UNCERTAINTY ANALYSIS

This section presents general uncertainties associated with the ERA.

7.5.1 Uncertainty in Assessment Endpoints and Measures of Effects

Measures of effects were used to evaluate the assessment endpoints selected for this ERA, but the

measures of effects were not the same as the assessment endpoints. Therefore, the measures were

used to predict effects to the assessment endpoints by selecting surrogate species that were evaluated.

For example, mortality of a shrew was used to assess mortality of the small mammal population.

However, predicting mortality to a shrew may either under- or over-protect the small mammal population,

resulting from differences in ingestion rates, toxicity, food preferences, etc., between the different species.

Several endpoints were not quantitatively evaluated in the ERA. For example, risks to amphibians and

reptiles were not quantitatively evaluated because exposure factors have not been established for most

species, and toxicity data are very limited.
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7.5.2 Uncertainty in Exposure Characterization

The contaminant dose to terrestrial wildlife was calculated using an equation that incorporates ingestion

rates, body weights, bioaccumulation factors, and other exposure factors. These exposure factors were

obtained from literature studies or predicted using various equations. Ingestion rates and body weights

vary between species, especially between species inhabiting different habitats.

Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates) depends on

the characteristics of the media such as pH, organic carbon, etc. The bioaccumulation factors that were

used for the ERA came from a variety of literature sources because no site-specific values are available.

There are uncertainties associated with accumulation factors from the literature because they may either

underpredict or overpredict tissue concentrations, depending upon how representative the factors are for

site conditions. There is also uncertainty in the fact that most of the ecological receptors selected for the

food chain model can reside in both the wetland and upland portions of the site. For purposes of the food

chain model, the site analytical data were divided into two groups (soil and sediment). In reality, the

same receptors may be exposed to both media, which could increase or decrease risks. However,

because no risks were found for wildlife in either area, it is not likely that the risks would have changed

using a combined data set.

7.5.3 Uncertainty in Ecological Effects Data

Uncertainty exists in the ecological effects data, including the screening levels and wildlife TRVs. Several

of the screening levels are very conservative, and typically are based on studies where the bioavailability

of the chemical is much greater than it is in the environment. Toxicity data was not available or was

limited for some chemicals.

The NOAELs/LOAELs used for the wildlife endpoints species are based on species other than the

endpoint species (e.g., rats, mice). Uncertainty exists in the application of toxicity data across species

because the contaminant may be more or less toxic to the endpoint species than it was to the test study

species.

Benchmarks for plants are not available for several of the VOCs that were detected in the surface soil

samples from the site. However, based on the high benchmark values for the three detected VOCs that

do have benchmarks (see Table 7-2), and the relatively low VOC concentrations observed with respect to

these benchmarks, the VOCs are not likely to impact plants or invertebrates at the site. In addition,

acetone is commonly associated with laboratory related contaminants. 2-Butanone, carbon disulfide,

methyl acetate are solvents, however, 2-butanone has also been detected in vehicle exhaust.

Trichlorofluormethane is a freon VOC and is not thought to be a contaminant representative of the site.
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Benchmarks were not available for plants for most of the PAHs. However, some toxicity data were

available in the USEPA Eco SSL document for PAHs as well as the Canadian SQG document for PAHs.

Based on a review of this data, it is not likely that PAHs are impacting plants at the site. No toxicity data

for sediment invertebrates were located for benzaldehyde. Based on its low concentration relative to the

other SVOCs detected in the sediment, it is unlikely that benzaldehyde would significantly increase

potential impacts to invertebrates.

There is also considerable uncertainty in the invertebrates screening level of 200 mg/kg for iron. As

described in Efroymson, et al. (1997b), the iron screening level was developed for the protection of soil

microorganisms and was based on nitrogen mineralization by native soil microflora in four soils. Only one

concentration of iron was tested in each soil, which was added to the soil as a salt solution. Iron in a salt

solution will be much more bioavailable than iron found in soil at the site. As presented in Allen, 2002,

metals from freshly salt-spiked soils are much more toxic than equivalent metal concentrations in field-

collected soil. Because 200 mg/kg of iron is much lower than background levels, it is highly unlikely that

soil invertebrates are being impacted at that level. However, because of the lack of alternative screening

levels, risks to soil invertebrates cannot be quantified other than to indicate that generally, iron is not

bioavailable in soil.

7.5.4 Uncertainty in Risk Characterization

Detection limits for some compounds were greater than ecological benchmarks; therefore, EPCs are less

accurate and risk may be underestimated for those compounds.

The potential for adverse risks exists if an EEQ is greater than 1.0 regardless of the magnitude of the

EEQ. Although the relationship between the magnitude of an EEQ and toxicity is not necessarily linear,

the magnitude of an EEQ can be used as a rough approximation of the extent of potential risks, especially

if there is sufficient confidence in the screening level used. Uncertainty exists in how the predicted risks

to a species at the site translate into risk to the population in the area as a whole.

Because subsurface soil samples were not evaluated in the ERA, there is uncertainty in the predicted

risks if ecological receptors are exposed to subsurface soil. Some terrestrial receptors, such as

burrowing mammals or deep-rooted trees, could be exposed to shallow layers of contaminated

subsurface soils. Most terrestrial receptors are not substantially exposed to subsurface soils, so these

pathways were not evaluated in the ERA. Considering exposure to subsurface soil would increase the

uncertainty of the ERA because the resulting exposure concentration to subsurface soil is not known.
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7.6 SUMMARY AND CONCLUSIONS

This ERA evaluated surface soil, sediment, and surface water using analytical data collected for the 2004

PA and the 2010 SASE. Based on the initial screening of the chemical data, several chemicals were

initially selected as COPCs in surface soil, sediment, and surface water because they were detected at

concentrations that exceeded conservative screening levels, had EEQs greater than 1.0 in the

conservative food chain model, or because they did not have screening levels.

These chemicals were then further evaluated to refine the list of COPCs, and to better characterize risks

to ecological receptors. The following presents the results of the ERA.

7.6.1 Terrestrial Plants and Soil Invertebrates

Several chemicals were identified as potentially posing low risk to terrestrial plant and soil invertebrate

receptors. Additional evaluation of these compounds indicates that the residual risk (above measured

local background) is not likely to result in any measurable impact on ecological communities or

populations likely present at this site. Evaluation of the magnitude of the residual risk and consideration

of the low quality of the habitat present at the site supports the conclusion that the potential for significant

impacts on soil receptors is not present, and would not be detected in a full BERA evaluation.

7.6.2 Sediment Invertebrates and Aquatic Organisms

Several chemicals were identified as potentially posing low risk to aquatic organisms and sediment

invertebrates present in the wetland. Additional evaluation of these compounds indicates that the

residual risk (above measured local background) is not likely to result in any measurable impact on

ecological communities or populations likely present at this site. Adverse effects to sediment

invertebrates and aquatic organisms are not expected from exposure to PAHs since all detected

concentrations on the site are less than higher level effects benchmarks and most were only slightly

greater than screening levels. In addition, the maximum and average site concentrations of PAHs in

sediment were generally lower than observed background concentrations and the distribution of and the

source of on-site PAHs suggests that these contaminants are not likely to be site-related. Evaluation of

the magnitude of the residual risk and consideration of the low quality of the habitat present at the site

supports the conclusion that the potential for significant impacts on aquatic receptors in the wetland is not

present, and would not be detected in a full BERA evaluation.

Manganese was retained as a COPC for potential risks to aquatic organisms. However, there is

uncertainty in the manganese screening level because most of the effects concentrations that are
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documented in literature are greater than 30,000 µg/L and site concentrations in surface water were less

than this concentration.

7.6.3 Mammals and Birds

Several chemicals were identified as potentially posing low risk to wildlife receptors populations

potentially present in the study area. Additional evaluation of these compounds indicates that the residual

risk (above measured local background) is not likely to result in any measurable impact to receptor

populations likely present at this site. Evaluation of the magnitude of the residual risk and consideration

of the low quality of the habitat present at the site supports the conclusion that the potential for significant

impacts on wildlife receptors is not present, and would not be detected in a full BERA evaluation.



W5211734F 8-1 CTO WE48

8.0 SUMMARY AND CONCLUSIONS

This section has been prepared to present a summary of the information collected during the SASE at

CCRFA (Site 04). This section also presents the conclusions of the SASE.

The SASE was conducted to determine if contaminants are present at the Site, and if the concentrations

at which they are present pose a potential for risk to human health or the environment that would merit an

RI/FS under CERCLA.

8.1 PHYSICAL PROPERTIES OF THE SITE

The CCRFA is the location of a former disposal/fill area on an approximately 8-acre vacant lot located at

NAVSTA Newport, near the southeastern portion of Coddington Cove, Narragansett Bay (Figure 1-1).

The site is located between Coddington Highway to the southeast and a railroad right-of-way to the

northwest (Figure 1-2).

The site consists of a vegetated former fill area and a wetland area. The Site is bordered by a railroad

right-of-way to the northwest, a Navy storage area to the north, a Navy housing development to the

southwest, and Coddington Cove Highway to the south. It is suspected that the wetland portion of this

area was larger at one time, but was filled as part of the shoreline development during wartime.

The former disposal area is located in the central portion of the Site. At the northern edges of the

disposal area, the Site topography slopes downward into a wetland. This change in elevation is marked

by a ridge which trends southwest-northeast through the central portion of the Site, and then curves

toward the southeast in the area of the Newport-Middletown border. The ridge, which denotes the

approximate perimeter of the onsite disposal area, slopes approximately 8 to 10 feet downward toward

the onsite wetland area. A small stream traverses the northeast portion of the Site through the wetland.

The stream begins at the outfall of a storm drainage pipe that originates on base and eventually

discharges directly into Narragansett Bay after flowing along the northeast border of the Site. The site is

mostly level with the exception of the above-noted embankment.

The site is completely vegetated, with vegetation types ranging from grass to thorn-scrub in the central,

southern, and western sections, to light, wooded vegetation in the northern section. The wetland area is

thickly vegetated with a variety of wetland plant species including common reed (Phragmites australis).

According to the United States Department of Agriculture Soil Survey of Rhode Island, four soil units

occur on the Site: udorthents, urban land complex (UD), urban land (Ur), Newport urban land complex
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(NP), and stissing silt loam (Se). Udorthents, urban land complex soils are mapped from the southwest

corner of the Site along the southern edge to the east corner, urban land soils are mapped in the northern

corner of the Site in the wetland, Newport urban land complex soils are mapped in a small area in the

southern corner of the Site and stissing silt loam is mapped in the center portion of the Site (RIGIS[a],

2009). In addition, Pittstown silt loam (Pm) is also documented to be present in the vicinity of the Site.

Much of the overburden evaluated at the Site consists of artificial fill materials, including brick, asphalt,

plastic, concrete, gravel, roots, and construction debris. The depth of fill material ranges from 8 to 10 feet

bgs. Underlying the fill material is loam, silty sand, and gravel, in varying proportions. The overburden

along the perimeter of the Site was not fill, but typically sandy silt with fine to medium grained sands and

some gravel.

Till was encountered at the Site from 10 to 18 feet bgs and consisted of a dense fine to medium grained

grey sand with platy gravel up to two inches in size.

The underlying bedrock consists of shale or phyllite occurring at depths beginning at approximately 5 to

25 ft bgs. Test pits excavated at the Site did not encounter bedrock. The depth to the water table ranges

from 0 ft bgs in the wetland areas to up to 12 ft bgs in the fill areas (Tetra Tech, 2005). Test pits

excavated as part of the SASE encountered groundwater from 8 to 10 feet bgs.

Groundwater elevations range from approximately 7.1 ft msl in the center of the Site adjacent to the

wetland at MW07 to approximately 10.6 ft msl at the southern corner of the Site at MW02. As expected

from the local topographic gradient, groundwater appears to flow from the southeast to the northwest

toward the onsite wetland. Figure 3-2 presents groundwater contours at the Site calculated with the

groundwater levels that were measured in December 2010. Surface water in the wetland discharges to

the northwest, under the railroad and into Coddington Cove.

8.2 PRESENCE OF CONTAMINANTS

In 2010, elevated concentrations of PAHs and metals were detected in surface soils collected throughout

the Site. Sample SB05 is the location of the maximum level of PAHs in surface soils; this soil boring was

advanced near the center of one of the fill areas. Arsenic and chromium are the two metals that were

detected at elevated levels (above RSLs). When compared to background results reported in the BBS, it

was determined that the onsite levels of these two metals are within the respective ranges of background

concentrations, and are near or below the averages observed in similar background soils. There were no

exceedances of TPH criteria in any surface soil samples.

In subsurface soil samples, as in surface soils, PAHs and metals were found to be the primary

contaminants detected at levels exceeding RSLs. Analytical data from subsurface soil samples indicate
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that PAH concentrations generally decrease with depth. Once depths below approximately 12 feet bgs

were reached, concentrations of PAHs typically decreased to within an order of magnitude of the RSL, or

lower. One PCB, aroclor-1260, was detected at SB05 above the RSL. Pesticides were detected but

below RSLs. Metals were again detected at concentrations similar to those detected in the soils that

were analyzed during the BBS. TPH exceeded criteria in only one sample (SB08) collected from 8 to

10 feet bgs.

Analysis of groundwater samples indicated elevated concentrations of cobalt, iron and manganese.

Although arsenic and chromium were above RSLs in surface soil, these metals were not detected in

groundwater at levels above their respective criteria. This is an indication that arsenic and chromium in

soil, regardless of the source, are not being leached from soil to groundwater. VOCs, SVOCs, pesticides

and PCBs were also not detected above screening levels (MCLs) in groundwater samples.

In sediment samples, elevated concentrations of PAHs (above PALs) were detected in SD03 and SD05,

and elevated concentrations of metals (above PALs) were detected in SD03. The remaining sediment

samples had occasional exceedances of PALs, but did not exhibit any clear contaminant distribution

pattern. SD03 was located within the wetland in an area with no surface water; this sample was the only

sediment sample collected from 6 to 12 inches bgs, rather than from 0 to 6 inches bgs, indicating that

some of these contaminants may be concentrated below the humus layer in the wetland soil.

Surface water sample results indicated the presence of metals, primarily aluminum, barium, iron and

manganese. Although a few SVOCs and one pesticide compound were detected at levels greater than

PALs, they did not exceed by more than four times their PALs, and in many cases, the exceedances were

much lower. One other notable fact is that most of the highest exceedances for PAHs, metals, and

pesticides were reported in the surface water sample that was collected from one location (SW01) in the

southwest corner of the wetland. Concentrations measured in surface water and groundwater indicated

that manganese in the surface water is attributable to groundwater discharge (groundwater

concentrations approximately 10x surface water concentrations, and the greater percentage of

manganese was found in filtered samples vs unfiltered samples).

Collectively, the 2004 and 2010 data indicate that some PAHs and metals are present at elevated levels

in soil and wetland sediment at the Site, possibly in part due to the rubble fill at the Site. The presence of

the wetland as a receiving basin for storm runoff from the streets, parking areas, and to a lesser extent

from the railway, may be contributing to accumulation of contamination in the wetland from these non-

point sources. Also, the reducing environment of the wetland sediment may result in higher

concentrations of less soluble contaminants, as evidenced in SD03.
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8.3 POSSIBILITY OF RISK FROM CONTAMINANTS

The baseline HHRA was conducted for the CCRFA at NAVSTA Newport to characterize the potential

risks to likely human receptors under current and potential future land use. Potential receptors under

current land use are construction workers and child and adult trespassers. Potential receptors evaluated

in for future land use are construction workers, industrial workers, child and adult trespassers, and

hypothetical child and adult residents. Although future land use is likely to be the same as current land

use, potential future receptors were evaluated in the baseline HHRA, primarily for decision-making

purposes.

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were

developed for potential human receptors. All receptors were evaluated for exposures to surface soil,

subsurface soil, surface water, and sediment. Construction workers, future industrial workers, and

hypothetical residents were also evaluated for exposure to groundwater. The results of the HHRA are

summarized below. Chemicals retained as COCs are summarized in Table 6-24.

Noncarcinogenic Risks

On a target organ basis, HIs were less than or equal to unity (1) for all receptors exposed to site-related

COPCs under the RME scenario, for surface soil, subsurface soil, surface water, and sediment. In

groundwater, HIs exceeded unity for industrial workers, hypothetical child residents, and hypothetical

adult residents. Manganese was the major contributor to the HI for industrial workers. Manganese,

cobalt, and iron were the major contributors to the HI for hypothetical child residents. Manganese and

iron were the major contributors to the HI for hypothetical adult residents.

Carcinogenic Risks

Under the RME scenario, ILCRs exceed USEPA risk management benchmarks for the hypothetical

lifelong resident exposed to COPCs in groundwater. Arsenic and chromium were the major contributors

responsible for ILCRs exceeding USEPA’s target risk range for groundwater.

Actual risks to persons using the Site will be tempered by the inactive status of the property, and the

presence of the fence that restricts access. A fence borders the Site on three sides, and an elevated

railroad right-of-way and wetland bound the Site to the northwest. Although it is possible that trespassers

may access the Site, these physical barriers reduce actual utilization of the Site property. Additionally,

surface soil on the Site is covered by a partially maintained meadow (mowed one to two times per year),

consisting of grasses and small shrubs, and very dense, thorny shrubs. Surface water at the Site is

nearly inaccessible to a trespasser due to this thorny shrub layer.
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Ecological Risk Assessment

An ERA was conducted to determine if adverse impacts to ecological receptors are potentially occurring

from exposure to chemicals released to the environment from historical activities conducted at the Site.

The ERA consisted of Steps 1, 2, and 3a, of the eight-step ERA process.

A wetland functions and value assessment was conducted at the Site in October 2011 to characterize the

quality of the wetland. The dominant wetland vegetation is common reed; the wetland fringe supports a

more diverse assemblage of species, including herbaceous, shrub, tree, and vine plant types. The

survey also documented the presence of some trash (e.g., plastic bags, bottles) in or along the stream

channel that may have been washed into the wetland through the storm drain located upstream of the

wetland. A chain link fence cuts across the stream channel in multiple places, and acts as a trap for

vegetative debris and trash.

The functions and value assessment determined that the palustrine emergent, common-reed-dominated

wetland in the CCRFA study area provides the principal functions of floodflow alteration and

sediment/toxicant retention. Secondary functions include recharging or discharging of groundwater,

removing nutrients from surface water runoff (potential), exporting production such as organic plant

material, stabilizing sediments against erosion, and providing habitat for wildlife.

Comparison of surface soil, groundwater, surface water, and sediment data to ecological screening

criteria indicated potential risk to terrestrial and aquatic organisms in the SERA screening. However,

additional evaluation of risk was applied following the screening-level risk assessment due to site-specific

considerations. According to EPA Guidance (ERAGS, 1997), at the completion of a SERA, there is a

Scientific/Management Decision Point (SMDP) when a decision may be made as to whether the

information available is adequate to make a risk management decision. One possible decision at this

point is that there is adequate information to conclude that ecological risks are negligible and therefore

there is no need for remediation on the basis of ecological risk.

At the end of the screening step for the site, the information as presented was not adequate to make such

a decision, and the ecological risk assessment process needed to continue to Step 3. This is addressed

by providing additional site-specific information in Step 3A (COPC Refinement), and a functions and

values assessment (summarized above). The purpose of these evaluations was to determine whether

the incremental risk (above background) and habitat quality warranted proceeding to a BERA. This

SDMP was determined to hinge on whether the site would support a functioning population of receptors

typically evaluated in a BERA.
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The further refinement of risk resulted in the conclusion that there is no residual risk (above measured

local background) that is likely to result in any measurable impact on ecological communities or

populations likely present at this site. Furthermore, with careful evaluation of the site-specific COPCs and

Site conditions, it can be concluded that the preparation of a full BERA would not provide data that would

substantially alter the risk evaluation already conducted.

8.4 SITE-SPECIFIC FATE AND TRANSPORT

Former activities at the Site included the disposal of construction debris. Although construction debris

can mean a multitude of materials, it does not appear that materials that would contribute large amounts

of VOCs to the environment are present at the Site.

The much less soluble and less volatile PAHs are present at concentrations above PALs in site soil,

sediment, and surface water. These contaminants could, in theory, leach into the groundwater, but the

solubility and adsorptive properties of these contaminants prevent this from occurring at a high rate.

Groundwater PAH levels are below PALs and are anticipated to remain low. PAHs in surface water are

expected to be present as a result of roadway runoff carried through the wetland, and will vary based on

roadway activities.

It is probable that elevated PAH concentrations are the result of off-site sources carried to the site through

the storm water outfall. Sample locations SS-03, SS-04 are located in the vicinity of the storm water

outfall and would represent historic accumulations of PAH contaminated sediment.

A literature review was conducted of studies investigating PAH contamination in wetland from sealant

coated parking lots. PAH compound profiles from parking lot scrapings closely matched the PAH

compound profiles found in 2004 sediment samples SS-03 and SS-04, suggesting the source of PAH

contamination is from off-site parking areas. In addition, the profile for 2010 sediment sample SD-03

matched the study profiles, and this location represents an area which would historically have been

flooded during high flow events. Navy does not believe it is appropriate to carry forward PAHs as COPCs

based on concentrations much lower than the PEC and the likelihood that off-site sources are contributing

to contamination observed at the site.

In addition, a forensics study was conducted for PAH contamination at the Old Fire Fighting Training Area

(OFFTA) site. Sediment samples collected from storm sewers contained PAHs characteristic of abraded

petroleum asphalt in roadway runoff. PAH histograms of the storm sewer samples closely matched the

PAH profiles of CCRFA 2004 sediment samples SS-03 and SS-04, further reinforcing Navy’s position

that off-site sources are contributing to observed PAH contamination at the CCRFA site.
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Most metals detected in site media were present at low levels. In soils, while arsenic and chromium were

present at levels exceeding PALs, the levels were comparable to, or lower than background levels; also,

these metals do not appear to be leaching into groundwater. Regardless, these metals in solution will

move with groundwater to discharge to the wetland, and / or to nearby Coddington Cove.

Pesticides and PCBs present in soils are relatively non-volatile organic compounds and are generally

insoluble in water. Therefore, very limited leaching of these chemicals is expected from surface soil into

groundwater. Additionally, these chemicals were detected primarily at trace to low levels, and there is

little potential for their transport via erosion to cause any impacts to the surrounding environment.

8.5 CONCLUSIONS AND RECOMMENDATIONS

The SASE is complete for soil, sediment, and surface water. The SASE demonstrates a finding of no

significant risk and no further action required for soil and sediment. Potential ecological risk was

identified for surface water, but was attributed to manganese in groundwater that discharges into surface

water. No other risk was identified and or further action is required for surface water.

Potential human health risks were identified for residential exposure to groundwater due to presence of

arsenic, chromium, cobalt, iron, and manganese. The Navy has since collected additional groundwater

data to evaluate the potential source of these chemicals in groundwater at the site. When completed, the

Navy will present an addendum to this SASE with the results of the supplemental groundwater evaluation.

The addendum will also present a recommendation relative to whether further site assessment and/or

action is warranted based on the SASE findings and supplemental groundwater evaluation, or whether a

finding of no significant risk and no further action is appropriate for the site.
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TABLE 2-1

SOIL BORING AND TEST PIT SAMPLE SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 2

LOCATION
DEPTH 

INTERVAL (FT)

PID READING 

(ppmv)
COMMENTS SAMPLE ID

SAMPLE 

DATE
SAMPLE TIME

0-1 0.1 Sample collected at surface CRF-SS-SB01-0001 11/29/2010 0855

2-4 0.1

4-6 1.7 Sample collected due to petroleum odor CRF-SO-SB01-0406 11/29/2010 0905

6-8 10.4 Sample collected above water table CRF-SO-SB01-0608 11/29/2010 0915

8-10 0.1

10-12 0.2

12-14 0.1

14-16 0.1

16-18 0.3

18-20 0.2 Sample collected at bottom of native material above BR CRF-SO-SB01-1820 11/29/2010 0955

20-22 0.1

22-24 0.1

24-26 NA Weathered rock, no sample collected

0-1 0.3 Sample collected at surface CRF-SS-SB02-0001 11/29/2010 1125

2-4 0.5

4-6 3.7 Sample collected due to petroleum odor at water table
CRF-SO-SB02-0406 11/29/2010 1135

6-8 0.5

8-10 5.4 Sample collected due to elevated PID CRF-SO-SB02-0810 11/29/2010 1145

10-12 4.1

12-14 0.3

14-16 0.2

16-18 0.4

18-20 0.1 Sample colllected at bottom of boring. CRF-SO-SB02-1820 11/29/2010 1250

0-1 0.3 Sample collected at surface CRF-SS-SB03-0001 11/23/2010 1030

2-4 0.0

4-6 0.3

6-8 1.2 Sample collected due to petroleum odor CRF-SO-SB03-0608 11/23/2010 1045

8-10 0.4

10-12 10.5 Sample collected due to elevated PID CRF-SO-SB03-1012 11/23/2010 1055

12-14 0.2

14-16 0.2

16-18 0.4 Sample collected above bedrock CRF-SO-SB03-1618 11/23/2010 1120

18-20 0.1

0-2 0.0 Sample collected at surface CRF-SS-SB04-0001 11/18/2010 0920

2-4 0.0

4-6 NA

6-8 0.3

8-10 0.2 Sample collected at top of till unit CRF-SO-SB04-0810 11/18/2010 0940

10-12 0.3 Sample collected at water table CRF-SO-SB04-1012 11/18/2010 0950

12-14 0.1

14-16 0.2

16-18 0.2

18-20 0.1

20-20.5 0.0 Sample collected on top of bedrock CRF-SO-SB04-2020.5 11/18/2010 1045

22-24 0.1

24-26 0.0

26-28 NA

28-30 0.1

30-32 NA

32-34 NA

34-36 0.0

36-38 NA

38-40 NA

SB04

SB01

SB02

SB03
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SOIL BORING AND TEST PIT SAMPLE SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

PAGE 2 OF 2

LOCATION
DEPTH 

INTERVAL (FT)

PID READING 

(ppmv)
COMMENTS SAMPLE ID

SAMPLE 

DATE
SAMPLE TIME

SB01 0-1 0.0 Sample collected at surface CRF-SS-SB05-0001 11/19/2010 0810

2-4 0.2 Sample collected in Fill unit CRF-SO-SB05-0204 11/19/2010 0815

4-6 0.1

6-8 0.0

8-10 0.0

10-12 0.4 Sample collected in Till unit CRF-SO-SB05-1012 11/19/2010 0845

12-14 0.0

14-16 0.1

16-18 0.0

18-20 0.0 Sample collected at bottom of boring CRF-SO-SB05-1820 11/19/2010 0930

20-22 NA

0-1 0.1 Sample collected at surface CRF-SS-SB06-0001 11/30/2010 0850

2-4 0.1

4-6 0.0 Sample collected at top of sandy gravelly unit CRF-SO-SB06-0406 11/30/2010 0900

6-8 0.0

8-10 0.0

10-12 0.1

12-14 0.1 Sample collected at bottom of sandy gravelly unit CRF-SO-SB06-1214 11/30/2010 0920

14-16 0.1 Sample collected at top of bedrock CRF-SO-SB06-1416 11/30/2010 0935

16-18 NA

0-1 0.1 Sample collected at surface CRF-SS-SB07-0001 11/23/2010 0815

2-4 0.7

4-6 0.8 Sample collected at highest PID level within the fill CRF-SO-SB07-0406 11/23/2010 0830

6-8 0.4

8-10 NA

10-12 7.0 Sample collected due to elevated PID CRF-SO-SB07-1012 11/23/2010 0845

12-14 0.0

14-16 0.5

16-18 0.2

18-20 0.2

20-22 0.8 Sample collected at bottom of boring CRF-SO-SB07-2022 11/23/2010 0915

0-1 0.0 Sample collected at surface CRF-SS-SB08-0001 11/19/2010 1050

2-4 0.2

4-6 3.8 Sample collected due to elevated PID CRF-SO-SB08-0406 11/19/2010 1100

6-8 0.0

8-10 0.6 Sample collected above water table CRF-SO-SB08-0810 11/19/2010 1110

10-12 0.0

12-14 0.0

14-16 0.0

16-18 0.0

18-20 0.0

20-22 0.0

22-24 0.2

24-26 0.0

26-28 0.3

28-30 0.0

30-32 0.0

32-34 0.0

34-36 0.0

36-38 0.0 Sample collected above bedrock CRF-SO-SB08-3638 11/19/2010 1300

38-40 NA

1-2 0.0 Sample collected just below topsoil CRF-SO-TP12-0102 11/15/2010 0930

8-9 6.1 Sample collected at water table (petroleum odor) CRF-SO-TP12-0809 11/15/2010 0940

5-6 0.1 Sample collected above weathered bedrock CRF-SO-TP13-0506 11/15/2010 1130

11-12 0.0 Sample collected at water table CRF-SO-TP13-1112 11/15/2010 1140

1-2 0.0 Sample collected just below topsoil CRF-SO-TP14-0102 11/15/2010 1240

11-12 0.1 Sample collected at water table CRF-SO-TP14-1112 11/15/2010 1230

1-2 0.0 Sample collected just below topsoil CRF-SO-TP15-0102 11/15/2010 1320

5-6 0.0 Sample collected at water table CRF-SO-TP15-0506 11/15/2010 1330

TP14

TP15

SB07

SB05

SB06

SB08

TP12

TP13



TABLE 2-2

SAMPLE LOCATION SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 3

SAMPLE 

LOCATION ID
LOCATION WELL SCREEN INTERVAL JUSTIFICATION

CRF-SB01/CRF-
MW01

Southwest boundary of 
site adjacent to residential 
area

Well screened 5-15 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater.  

CRF-SB02/CRF-
MW02

Southwest boundary of 
site adjacent to residential 
area

Well screened 4-14 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater and the presence of an upgradient source.  

CRF-SB03/CRF-
MW03

Central southwestern 
portion of fill area, in 
between former test pits 
TP04 and TP05

Well screened 4-14 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater.  

CRF-SB04/CRF-
MW04

Central portion of fill area Well screened 5-15 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater.  

CRF-SB05/CRF-
MW05

Southern boundary of site 
adjacent to Coddington 
Cove Highway

Well screened 9-19 ft above 
bedrock

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater and the presence of an upgradient source.  

CRF-SB06/CRF-
MW06

Southern boundary of site 
adjacent to Coddington 
Cove Highway

Well screened 4-14 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater and the presence of an upgradient source.  

CRF-SB07/CRF-
MW07

North central portion of fill 
area

Well screened 5-15 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater.  
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SAMPLE LOCATION SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE
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SAMPLE 

LOCATION ID
LOCATION WELL SCREEN INTERVAL JUSTIFICATION

CRF-SB08/CRF-
MW08

Central portion of fill area Well screened 6-16 ft in 
overburden across the water 
table

Determine geologic conditions in fill area (confirm the presence of fill, 
determine depth of fill, depth to bedrock, presence of confining layers, etc.).  
Determine presence of contaminants in fill.  Determine presence of 
contaminants in groundwater.  

CRF-TP12 Western corner of the 
site, adjacent to the 
residential area

NA Excavated to determine geologic conditions and presence of contaminants in 
the fill area.

CRF-TP13 Central portion of fill area NA Excavated to determine geologic conditions and presence of contaminants in 
the fill area.

CRF-TP14 Eastern portion of the fill 
area

NA Excavated to determine geologic conditions and presence of contaminants in 
the fill area.

CRF-TP15 Southeastern portion of 
the fill area

NA Excavated to determine geologic conditions and presence of contaminants at 
the site. 

CRF-SW/SD01 Southwest portion of the 
onsite wetland

NA Determine the presence of contaminants in the onsite wetland area

CRF-SW/SD02 Southwest portion of the 
onsite wetland

NA Determine the presence of contaminants in the onsite wetland area

CRF-SD03 Central Portion of the 
onsite wetland

NA Determine the presence of contaminants in the onsite wetland area

CRF-SW/SD04 Northern/downstream 
portion of the stream that 
borders the site to the 
northeast

NA Determine the presence of contaminants in surface water and sediment in 
the downstream portion of the stream. 

CRF-SW/SD05 North central portion of 
the stream that borders 
the site to the northeast

NA Determine the presence of contaminants in surface water and sediment in 
the central downstream portion of the stream.

CRF-SW/SD06 Eastern central portion of 
the stream that borders 
the site to the northeast

NA Determine the presence of contaminants in surface water and sediment in 
the central upstream area of the stream.



TABLE 2-2

SAMPLE LOCATION SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

PAGE 3 OF 3

SAMPLE 

LOCATION ID
LOCATION WELL SCREEN INTERVAL JUSTIFICATION

CRF-SW/SD07 Eastern/upstream portion 
of the stream that 
borderst the site to the 
northeast

NA Determine the presence of contamination in the surface water and sediment 
in the upstream area of the stream.



TABLE 2-3

MONITORING WELL CONSTRUCTION DETAILS SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

GROUND 

(ft)

OUTER 

CASING 

(ft)

INNER 

PVC (ft) NORTHING EASTING

WATER 

DEPTH 

(TOR)

ELEVATION 

(msl)

MW01 OVERBURDEN 2 5-15 13.4 - 3.4 18.4 21.53 21.31 158895.36 551057.67 11.10 10.21
MW02 OVERBURDEN 2 4-14 14.5 - 4.5 18.5 22.22 21.93 158861.12 551159.36 11.34 10.59
MW03 OVERBURDEN 2 4-14 14.1 - 4.1 18.1 21.28 20.98 158948.88 551163.57 11.26 9.72
MW04 OVERBURDEN 2 5-15 13.3 - 3.3 18.3 21.38 21.11 159003.72 551286.74 12.05 9.06
MW05 OVERBURDEN 2 9-19 8.4 - -2.6 17.4 20.45 20.30 158984.96 551436.60 9.94 10.36
MW06 OVERBURDEN 2 4-14 7.7 - -2.3 11.7 15.00 14.74 159012.60 551723.15 4.77 9.97
MW07 OVERBURDEN 2 5-15 11.4 - 1.4 16.4 19.67 19.44 159137.06 551293.19 12.30 7.14
MW08 OVERBURDEN 2 6-16 11.0 - 1.0 17.0 19.86 19.55 159099.03 551465.66 10.45 9.10

NOTES:

Horizontal Datum - NAD 1983

Vertical Datum - NGVD 1929 (msl)

WATER LEVEL 12/20/2010

REFERENCE ELEVATIONS 

(msl)

HORIZONTAL 

COORDINATES (ft)

WELL TYPEWELL

SCREENED 

INTERVAL 

(feet bgs)

DIAMETER 

(inches)

SCREEN 

ELEVATION

(msl)



TABLE 2-4

MONITORING WELL DEVELOPMENT STABILIZATION SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

WELL ID
DEVELOPMENT 

DATE

SCREENED 

INTERVAL 

(bgs)

PUMP 

TYPE

INITIAL 

CLOCK 

TIME

FINAL 

CLOCK 

TIME

WATER 

DEPTH 

BELOW 

MP (ft)

CUM. 

VOLUME 

PURGED 

(gal)

TEMP 

(C°)

SPEC 

COND 

(μS/cm)

PH
TURBIDITY 

(NTU)
COMMENTS

MW01 12/2/2010 5-15 waterra 1155 1600 14.70 48 11.67 490 6.52 256
MW02 12/6-12/7/2010 4-14 waterra 1430 1050 11.75 15 10.22 824 6.31 overscale purged dry 2 times
MW03 12/2/2010 4-14 waterra 0820 1330 12.05 50 12.92 705 6.20 1346
MW04 12/7/2010 5-15 waterra 0825 1402 13.00 8 11.39 945 6.83 overscale purged dry 3 times after 90% recharge
MW05 12/6/2010 9-19 waterra 0950 1355 13.37 16 11.22 511 6.61 overscale
MW06 12/6/2010 4-14 waterra 0955 1400 12.10 30 12.78 850 6.39 overscale
MW07 12/3/2010 5-15 waterra 1217 1530 17.45 20 10.71 457 6.36 130
MW08 12/3/2010 6-16 waterra 0815 1150 10.95 50 10.42 508 6.54 2086 very silty, soft bottom at start.



TABLE 2-5

MONITORING WELL SAMPLE PURGE STABILIZATION SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

WELL ID DATE
START 

TIME 

FINAL 

READ-

ING 

TIMES

WATER

DEPTH

PURGE 

RATE 

(ml/min)

CUM. 

VOLUME 

PURGED 

(gal)

TEMP 

(C°)

SPECIFIC

COND.

(μS/cm)

DO 

(mg/L)
PH

ORP 

(mV)

SALINITY 

(ppth)

TURBIDITY 

(NTU)
COMMENTS

1305 11.40 150 10.24 834 1.71 6.50 2.70 0.41 16.70
1310 11.40 150 10.27 830 1.62 6.51 2.30 0.41 17.40
1315 11.40 150 10.28 828 1.59 6.51 2.0 0.41 18.30

1353 11.57 90 10.00 589 0.79 5.86 153.9 0.41 2.66
1358 11.58 90 10.00 590 0.75 5.85 154.2 0.41 2.71
1403 11.59 90 10.07 593 0.74 5.85 154.2 0.41 2.33

1029 11.42 150 10.51 555 1.04 6.04 185.0 0.38 15.3
1034 11.42 150 10.50 555 1.03 6.04 185.0 0.38 17.1
1039 11.42 150 10.52 555 1.01 6.04 184.0 0.38 14.8

1027 13.04 60 7.60 818 0.91 6.72 -76.4 0.61 43.3
1032 13.07 60 7.71 822 0.92 6.71 -75.6 0.61 40.6
1037 13.08 60 7.75 827 0.90 6.69 -74.3 0.62 38.3

0935 11.10 100 9.38 480 0.69 6.62 -394.7 0.23 18.5
0940 11.10 100 9.40 481 0.67 6.62 -392.2 0.23 17.9
0945 11.10 100 9.41 480 0.69 6.61 -389.2 0.23 17.7

1255 6.28 100 9.64 1122 1.77 6.19 -87.6 0.56 8.87
1300 6.28 100 9.62 1121 1.75 6.20 -95.9 0.56 8.74
1305 6.28 100 9.66 1123 1.71 6.20 -98.0 0.56 8.46

1525 12.86 100 8.46 521 0.56 6.45 -88.7 0.37 12.98
1530 12.86 100 8.42 522 0.55 6.45 -89.1 0.38 11.98
1535 12.86 100 8.37 521 0.54 6.45 -89.6 0.38 12.36

1220 10.46 190 10.30 578 0.44 6.63 -104.6 0.40 6.36
1225 10.46 190 10.29 578 0.43 6.63 -106.3 0.40 5.05
1230 10.46 190 10.30 580 0.44 6.63 -107.8 0.40 4.79

12/21/2010

5

3

2.5

4.5

2

4

2

3.5

12/20/2010

12/20/2010

12/21/2010

12/21/2010

12/22/2010

12/21/2010

MW08

1120

1302

0839

0825

0815

1105

1410

114512/20/2010

MW01

MW02

MW07

MW06

MW05

MW04

MW03



TABLE 2-6

SURFACE WATER AND SEDIMENT SAMPLE SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

pH

Specific 

Cond. Temp. Turbidity

Dissolved 

Oxygen ORP

SW/SD-01 379168.134 159003.051 1-2 0-6 in.
Black organic MUCK, little 
very fine sand and silt, wet 6.48 343 6.76 8.26 2.10 83.0

SW/SD-02 379253.731 159055.740 2-3 0-6 in.

Brown fine to coarse SAND, 
and fine rounded GRAVEL, 
wet 6.36 595 13.72 5.86 7.24 59.5

SD-03 379440.569 159221.181 NA 6-12 in. Black organic MUCK, wet NA NA NA NA NA NA

SW/SD-04 379689.243 159281.194 5 0-6 in.
Very dark brown medium to 
coarse SAND, trace silt, wet 6.98 542 11.93 1.31 7.37 99.1

SW/SD-05 379618.146 159397.545 6 0-6 in.
Brown fine to medium SILTY 
SAND, some organics, wet 7.06 414 12.37 2.93 8.39 75.2

SW/SD-06 379909.097 159200.235 2-3 0-6 in.
Brown fine to coarse SAND, 
trace organics 7.73 425 13.14 4.45 8.63 35.5

SW/SD-07 379814.378 159159.367 8-10 0-6 in.

Brown fine to coarse SAND 
and fine rounded GRAVEL, 
wet 7.41 536 13.15 7.32 7.30 107.2

*RI State Plane NAD 1983

LOCATION

SURFACE WATER FIELD MEASUREMENTS
DESCRIPTION OF 

SEDIMENT

SEDIMENT 

DEPTH 

INTERVAL

WATER 

DEPTH

(inches)

NORTHING*EASTING*



TABLE 2-7

RESULTS OF THE HIGHWAY METHOD WETLAND FUNCTIONS AND VALUES ASSESSMENT 

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Wetland Functions and Values 2011 Future Post-Remedial Action

Principal Functions TBD

Floodflow Alteration X

Sediment/Toxicant Retention X

Secondary Functions and Values TBD

Groundwater Recharge/Discharge X

Nutrient Removal X

Production Export X

Sediment/Shoreline Stabilization X

Wildlife Habitat X

Not Applicable Functions and Values TBD

Fish & Shellfish Habitat N/A

Recreation N/A

Education/Scientific Value N/A

Uniqueness/Heritage N/A

Visual Quality/Aesthetic N/A

Endangered Species Habitat N/A



TABLE 4-1

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 6

SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05

SAMPLE DATE 11/29/10 11/29/10 11/23/10 11/18/10 11/19/10 11/19/10 11/19/10

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SS SS SS SS SS SS SS

QC TYPE NM NM NM NM NM FD NM

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000 67  U 57  U 19  UJ 16 7.6  J 9.5  J 8.55

ACETONE 6100000 7800000 330  UJ 280  U 280  UJ 140 79 110 94.5

BENZENE 1100 2500 200 33  U 28  U 0.12  UJ 0.14  J 0.10  U 0.16  U 0.13  U

CARBON DISULFIDE 82000 33  U 28  U 0.38  J 0.29  J 0.27  J 1.4  J 0.835

METHYL ACETATE 7800000 240  UJ 120  UJ 1.8  UJ 6.1 1.1  J 10 5.55

TETRACHLOROETHENE 550 12000 100 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U

TOLUENE 500000 190000 32000 33  U 28  U 0.37  J 0.29  J 0.52  U 0.55  J 0.405

TRICHLOROFLUOROMETHANE 79000 33  U 28  U 0.12  UJ 0.089  U 0.10  U 4.7 2.375

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000 40  J 0.96  J 0.67  J 1.3  J 160  J 16  J 88

ACENAPHTHENE 340000 43000 67  J 0.96  J 1.3  J 5.6 390  J 67  J 228.5

ACENAPHTHYLENE 340000 23000 6.4 1.6 4  J 8.5 110 54  J 82

ANTHRACENE 1700000 35000 94 2.6  J 4.4  J 16 430  J 160  J 295

BENZO(A)ANTHRACENE 150 900 220 18  J 27  J 39  J 1900  J 770 1335

BENZO(A)PYRENE 15 400 240000 190 19  J 47  J 39  J 1800  J 840  J 1320

BENZO(B)FLUORANTHENE 150 900 190 38 67 39  J 2700  J 1200 1950

BENZO(G,H,I)PERYLENE 170000 800 120 14  J 40 26  J 1000  J 400  J 700

BENZO(K)FLUORANTHENE 1500 900 23 10  J 20  J 13  J 840  J 350  J 595

CHRYSENE 15000 400 200 21  J 40  J 26  J 1400  J 550  J 975

DIBENZO(A,H)ANTHRACENE 15 400 7.1 5.4  J 34 14  J 260  J 120  J 190

FLUORANTHENE 230000 20000 310 45 67  J 26  J 2400  J 850  J 1625

FLUORENE 230000 28000 67  J 1.3  J 2.4  J 4.6 330  J 54  J 192
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TABLE 4-1

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05

SAMPLE DATE 11/29/10 11/29/10 11/23/10 11/18/10 11/19/10 11/19/10 11/19/10

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SS SS SS SS SS SS SS

QC TYPE NM NM NM NM NM FD NMU
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INDENO(1,2,3-CD)PYRENE 150 900 30 17  J 47 39  J 940  J 470  J 705

NAPHTHALENE 3600 54000 800 9.1 0.96  J 1  J 0.98  J 54  J 13  J 33.5

PHENANTHRENE 170000 40000 660 22  J 33  J 26  J 3600  J 590  J 2095

PYRENE 170000 13000 770 51 34  U 52  J 4500  J 1300  J 2900

PESTICIDES/PCBS (UG/KG)

4,4'-DDE 1400 1  J 0.67  J 1.3  J 2.7  J 0.13  U 0.13  U 0.13  U

4,4'-DDT 1700 2.6  J 1  J 1  J 3.7  J 0.13  U 0.13  U 0.13  U

ALDRIN 29 0.14  U 0.13  U 0.13  U 0.27  J 0.13  U 0.13  U 0.13  U

DIELDRIN 30 40 0.14  U 0.13  U 0.13  U 2.6  J 0.13  U 0.13  U 0.13  U

ENDOSULFAN I 37000 0.14  U 0.10  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

GAMMA-CHLORDANE 1600 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

HEPTACHLOR EPOXIDE 53 0.13  U 0.067  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

AROCLOR-1260 220 13  U 13  U 13  U 24  J 550 450 500

AROCLOR-1268 6.8  U 6.8  U 6.7  U 6.7  U 6.8  U 6.7  U 6.75  U

TOTAL AROCLOR 220 10000 10000 0.00  U 0.00  U 0.00  U 24 550 450 500

METALS (MG/KG)

ALUMINUM 7700 14000 16000 16000 9000 9700 9000 9350

ANTIMONY 3.1 10 0.3 0.37 0.27 0.5 0.66 0.45 0.555

ARSENIC 0.39 7 6.7 8 5.7 9  J 15  J 19  J 17

BARIUM 1500 5500 12 17 33 20  J 21  J 19  J 20

BERYLLIUM 16 0.4 0.31 0.41 0.49 0.36 0.3 0.23 0.265

CADMIUM 7 39 0.083 0.1 0.1 0.19 0.75 0.53 0.64

CALCIUM 660 950 320 1700  J 1400  J 1200  J 1300

CHROMIUM 0.29 15 18 14 12 15 11 13



TABLE 4-1

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05

SAMPLE DATE 11/29/10 11/29/10 11/23/10 11/18/10 11/19/10 11/19/10 11/19/10

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SS SS SS SS SS SS SS

QC TYPE NM NM NM NM NM FD NMU
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COBALT 2.3 12 13 8.1 9.9 9.6 11 10.3

COPPER 310 3100 15  J 21  J 9.8  J 19 22 18 20

IRON 5500 33000 33000 27000 21000  J 21000  J 20000  J 20500

LEAD 400 150 19  J 27  J 33  J 31  J 50  J 37  J 43.5

MAGNESIUM 4200 4400 2200 2700  J 3100  J 2600  J 2850

MANGANESE 180 390 440 390 430 370  J 61  J 330  J 195.5

MERCURY 0.56 23 0.017  U 0.03  J 0.06 0.023  J 0.042  J 0.045  J 0.0435

NICKEL 150 1000 23 26 15 19 15 15 15

POTASSIUM 360 420 320 510 400 430 415

SELENIUM 39 390 0.13  J 0.24  J 0.55 0.3  J 0.21  J 0.17  J 0.19

SILVER 39 200 0.073  J 0.11 0.12 0.073  J 0.3 0.2 0.25

SODIUM 15  J 29  J 25  J 39  UJ 36  UJ 39  UJ 37.5  U

THALLIUM 0.78 5.5 0.035  J 0.058  J 0.097  J 0.05  J 0.046  J 0.034  J 0.04

VANADIUM 39 550 16 21 27 18 17 17 17

ZINC 2300 6000 53 53 46 67  J 62  J 56  J 59

PETROLEUM HYDROCARBONS 

(UG/KG)

DIESEL RANGE ORGANICS NA NA NA NA NA NA NA
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ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

CARBON DISULFIDE 82000

METHYL ACETATE 7800000

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

TRICHLOROFLUOROMETHANE 79000

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900

BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000
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CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

0 FT 0 FT 0 FT 0 FT 0 FT

1 FT 1 FT 1 FT 1 FT 1 FT

NORMAL ORIG DUP AVG NORMAL

SS SS SS SS SS

NM NM FD NM NM

12  U 7.4  UJ 7.2  UJ 7.3  U 19

120  UJ 97  U 88  U 92.5  U 190

0.20  J 0.097  U 0.093  U 0.095  U 1  J

0.48  U 0.49  U 0.46  U 0.475  U 0.40  J

0.97  UJ 0.97  UJ 0.93  UJ 0.95  U 2.7  J

0.19  U 0.78  J 1.2  J 0.99 0.24  U

0.31  J 0.49  U 0.46  U 0.475  U 0.79  J

0.097  U 0.097  U 0.093  U 0.095  U 0.12  U

3.4 0.99  J 2 1.495 1.7

14 4.6  J 6.7  J 5.65 13

3.7 3.6  J 8.1  J 5.85 9.4

23 11  J 17  J 14 26

100 66  J 87  J 76.5 210

97  J 110  J 140  J 125 160

120  J 160 210 185 270

64  J 66 94 80 94

60 53 67 60 80

110 79  J 110  J 94.5 150

17  J 46 60 53 54  J

180  J 120  J 160  J 140 270

14 4  J 6.7  J 5.35 13
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ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

DIELDRIN 30 40

ENDOSULFAN I 37000

GAMMA-CHLORDANE 1600

HEPTACHLOR EPOXIDE 53

AROCLOR-1260 220

AROCLOR-1268

TOTAL AROCLOR 220 10000 10000

METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

0 FT 0 FT 0 FT 0 FT 0 FT

1 FT 1 FT 1 FT 1 FT 1 FT

NORMAL ORIG DUP AVG NORMAL

SS SS SS SS SS

NM NM FD NM NM

64  J 73 110 91.5 130

3.4 1.3  J 3.4 2.35 1.7

100 53  J 87  J 70 130

200 160  J 270  J 215 350

0.13  J 4.4  J 7  J 5.7 27

1.8  J 9.8  J 15  J 12.4 25

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.36  J 0.2125 0.73  J

0.12  U 0.13  U 0.13  U 0.13  U 0.13  U

12  U 13  U 13  U 13  U 13  U

6.4  U 6.6  U 5.9  J 5.9  J 51  J

0.00  U 0.00  U 5.9 2.95 51

11000 9100 9600 9350 9300

0.37 0.41 0.42 0.415 9.8

9.5 5.6 6.5 6.05 8.2  J

24 18 20 19 28  J

0.31 0.32 0.36 0.34 0.36

0.17 0.093 0.092 0.0925 0.27

1200 910 1200 1055 2000  J

13 13 13 13 15
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ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 0.78 5.5

VANADIUM 39 550

ZINC 2300 6000

PETROLEUM HYDROCARBONS 

(UG/KG)

DIESEL RANGE ORGANICS

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

0 FT 0 FT 0 FT 0 FT 0 FT

1 FT 1 FT 1 FT 1 FT 1 FT

NORMAL ORIG DUP AVG NORMAL

SS SS SS SS SS

NM NM FD NM NM

9.9 9.1 9.3 9.2 7.1

15  J 17  J 19  J 18 33

28000 25000 25000 25000 18000  J

19  J 29  J 41  J 35 630  J

3200 2600 2600 2600 2600  J

480 330 320 325 320  J

0.018  J 0.027  J 0.037  J 0.032 0.065

18 15 16 15.5 15

430 370 470 420 510

0.18  J 0.29  J 0.26  J 0.275 0.22  J

0.065  J 0.077  J 0.076  J 0.0765 0.74

46  J 32  J 40  J 36 46  UJ

0.059  J 0.082  J 0.058  J 0.07 0.047  J

19 16 17 16.5 22

47 57 65 61 210  J

17000 NA NA NA NA

J - Quantitation is approx; R - Rejected; NA - Not Analyzed

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; 

Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected; 



TABLE 4-2

TPH RESULTS SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 2

LOCATION
TETRA TECH SAMPLE 

ID
RIDEM SAMPLE ID MEDIA

DEPTH 

(ft bgs)
TPH (mg/kg)

CRF-SS-SB01-0001 SB01A SOIL 0-1 97.7

CRF-SO-SB01-0406 SB01B SOIL 4-6 433

CRF-SO-SB01-0608 SB01C SOIL 6-8 126

CRF-SO-SB01-1820 SB01D SOIL 18-20 ND

CRF-SS-SB02-0001 SB02A SOIL 0-1 ND

CRF-SO-SB02-0406 SB02B SOIL 4-6 256

CRF-SO-SB02-0810 SB02C SOIL 8-10 444

CRF-SO-SB02-1820 SB02D SOIL 1820 ND

CRF-SS-SB03-0001 SB-03A SOIL 0-1 231

CRF-SO-SB03-0608 SB-03B SOIL 6-8 415
SB-03C SOIL 10-12 78.3

SB-03E (DUP) SOIL 10-12 ND

CRF-SO-SB03-1618 SB-03D SOIL 16-18 ND

CRF-SS-SB04-0001 SB-04A SOIL 0-1 230

CRF-SO-SB04-0810 SB-04B SOIL 8-10 ND

CRF-SO-SB04-1012 SB-04C SOIL 10-12 ND

CRF-SO-SB04-2022 SB-04D SOIL 20-22 ND

CRF-SS-SB05-0001 SB-05A SOIL 0-1 309

CRF-SO-SB05-0204 SB-05B SOIL 2-4 94.4
SB-05C SOIL 10-12 ND

SB-05E (DUP) SOIL 10-12 ND

CRF-SO-SB05-1820 SB-05D SOIL 18-20 ND

CRF-SS-SB06-0001 SOIL 0-1 Table 4-1

CRF-SO-SB06-0406 SOIL 4-6 ND
CRF-SO-SB06-1214 SOIL 12-14 ND
CRF-SO-SB06-1416 SOIL 14-16 ND

CRF-SS-SB07-0001 SB-07A SOIL 0-1 137

CRF-SO-SB07-0406 SB-07B SOIL 4-6 156

CRF-SO-SB07-1012 SB-07C SOIL 10-12 121

CRF-SO-SB07-2022 SB-07D SOIL 20-22 ND

CRF-SS-SB08-0001 SB-08A SOIL 0-1 253

CRF-SO-SB08-0406 SB-08B SOIL 4-6 196

CRF-SO-SB08-0810 SB-08C SOIL 8-10 666

CRF-SO-SB08-3638 SB-08D SOIL 36-38 ND

CRF-SO-TP12-0102 TP12A SOIL 1-2 ND

CRF-SO-TP12-0809 TP12B SOIL 8-9 239

CRF-SO-TP13-0506 TP13A SOIL 5-6 87.9

CRF-SO-TP13-1112 TP13B SOIL 11-12 ND

CRF-SO-TP14-0102 TP14A SOIL 1-2 149
TP14B SOIL 11-12 49.4

TP14D (DUP) SOIL 11-12 47.4

CRF-SO-TP15-0102 TP15A SOIL 1-2 ND

CRF-SO-TP15-0506 TP15B SOIL 5-6 ND

SD-1 SED 0-0.5 140
SD-1D (DUP) SED 0-0.5 136

CRF-SO-SB05-1012

SB01

SB02

SB03

SB04

SB05

CRF-SO-SB03-1012

NO RIDEM 
SAMPLES 

COLLECTED

CRF-SO-TP14-1112

SD01 CRF-SD-SD01-0006

SB06

SB07

SB08

TP12

TP13

TP14

TP15



TABLE 4-2

TPH RESULTS SUMMARY

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 2

LOCATION
TETRA TECH SAMPLE 

ID
RIDEM SAMPLE ID MEDIA

DEPTH 

(ft bgs)
TPH (mg/kg)

SB01SD02 CRF-SD-SD02-0006 SD-2 SED 0-0.5 ND

SD03 CRF-SD-SD03-0612 SD-3 SED 0.5-1 398

SD04 CRF-SD-SD04-0006 SD-4 SED 0-0.5 399

SD05 CRF-SD-SD05-0006 SD-5 SED 0-0.5 214

SD06 CRF-SD-SD06-0006 SD-6 SED 0-0.5 280

SD07 CRF-SD-SD07-0006 SD-7 SED 0-0.5 266

NOTE: All TPH samples, except for samples collected from SB06, were collected by RIDEM and 
analyzed by Alpha analytical, results were not validated by Tetra Tech.
-Black - result exceeded RIDEM DEC of 500 mg/kg



TABLE 4-3

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SUBSURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 15

SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03

SAMPLE DATE 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/23/10 11/23/10

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SUBMATRIX SB SB SB SB SB SB SB SB

QC TYPE NM NM NM NM NM NM NM NM

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000 3  UJ 3  UJ 64  UJ 1.4  UJ 9.8  UJ 1.7  UJ 6.2  UJ 0.95  U

ACETONE 6100000 7800000 22  U 26  U 310  UJ 9.2  UJ 70  UJ 12  UJ 64  U 9.9  UJ

BENZENE 1100 2500 200 0.094  U 0.15  J 29  U 0.097  U 0.14  J 0.10  U 0.25  J 0.095  U

BROMOMETHANE 730 800 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U

CARBON DISULFIDE 82000 0.27  J 0.32  J 29  U 0.45  J 4.9  J 0.38  J 3.3 0.26  J

CIS-1,2-DICHLOROETHENE 16000 630000 1700 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U

CYCLOHEXANE 700000 0.094  U 0.092  U 58  U 0.097  U 0.10  UJ 0.10  U 0.38  J 0.095  U

ISOPROPYLBENZENE 210000 27000 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U

METHYL ACETATE 7800000 0.94  UJ 0.47  UJ 510  U 0.97  UJ 1  UJ 1  UJ 1.1  U 0.95  U

METHYL CYCLOHEXANE 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.71  J 0.19  U

TETRACHLOROETHENE 550 12000 100 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U

TOLUENE 500000 190000 32000 0.47  U 0.46  U 220 0.48  U 1.1  J 0.51  U 0.63  J 0.47  U

TOTAL 1,2-DICHLOROETHENE 70000 630000 0.21  U 0.205  U 29  U 0.215  U 0.235  UJ 0.23  U 0.24  U 0.215  U

TOTAL XYLENES 63000 110000 540000 0.94  U 0.92  U 87  U 0.97  U 1  UJ 1  U 1.1  U 0.95  U

TRICHLOROETHENE 2800 13000 200 0.47  U 0.46  U 58  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000 1.7  U 8.3 1.7  U 1.7  U 3.7 1.6  U 4.4 1.6  U

ACENAPHTHENE 340000 43000 1.7  U 15 7.8 1.7  U 4.3 1.6  U 24  J 1.6  U

ACENAPHTHYLENE 340000 23000 1.7  U 19 1  J 1.7  U 13 1.6  U 6.4  J 1.6  U

ANTHRACENE 1700000 35000 1.7  U 22 14 1.7  U 7.4 1.6  U 47  J 1.6  U

BENZO(A)ANTHRACENE 150 900 0.99  J 110  J 55 1.7  U 53  J 1.6  U 88  J 1.6  U

BENZO(A)PYRENE 15 400 240000 0.66  J 160 43 1.7  U 80 1.6  U 120  J 1.6  U

BENZO(B)FLUORANTHENE 150 900 0.99  J 210 71 1.7  U 94 1.6  U 190 1.6  U
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Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SUBSURFACE SOIL SAMPLES
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SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03

SAMPLE DATE 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/23/10 11/23/10

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SUBMATRIX SB SB SB SB SB SB SB SB

QC TYPE NM NM NM NM NM NM NM NMU
S
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BENZO(G,H,I)PERYLENE 170000 800 1.7  U 110  J 31 1.7  U 32  J 1.6  U 67 1.6  U

BENZO(K)FLUORANTHENE 1500 900 1.7  U 80  J 31 1.7  U 21  J 1.6  U 61 1.6  U

CHRYSENE 15000 400 0.66  J 160 37 1.7  U 80 1.6  U 100  J 1.6  U

DIBENZO(A,H)ANTHRACENE 15 400 1.7  U 8.7  J 6.5 1.7  U 6  J 1.6  U 47 1.6  U

FLUORANTHENE 230000 20000 2.6 240 68 1.7  U 130 1.6  U 260  J 0.98  J

FLUORENE 230000 28000 1.7  U 15 7.1 1.7  U 4.7 1.6  U 27  J 1.6  U

INDENO(1,2,3-CD)PYRENE 150 900 1.7  U 80  J 27  J 1.7  U 33  J 1.6  U 81 1.6  U

NAPHTHALENE 3600 54000 800 1.7  U 6.7 0.68  J 1.7  U 3 1.6  U 9.4 1.6  U

PHENANTHRENE 170000 40000 0.99  J 160 66 1.7  U 53  J 1.6  U 170  J 0.65  J

PYRENE 170000 13000 3 290 120 1.7  U 190 0.98  J 280  J 0.65  J

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000 0.13  U 0.13  U 280 0.14  U 110 0.13  U 0.13  U 0.13  U

4,4'-DDE 1400 0.30  J 3.7  J 56  J 0.14  U 83 0.32  J 0.33  J 0.13  U

4,4'-DDT 1700 0.72  J 18 16  J 0.14  U 9.5  J 2.1  UJ 1.8  J 0.13  U

ALDRIN 29 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U

ALPHA-CHLORDANE 1600 0.13  U 0.13  U 5  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

DIELDRIN 30 40 0.13  U 1.5  J 20  UJ 0.14  U 0.13  U 0.064  J 0.13  U 0.13  U

ENDRIN 1800 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

GAMMA-CHLORDANE 1600 0.13  U 0.56  J 4.3  J 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U

METHOXYCHLOR 31000 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 2.5  J 0.30  U 0.30  U

AROCLOR-1254 220 13  U 13  U 13  U 13  U 17  J 13  U 13  U 13  U

AROCLOR-1260 220 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1268 6.6  U 7.1  J 6.8  U 6.8  U 6.7  U 6.4  U 6.6  U 6.6  U

TOTAL AROCLOR 220 10000 10000 0.00  U 7.1 0.00  U 0.00  U 17 0.00  U 0.00  U 0.00  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03

SAMPLE DATE 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/29/10 11/23/10 11/23/10

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SUBMATRIX SB SB SB SB SB SB SB SB

QC TYPE NM NM NM NM NM NM NM NMU
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METALS (MG/KG)

ALUMINUM 7700 11000 11000 12000 7200 8600 11000 9500 8300

ANTIMONY 3.1 10 0.3 0.55 0.52 0.16  J 0.48 0.36 0.28 0.33

ARSENIC 0.39 7 8.4 9.7 15 7.2 4.6 10 9.3 8.1

BARIUM 1500 5500 25 23 24 16 19 23 22 28

BERYLLIUM 16 0.4 0.27 0.39 0.42 0.24 0.28 0.42 0.43 0.27

CADMIUM 7 39 0.13 0.13 0.15 0.083 0.14 0.075 0.11 0.093

CALCIUM 1600 2200 1100 1800 1300 720 1400 1200

CHROMIUM 0.29 15 13 13 12 9.4 15 15 13

COBALT 2.3 16 11 7.7 12 5.4 14 13 14

COPPER 310 3100 15  J 17  J 12  J 22  J 9.4  J 25  J 24  J 20  J

IRON 5500 43000 26000 25000 29000 17000 31000 36000 32000

LEAD 400 150 9.8  J 30  J 47  J 6.6  J 45  J 12  J 12  J 10  J

MAGNESIUM 4100 3400 2200 3700 2100 3700 2900 3000

MANGANESE 180 390 810 400 280 520 210 460 370 460

MERCURY 0.56 23 0.017  U 0.021  J 0.038  J 0.017  U 0.059 0.017  U 0.017  U 0.017  U

NICKEL 150 1000 32 18 14 22 11 24 23 22

POTASSIUM 620 560 400 530 400 600 660 1100

SELENIUM 39 390 0.1  U 0.27  J 0.45  J 0.13  J 0.25  J 0.16  J 0.31  J 0.15  J

SILVER 39 200 0.058  J 0.069  J 0.098  J 0.06  J 0.082  J 0.034  J 0.056  J 0.1

SODIUM 38  J 46  J 53 40  J 37  J 67 30  J 82

THALLIUM 0.78 5.5 0.045  J 0.058  J 0.074  J 0.032  J 0.052  J 0.069  J 0.06  J 0.13

VANADIUM 39 550 16 18 23 13 16 19 18 16

ZINC 2300 6000 100 54 58 57 54 54 55 56

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

BROMOMETHANE 730 800

CARBON DISULFIDE 82000

CIS-1,2-DICHLOROETHENE 16000 630000 1700

CYCLOHEXANE 700000

ISOPROPYLBENZENE 210000 27000

METHYL ACETATE 7800000

METHYL CYCLOHEXANE

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

TOTAL 1,2-DICHLOROETHENE 70000 630000

TOTAL XYLENES 63000 110000 540000

TRICHLOROETHENE 2800 13000 200

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900
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CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06

11/23/10 11/18/10 11/18/10 11/18/10 11/19/10 11/19/10 11/19/10 11/30/10

6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT

8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM

4.9  UJ 2.1  J 0.88  U 1.6  J 1.1  U 1.1  UJ 0.96  U 1.4  UJ

51  U 18 4.4  U 17 8.2  J 3.8  J 18 13  UJ

0.27  J 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U

0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U

14 0.65  J 0.44  U 0.45  U 0.27  J 0.28  J 0.48  U 0.22  J

0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 1.7 0.24  U

0.085  U 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U

0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U

0.45  UJ 0.81  U 0.88  U 0.90  U 1.1  U 1.1  UJ 0.96  U 0.94  U

0.41  J 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U

0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 9.7 0.19  U

0.56  J 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U

0.19  U 0.18  U 0.20  U 0.205  U 0.25  U 0.245  UJ 1.7 0.215  U

0.85  U 0.81  U 0.88  U 0.90  U 1.1  U 1.1  UJ 0.96  U 0.94  U

0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 3.3 0.47  U

52  J 0.66  J 0.33  J 0.67  J 1.7  U 1.6  U 6.3 1.7  U

380  J 0.99  J 1.6  U 1.3  J 1.7  U 1.6  U 22 1.7  U

91  J 0.66  J 1.6  U 1  J 1.7  U 1.6  U 13 1.7  U

860  J 2 1.6  U 3 0.66  J 1.6  U 33  J 1.7  U

1600 9.9 1.6  U 20 9.9 1.3  J 150 1.7  U

990 8.2  J 1.6  U 17 10 2.6 130 0.67  J

2400 12 1.6  U 25 14 3.3 180 1.7  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000

INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

ALPHA-CHLORDANE 1600

DIELDRIN 30 40

ENDRIN 1800

GAMMA-CHLORDANE 1600

METHOXYCHLOR 31000

AROCLOR-1254 220

AROCLOR-1260 220

AROCLOR-1268

TOTAL AROCLOR 220 10000 10000

CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06

11/23/10 11/18/10 11/18/10 11/18/10 11/19/10 11/19/10 11/19/10 11/30/10

6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT

8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM

820 4.9  J 1.6  U 10 5.3 1.6 83 1.7  U

920 4.9  J 0.66  J 8.4 4.3 2 100 0.34  J

1800 6.6  J 1.6  U 13 7.3 2 120 1.7  U

340 1.3  J 1.6  U 5  J 1.3  J 1.6 33  J 1.7  U

4900 15 1.6  U 26 13 1.6  U 180 1.7  U

490  J 1.3  J 1.6  U 1.7 1.7  U 1.6  U 24 1.7  U

990 6.6  J 1.6  U 12 5.6 1.6 120 1.7  U

120 0.66  J 1.6  U 1  J 1.7  U 1.6  U 10 1.7  U

3700 11 0.66  J 17 6 1.6  U 120 1.7  U

6200 16 0.33  J 34 16 0.33  J 230 1.7  U

0.13  U 0.43  J 0.13  U 1.3  J 0.13  U 0.13  U 0.13  U 0.13  U

3.7  J 0.23  J 0.13  U 0.66  J 0.20  J 0.13  U 3.2  J 0.13  U

9.8  J 0.63  J 0.13  U 2.3  J 0.57  J 0.13  U 48  J 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 1.2  J 0.13  U

0.13  U 0.10  J 0.13  U 0.26  J 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.30  U 0.30  U 0.29  U 0.30  U 0.30  U 0.30  U 0.30  U 0.29  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

9.6  J 13  U 13  U 13  U 13  U 13  U 61 13  U

6.7  U 6.7  U 6.6  U 6.6  U 6.7  U 6.8  U 6.8  U 6.6  U

9.6 0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 61 0.00  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed



TABLE 4-3

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SUBSURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 6 OF 15

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 0.78 5.5

VANADIUM 39 550

ZINC 2300 6000

CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06

11/23/10 11/18/10 11/18/10 11/18/10 11/19/10 11/19/10 11/19/10 11/30/10

6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT

8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM

11000 10000 7800 11000 11000 15000 7300 11000

0.68 0.3 0.34 0.36 0.28 0.31 0.9 0.31

8.8 7.9  J 11  J 11  J 12  J 9.9  J 5.2  J 33

21 19  J 10  J 16  J 22  J 8.5  J 20  J 14

0.34 0.34 0.26 0.44 0.31 0.31 0.3 0.25

0.15 0.06 0.061 0.073 0.083 0.27 0.2 0.072

3200 510  J 1600  J 690  J 1700  J 2000  J 1100  J 1900

13 16 14 17 16 21 9.6 14

9.1 11 6.4 11 14 14 7.2 16

17  J 17 18 21 15 18 17 22  J

25000 30000  J 25000  J 26000  J 31000  J 38000  J 14000  J 37000

37  J 11  J 10  J 15  J 8.2  J 9.1  J 32  J 9.5  J

3100 3000  J 2700  J 3000  J 3400  J 5400  J 2000  J 4000

320 270  J 110  J 340  J 450  J 250  J 210  J 280

0.032  J 0.017  U 0.017  U 0.017  U 0.017  U 0.017  U 0.027  J 0.017  U

17 20 17 21 26 31 12 22

570 790 750 560 790 500 380 590

0.25  J 0.16  J 0.27  J 0.22  J 0.11  J 0.46 0.14  J 0.52

0.065  J 0.053  J 0.061  J 0.052  J 0.064  J 0.067  J 0.19 0.11

38  J 39  UJ 52  U 35  UJ 70 42  UJ 34  UJ 68

0.053  J 0.065  J 0.045  J 0.046  J 0.052  J 0.022  J 0.043  J 0.09  J

20 17 13 16 16 17 13 19

51 42  J 42  J 46  J 55  J 65  J 65  J 51

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

BROMOMETHANE 730 800

CARBON DISULFIDE 82000

CIS-1,2-DICHLOROETHENE 16000 630000 1700

CYCLOHEXANE 700000

ISOPROPYLBENZENE 210000 27000

METHYL ACETATE 7800000

METHYL CYCLOHEXANE

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

TOTAL 1,2-DICHLOROETHENE 70000 630000

TOTAL XYLENES 63000 110000 540000

TRICHLOROETHENE 2800 13000 200

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900

U
S

E
P

A
 R

e
g

io
n

a
l 

S
c

re
e

n
in

g
 

L
e

v
e

l

R
ID

E
M

 D
ir

e
c

t 
E

x
p

o
s

u
re

 

C
ri

te
ri

a

R
ID

E
M

 L
e

a
c

h
a

b
il

it
y

 C
ri

te
ri

a

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/30/10 11/30/10 11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

14 FT 14 FT 14 FT 4 FT 10 FT 20 FT 4 FT 36 FT

16 FT 16 FT 16 FT 6 FT 12 FT 22 FT 6 FT 38 FT

ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM FD NM NM NM NM NM NM

47  U 93  UJ 70  U 1.9  UJ 4.4  UJ 1.6  UJ 13  U 1.1  U

240  UJ 280  U 260  U 20  U 40  U 29  U 160  U 7.2  J

24  U 28  U 26  U 0.095  U 0.32  J 0.083  U 0.13  J 0.11  U

24  U 28  U 26  U 0.47  U 0.57  U 0.42  U 0.60  U 0.55  U

24  U 28  U 26  U 0.46  J 0.42  J 0.27  J 0.31  J 0.37  J

24  U 28  U 26  U 0.24  U 0.29  U 0.21  U 0.30  U 0.27  U

47  U 55  U 51  U 0.095  U 8.6 0.083  U 0.12  U 0.11  U

24  U 28  U 26  U 0.24  U 0.49  J 0.21  U 0.30  U 0.27  U

56  UJ 90  UJ 73  U 0.95  UJ 1.1  UJ 0.83  U 1.2  UJ 1.1  U

24  U 28  U 26  U 0.19  U 17 0.17  U 0.24  U 0.22  U

24  U 28  U 26  U 0.19  U 8.7 0.17  U 52 0.22  U

24  U 28  U 26  U 0.47  U 0.55  J 0.42  U 0.59  J 0.55  U

24  U 28  U 26  U 0.215  U 0.26  U 0.19  U 0.27  U 0.245  U

71  U 83  U 77  U 0.95  U 1.9  J 0.83  U 1.2  U 1.1  U

47  U 55  U 51  U 0.47  U 0.57  U 0.42  U 0.60  U 0.55  U

1.6  U 1.8  U 1.7  U 1.7  U 3 1.6  U 1.7 1.7  U

1.6  U 1.8  U 1.7  U 1.7  U 13  J 1.6  U 8.1  J 1.7  U

1.6  U 1.8  U 1.7  U 1.7  U 8  J 1.6  U 15  J 1.7  U

1.6  U 1.8  U 1.7  U 0.33  J 32  J 1.6  U 16  J 1.7  U

1.3  J 1.8  U 1.3  J 5 80  J 1.6  U 47  J 1.7  U

2.3 1.8  U 1.6 4 99  J 1.6  U 60  J 1.7  U

2 1.8  U 1.45 5.3 140 1.6  U 81 1.7  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000

INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

ALPHA-CHLORDANE 1600

DIELDRIN 30 40

ENDRIN 1800

GAMMA-CHLORDANE 1600

METHOXYCHLOR 31000

AROCLOR-1254 220

AROCLOR-1260 220

AROCLOR-1268

TOTAL AROCLOR 220 10000 10000

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/30/10 11/30/10 11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

14 FT 14 FT 14 FT 4 FT 10 FT 20 FT 4 FT 36 FT

16 FT 16 FT 16 FT 6 FT 12 FT 22 FT 6 FT 38 FT

ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM FD NM NM NM NM NM NM

1.6 1.8  U 1.6 2 66 1.6  U 67 1.7  U

2 1.8  U 1.45 1  J 46 1.6  U 27  J 1.7  U

0.98  J 1.8  U 0.98  J 3 93  J 1.6  U 60  J 1.7  U

2 1.8  U 1.45 1.7  U 53 1.6  U 54 1.7  U

1.6  U 1.8  U 1.7  U 8 170  J 1.6  U 87  J 1.7  U

1.6  U 1.8  U 1.7  U 1.7  U 12  J 1.6  U 11  J 1.7  U

2 1.8  U 1.45 2.7 86 1.6  U 67 1.7  U

1.6  U 1.8  U 1.7  U 1.7  U 3.6 1.6  U 2 1.7  U

1.6  U 1.8  U 1.7  U 3.3 110  J 1.6  U 67  J 1.7  U

1.6  U 1.8  U 1.7  U 8.3 270  J 0.32  J 170  J 1.7  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U

0.13  U 0.13  U 0.13  U 0.098  J 5.2  J 0.13  J 2.4  J 0.14  U

0.13  U 0.13  U 0.13  U 1.6  UJ 11  J 0.40  UJ 9.9  J 0.14  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.50  J 0.14  U

0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 0.31  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

6.7  U 6.7  U 6.7  U 6.6  U 6.6  U 6.7  U 6.8  U 6.9  U

0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 0.00  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 0.78 5.5

VANADIUM 39 550

ZINC 2300 6000

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

11/30/10 11/30/10 11/30/10 11/30/10 11/23/10 11/23/10 11/23/10 11/19/10

14 FT 14 FT 14 FT 4 FT 10 FT 20 FT 4 FT 36 FT

16 FT 16 FT 16 FT 6 FT 12 FT 22 FT 6 FT 38 FT

ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB

NM FD NM NM NM NM NM NM

24000 23000 23500 14000 11000 11000 11000 5900

0.98 0.58 0.78 0.53 0.98 0.22 0.33 0.29

27 18 22.5 19 6 8 9.7 6.4  J

10 8.6 9.3 23 21 32 24 20  J

0.44 0.45 0.445 0.35 0.37 0.31 0.39 0.21

0.11 0.073 0.0915 0.095 0.11 0.077 0.13 0.081

2300 2600 2450 1400 1500 840 1300 1800  J

25 24 24.5 15 15 16 14 10

21 16 18.5 14 11 14 9.4 9.3

38  J 24  J 31 20  J 17  J 21  J 17  J 12

66000 63000 64500 37000 29000 31000 25000 26000  J

11  J 17  J 14 11  J 29  J 8.7  J 38  J 5.1  J

9000 8800 8900 4200 3100 3300 2800 3600  J

1800 2200 2000 430 330 360 360 420  J

0.017  U 0.017  U 0.017  U 0.017  U 0.029  J 0.017  U 0.022  J 0.017  U

47 39 43 25 20 25 18 17

390 370 380 600 420 1200 390 500

0.1  U 0.1  U 0.10  U 0.1  U 0.25  J 0.21  J 0.38  J 0.17  J

0.077  J 0.069  J 0.073 0.071  J 0.075  J 0.043  J 0.069  J 0.12

55 53 54 73 33  J 53 33  J 56  U

0.039  J 0.02  J 0.0295 0.041  J 0.053  J 0.08  J 0.069  J 0.032  J

17 16 16.5 17 19 18 24 14

92 64 78 59 63 47 50 41  J

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

BROMOMETHANE 730 800

CARBON DISULFIDE 82000

CIS-1,2-DICHLOROETHENE 16000 630000 1700

CYCLOHEXANE 700000

ISOPROPYLBENZENE 210000 27000

METHYL ACETATE 7800000

METHYL CYCLOHEXANE

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

TOTAL 1,2-DICHLOROETHENE 70000 630000

TOTAL XYLENES 63000 110000 540000

TRICHLOROETHENE 2800 13000 200

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900
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CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13

11/19/10 11/19/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10

4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT

6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT

NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM FD NM NM

8.3  J 8.4  J 12  J 7.6  J 1.4  J 1.4  J 1.4 3.9  J

94 55 130  J 48 11  J 8.6  J 9.8 40  J

0.22  J 0.56  J 0.091  UJ 0.25  J 0.06  U 0.067  U 0.0635  U 0.11  U

0.51  U 0.57  U 0.50  J 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U

0.28  J 5.5 0.28  J 0.95  J 0.67  J 0.85  J 0.76 0.34  J

0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U

0.32  J 1.1  J 0.091  UJ 0.09  U 0.06  U 0.067  U 0.0635  U 0.11  U

0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U

1  U 1.1  U 2.9  J 0.90  U 0.60  U 0.67  U 0.635  U 1.1  U

1  J 1.3  J 0.18  UJ 1.6  J 0.12  U 0.13  U 0.125  U 0.21  U

0.73  J 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U

0.40  J 0.41  J 0.46  UJ 0.54  J 0.30  U 0.34  U 0.32  U 0.29  J

0.225  U 0.26  U 0.205  UJ 0.20  U 0.135  U 0.15  U 0.1425  U 0.235  U

1  U 1.1  U 0.91  UJ 0.38  J 0.60  U 0.67  U 0.635  U 1.1  U

0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U

8 8.7 0.64  J 17  J 2.6  J 0.99  J 1.795 2  J

17  J 13  J 1.3  J 9.6 6.5  J 2.3  J 4.4 6.3

4.4 7.1 1.9 8.9 7.1  J 3.6  J 5.35 13

50  J 39  J 3.5 16 22  J 7.3  J 14.65 28

150 130 27 68 99 68 83.5 100

130 120 24 67 85 60 72.5 81

170 140 34 100 120 84 102 120  J

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000

INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

ALPHA-CHLORDANE 1600

DIELDRIN 30 40

ENDRIN 1800

GAMMA-CHLORDANE 1600

METHOXYCHLOR 31000

AROCLOR-1254 220

AROCLOR-1260 220

AROCLOR-1268

TOTAL AROCLOR 220 10000 10000

CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13

11/19/10 11/19/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10

4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT

6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT

NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM FD NM NM

84 65 14 34 53  J 21  J 37 40  J

67  J 65 16 36 52  J 22  J 37 43

120 91 19 51 86  J 46  J 66 69

15  J 17  J 6.4  J 15 23  J 11  J 17 17

250 170 35 110 110 81 95.5 130  J

31 26  J 1.9 16 13  J 4  J 8.5 8.3

67  J 78 16 36 52  J 22  J 37 55  J

7 18 0.96  J 4.1 3.6  J 1.7  J 2.65 1.7

200 140 24 77 90  J 32  J 61 150  J

280 190 45 130 200  J 94  J 147 240  J

4.8  J 34 0.90  J 40 0.71  J 1.2  J 0.955 74

13  J 1.7  J 15  J 24 0.30  J 0.58  J 0.44 16  J

12  J 12  J 14  J 4.2  J 1.1  J 1.5  J 1.3 9  J

0.13  U 0.13  U 0.13  U 1.7  J 0.14  U 0.14  U 0.14  U 0.13  U

0.13  U 0.41  J 0.13  U 1.5  J 0.13  U 0.17  J 0.1175 25  J

0.13  U 4.8  UJ 0.13  U 3.9  J 0.14  U 0.14  U 0.14  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.135  U 0.13  U

0.55  J 0.78  J 0.13  U 1.1  J 0.14  U 0.14  U 0.14  U 24  J

0.29  U 0.30  U 0.30  U 0.30  U 0.30  U 0.31  U 0.305  U 0.30  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

25  J 6.8  U 6.7  U 6.6  U 6.8  U 7.3  J 5.35 6.8  U

25 0.00  U 0.00  U 0.00  U 0.00  U 7.3 3.65 0.00  U

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 0.78 5.5

VANADIUM 39 550

ZINC 2300 6000

CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13

11/19/10 11/19/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10 11/15/10

4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT

6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT

NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL

SB SB SB SB SB SB SB SB

NM NM NM NM NM FD NM NM

11000 12000 13000 11000 3800 4100 3950 11000

3.6 1 1.1 0.36 0.17  J 0.18  J 0.175 0.69

8.6  J 6.8  J 7.9  J 16  J 1.3  J 1.5  J 1.4 13  J

21  J 21  J 30  J 22  J 5.5  J 6.9  J 6.2 23  J

0.35 0.34 0.52 0.41 0.092  J 0.096 0.094 0.42

0.15 0.14 0.11 0.1 0.036  J 0.045  J 0.0405 0.11

3800  J 15000  J 670  J 850  J 560  J 530  J 545 1400  J

13 13 15 13 5.7 5.8 5.75 13

8.3 8.7 8.2 10 3.1 3.3 3.2 8.6

18 16 20 16 4.3 4.2 4.25 14

23000  J 24000  J 20000  J 26000  J 7900  J 8700  J 8300 25000  J

160  J 44  J 31  J 23  J 5.2  J 15  J 10.1 30  J

3000  J 3700  J 2200  J 2800  J 1400  J 1400  J 1400 2300  J

370  J 420  J 330  J 430  J 66  J 67  J 66.5 270  J

0.037  J 0.045  J 0.035  J 0.019  J 0.017  U 0.017  U 0.017  U 0.036  J

16 17 18 18 6.7 7 6.85 16

510 510 380 360 230 220 225 430

0.24  J 0.36  J 0.44  J 0.28  J 0.12  J 0.094  J 0.107 0.38  J

0.2 0.077  J 0.1 0.091  J 0.043  J 0.033  J 0.038 0.09  J

48  UJ 52  U 30  UJ 34  UJ 22  UJ 21  UJ 21.5  U 33  UJ

0.044  J 0.052  J 0.077  J 0.064  J 0.043  J 0.043  J 0.043 0.068  J

17 18 19 18 7.1 7.9 7.5 20

72  J 55  J 52  J 51  J 18  J 20  J 19 46  J

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

2-BUTANONE 2800000 10000000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

BROMOMETHANE 730 800

CARBON DISULFIDE 82000

CIS-1,2-DICHLOROETHENE 16000 630000 1700

CYCLOHEXANE 700000

ISOPROPYLBENZENE 210000 27000

METHYL ACETATE 7800000

METHYL CYCLOHEXANE

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

TOTAL 1,2-DICHLOROETHENE 70000 630000

TOTAL XYLENES 63000 110000 540000

TRICHLOROETHENE 2800 13000 200

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900
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CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

11/15/10 11/15/10 11/15/10 11/15/10

1 FT 11 FT 1 FT 5 FT

2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL

SB SB SB SB

NM NM NM NM

10 1.6  J 1.9  J 1.1  U

87 16 16 7.2  J

0.17  J 0.083  U 0.099  U 0.11  U

0.50  U 0.41  U 0.50  U 0.53  U

0.41  J 0.69  J 0.26  J 0.53  U

0.25  U 0.21  U 0.25  U 0.26  U

0.10  U 0.083  U 0.099  U 0.11  U

0.25  U 0.21  U 0.25  U 0.26  U

0.94  J 0.83  U 0.99  U 1.1  U

0.20  U 0.17  U 0.20  U 0.21  U

3.7 0.17  U 0.20  U 0.21  U

0.41  J 0.41  U 0.50  U 0.53  U

0.225  U 0.19  U 0.225  U 0.235  U

1  U 0.83  U 0.99  U 1.1  U

0.50  U 0.41  U 0.50  U 0.53  U

15  J 3.4  U 3.3  U 3.3  U

140 1.7  U 1.7  U 0.66  J

23 1.7  U 1.7  U 1.7  U

160 1.4  J 0.33  J 3.6

820 8.8 14 20

720 7.8 12 15

1100 11 20 22

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)
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BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000

INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

ALPHA-CHLORDANE 1600

DIELDRIN 30 40

ENDRIN 1800

GAMMA-CHLORDANE 1600

METHOXYCHLOR 31000

AROCLOR-1254 220

AROCLOR-1260 220

AROCLOR-1268

TOTAL AROCLOR 220 10000 10000

CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

11/15/10 11/15/10 11/15/10 11/15/10

1 FT 11 FT 1 FT 5 FT

2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL

SB SB SB SB

NM NM NM NM

400 4.1 6.7 7.6

340 3 6.3 7.9

570 6.4 11 14

150 1  J 1.7 1.3  J

1300 13 19 31

110 1.7  U 1.7  U 1.6  J

450 5.1 8 8.6

11 1.7  U 1.7  U 1.7  U

800 8.4 6.7 17

1700 17 21 32

0.13  U 0.16  J 0.13  U 0.13  U

18 0.20  J 0.10  J 0.33  J

81 0.49  J 0.27  J 0.98  J

0.51  J 0.13  U 0.13  U 0.13  U

5.9  J 0.13  U 0.13  U 0.13  U

23  J 0.13  U 0.13  U 0.26  J

6.4  J 0.13  U 0.13  U 0.16  J

4.8  J 0.13  U 0.13  U 0.13  U

0.30  U 0.30  U 0.30  U 0.29  U

13  U 13  U 13  U 13  U

440 13  U 13  U 13  U

6.8  U 6.6  U 6.7  U 98  J

440 0.00  U 0.00  U 98

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed



TABLE 4-3

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SUBSURFACE SOIL SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 15 OF 15

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE

VOLATILES (UG/KG)

U
S

E
P

A
 R

e
g

io
n

a
l 

S
c

re
e

n
in

g
 

L
e

v
e

l

R
ID

E
M

 D
ir

e
c

t 
E

x
p

o
s

u
re

 

C
ri

te
ri

a

R
ID

E
M

 L
e

a
c

h
a

b
il

it
y

 C
ri

te
ri

a

METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 0.78 5.5

VANADIUM 39 550

ZINC 2300 6000

CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

11/15/10 11/15/10 11/15/10 11/15/10

1 FT 11 FT 1 FT 5 FT

2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL

SB SB SB SB

NM NM NM NM

8700 13000 11000 11000

2 0.31 0.26 0.33

8.5  J 9  J 9.3  J 11  J

34  J 22  J 20  J 20  J

0.32 0.35 0.32 0.33

0.39 0.086 0.061 0.079

2000  J 1300  J 1200  J 1400  J

14 14 14 17

9 10 10 11

18 13 16 17

18000  J 26000  J 28000  J 29000  J

140  J 17  J 11  J 15  J

2400  J 3100  J 3600  J 3400  J

280  J 260  J 320  J 320  J

0.069 0.033  J 0.016  U 0.016  U

14 17 20 21

380 540 590 780

0.27  J 0.35  J 0.19  J 0.19  J

0.13 0.07  J 0.07  J 0.11

39  UJ 57  U 120 140

0.046  J 0.061  J 0.051  J 0.056  J

15 18 17 16

120  J 45  J 45  J 48  J

Dark Shading-Exceeds RSL; Bold/Italic-Exceeds DEC; Underline-Exceeds GALCH; Light Shading-Detected; U-Not Detected;

J-Quantitation is approx.; R-Rejected; NA-Not Analyzed



TABLE 4-4

ANALYTICAL RESUTS SUMMARY FOR DETECTED PARAMETERS IN GROUNDWATER SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 2

LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

DEPTH

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 12/21/10 12/21/10 12/22/10 12/21/10 12/21/10 12/20/10 12/20/10 12/20/10 12/20/10 12/20/10

VOLATILES (UG/L)

2-BUTANONE 710 1  U 1  U 1  U 3.7  J 1  U 1  U 1  U 1  U 1  U 1  U

METHYL ACETATE 3700 0.5  U 0.5  U 0.5  U 1.7  J 0.5  U 0.5  U 0.5  U 0.50  U 0.5  U 0.5  U

METHYL TERT-BUTYL ETHER 12 0.39  J 0.5  U 0.5  U 0.5  U 0.5  U 0.51  J 0.58  J 0.545  0.5  U 0.5  U

SEMIVOLATILES (UG/L)

2-METHYLNAPHTHALENE 15 0.011  J 0.05  U 0.05  U 0.01  J 0.057  U 0.011  J 0.054  U 0.011  J 0.058  U 0.05  U

4-METHYLPHENOL 18 0.27  U 0.25  U 0.25  U 15  0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

ACENAPHTHYLENE 220 0.054  U 0.05  U 0.05  U 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

ACETOPHENONE 370 0.11  U 0.1  U 0.1  U 0.23  J 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

ANTHRACENE 1100 0.011  J 0.05  U 0.01  J 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BUTYL BENZYL PHTHALATE 35 0.11  U 0.073  J 0.1  U 0.1  U 0.091  J 0.24  J 0.14  J 0.19  0.12  U 0.15  J

DIETHYL PHTHALATE 2900 0.49  J 0.43  J 0.41  J 0.37  J 0.5  J 0.27  U 0.45  J 0.2925  0.49  J 0.4  J

NAPHTHALENE 0.14 0.054  U 0.05  U 0.05  U 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.012  J 0.05  U

PHENANTHRENE 110 0.022  J 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

PHENOL 1100 0.54  U 0.5  U 0.5  U 0.25  J 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  UJ

PYRENE 110 0.011  J 0.05  U 0.01  J 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.012  J 0.05  U

PESTICIDES/PCBS (UG/L)

DIELDRIN 0.0042 0.00086  U 0.0008  U 0.0008  U 0.0008  U 0.00089  U 0.0014  J 0.00085  J 0.001125  0.0008  U 0.00087  U

METALS (UG/L)

ALUMINUM 3700 380  100  U 200  900  240  250  190  220  190  100  U

ARSENIC 10 4.3  J 1  U 1  U 5.4  0.71  J 1  U 0.46  J 0.46  J 8.6  9.7  

BARIUM 2000 95  55  36  42  30  60  57  58.5  66  44  

CADMIUM 5 0.093  J 0.069  J 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.20  U 0.089  J 0.2  U

CALCIUM 69000  36000  40000  65000  25000  36000  36000  36000  66000  87000  

CHROMIUM 100 0.92  J 1  U 0.73  J 0.95  J 0.75  J 0.76  J 0.7  J 0.73  1  U 1  U

COBALT 1.1 15  2  2.6  17  2.7  2.1  2  2.05  12  5.6  

COPPER 1300 1.8  1  U 2.1  1.8  0.9  J 1.6  0.82  J 1.21  1.4  1  U

IRON 2600 4700  65  500  10000  760  710  600  655  83000  32000  

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-4

ANALYTICAL RESUTS SUMMARY FOR DETECTED PARAMETERS IN GROUNDWATER SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 2

LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

DEPTH

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 12/21/10 12/21/10 12/22/10 12/21/10 12/21/10 12/20/10 12/20/10 12/20/10 12/20/10 12/20/10

LEAD 15 0.43  J 0.5  U 0.5  U 0.7  J 0.5  U 0.33  J 0.5  U 0.33  J 0.24  J 0.5  U

MAGNESIUM 21000  5300  5700  19000  11000  11000  11000  11000  11000  10000  

MANGANESE 88 13000  2400  1000  9600  2200  800  760  780  4100  6300  

NICKEL 100 11  3.4  6.6  13  3.8  4.7  4.4  4.55  3.5  2.3  

POTASSIUM 6800  2500  1900  11000  3600  2700  2600  2650  3900  4100  

SELENIUM 50 2.3  J 1  U 1  U 1  U 1  U 1  U 1  U 1  U 0.83  J 1  U

SODIUM 42000  110000  93000  150000  50000  160000  160000  160000  13000  40000  

VANADIUM 18 0.75  J 1  U 0.47  J 1.4  0.42  J 0.34  J 0.33  J 0.335  0.55  J 1  U

ZINC 1100 4.4  J 3.4  J 4  U 4.1  J 4  U 3.9  J 4.5  J 4.2  4  U 3.4  J

DISSOLVED METALS (UG/L)

ALUMINUM 3700 100  U 100  U 100  U 110  100  U 100  U 100  U 100  U 100  U 100  U

ARSENIC 10 4  J 1  U 1  U 5.2  1  U 1  U 1  U 1  U 8.2  9.9  

BARIUM 2000 85  55  35  41  30  58  59  58.5  68  45  

CADMIUM 5 0.087  J 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.20  U 0.058  J 0.2  U

CALCIUM 67000  36000  40000  64000  26000  38000  39000  38500  68000  84000  

CHROMIUM 100 0.48  J 0.47  J 0.52  J 0.69  J 1  U 1  U 1  U 1  U 1  U 1  U

COBALT 1.1 14  1.9  2.4  17  2.8  1.9  2.1  2  13  5.4  

COPPER 1300 0.89  J 1.9  1  1  0.84  J 0.78  J 1.6  1.19  1  U 1  U

IRON 2600 3700  38  U 10  UJ 8300  48  280  320  300  78000  32000  

MAGNESIUM 20000  5200  5600  18000  12000  12000  12000  12000  11000  9900  

MANGANESE 88 13000  2400  1000  10000  2400  780  820  800  4200  6200  

NICKEL 100 11  3.6  4.9  12  3.6  4.5  4.6  4.55  3.2  2.3  

POTASSIUM 6100  2500  1900  11000  3500  2500  2600  2550  4000  3900  

SELENIUM 50 3  J 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

SODIUM 41000  110000  92000  140000  52000  160000  160000  160000  13000  39000  

VANADIUM 18 0.43  J 1  U 1  U 0.32  J 1  U 1  U 1  U 1  U 1  U 1  U

ZINC 1100 3.1  J 3  J 4  U 5.5  J 3.3  J 4.2  J 3.9  J 4.05  4  U 4  U

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-5

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SEDIMENT SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 3

LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-SD01-

0006

CRF-SD-SD02-

0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-SD03-

0612

CRF-SD-SD04-

0006

CRF-SD-SD05-

0006

CRF-SD-SD06-

0006

CRF-SD-SD07-

0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10

VOLATILES (UG/KG)

4-METHYL-2-PENTANONE 33 85  U 0.28  U 0.18  U 0.23  U 330  UJ 5.2  J 1.2  J 1  J 0.61  J

ACETONE 9 430  UJ 46  31  U 30.75  1700  UJ 91  46  41  23  U

BENZENE 57 43  U 0.11  U 0.072  U 0.091  U 170  UJ 0.29  J 0.11  U 0.10  U 0.073  U

CARBON DISULFIDE 0.85 43  U 3.1  J 1.2  J 2.15  170  UJ 3.9  0.52  J 0.36  J 0.92  J

METHYL ACETATE 550  UJ 1.7  UJ 0.87  UJ 1.285  U 1500  J 5.4  J 1.4  UJ 1  UJ 0.73  UJ

TOLUENE 670 43  U 0.56  U 0.19  J 0.19  J 170  UJ 190  0.35  J 0.50  U 0.36  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 20.2 3.6  J 1.7  2  1.85  14  2.6  6.7  3.4  2  

ACENAPHTHENE 290 7.9  1.3  J 1.7  1.5  590  U 6.2  26  5  4.6  

ACENAPHTHYLENE 160 16  2  2  2  590  U 5.6  8.4  6.4  4.3  

ANTHRACENE 57.2 26  J 13  J 5.6  J 9.3  240  J 12  81  J 15  13  

BENZO(A)ANTHRACENE 108 130  27  J 27  J 27  820  99  J 300  130  U 79  J

BENZO(A)PYRENE 150 120  J 40  J 40  J 40  820  160  300  54  J 110  J

BENZO(B)FLUORANTHENE 1800 200  J 66  53  J 59.5  1400  260  400  80  J 160  

BENZO(G,H,I)PERYLENE 170 92  J 40  J 40  J 40  710  130  J 220  54  J 110  J

BENZO(K)FLUORANTHENE 240 1.6  UJ 40  J 27  J 33.5  710  99  J 220  54  J 79  J

CHRYSENE 166 130  J 53  J 53  J 53  940  200  320  80  J 130  

DIBENZO(A,H)ANTHRACENE 33 26  J 66  U 67  U 66.5  U 590  U 160  U 54  J 130  U 130  U

FLUORANTHENE 423 220  J 80  80  80  1800  330  700  130  210  

FLUORENE 77.4 8.2  J 3.6  2.7  3.15  350  J 9.9  30  9.4  5.3  

INDENO(1,2,3-CD)PYRENE 200 79  J 27  J 47  J 37  590  99  J 190  80  J 79  J

NAPHTHALENE 176 3.6  0.99  J 1  J 0.995  590  U 1.6  3.4  1.7  0.99  J

PHENANTHRENE 204 79  40  J 27  J 33.5  710  160  380  110  J 110  J

PYRENE 195 260  J 93  93  93  1900  360  730  160  240  

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-5

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SEDIMENT SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 3

LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-SD01-

0006

CRF-SD-SD02-

0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-SD03-

0612

CRF-SD-SD04-

0006

CRF-SD-SD05-

0006

CRF-SD-SD06-

0006

CRF-SD-SD07-

0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10

TOTAL PAHS ECO 1401.3  528.59  502  515.295  11004  1934.9  3969.5  842.9  1337.19  

TOTAL PAHS ECO HALFND 1402.1  561.59  535.5  548.545  12184  2014.9  3969.5  972.9  1402.19  

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4.88 2.4  J 3.4  J 1.6  J 2.5  0.099  U 0.13  U 2.7  J 2.9  J 0.13  U

4,4'-DDE 3.16 5.8  J 1.4  J 0.98  J 1.19  10  J 1.9  J 0.14  U 1.6  J 0.89  J

4,4'-DDT 4.16 8.6  J 1.2  UJ 0.81  UJ 1.005  U 5.5  UJ 2.4  UJ 6.2  UJ 2.9  UJ 1.8  UJ

ALDRIN 2 0.13  U 3.1  J 4.3  J 3.7  0.87  J 0.13  U 0.14  U 0.13  U 0.13  U

ALPHA-CHLORDANE 3.24 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.53  J

AROCLOR-1254 59.8 13  U 13  U 13  U 13  U 26  J 13  U 13  U 13  U 13  U

AROCLOR-1260 59.8 13  U 13  U 13  U 13  U 23  J 13  U 13  U 13  U 13  U

DIELDRIN 2 0.91  J 20  19  19.5  0.099  U 1.6  J 1.4  J 1.2  J 0.13  U

GAMMA-CHLORDANE 3.24 0.13  U 0.69  J 0.61  J 0.65  1.5  J 0.13  U 0.14  U 0.53  J 0.13  U

METHOXYCHLOR 19 0.30  U 0.30  U 0.30  U 0.30  U 0.22  U 0.30  U 0.31  U 2.7  J 0.30  U

TOTAL AROCLOR 59.8 0.00  U 0.00  U 0.00  U 0.00  U 49  0.00  U 0.00  U 0.00  U 0.00  U

METALS (MG/KG)

ALUMINUM 8900  2500  2600  2550  14000  5900  3700  2600  3500  

ANTIMONY 3 0.48  0.18  J 0.13  J 0.155  2.4  2  0.41  0.35  0.36  

ARSENIC 9.79 6  1.7  1.6  1.65  22  5.8  3.5  3.5  4.8  

BARIUM 48 21  9.3  8.6  8.95  47  29  16  7.7  72  

BERYLLIUM 0.27  0.13  0.12  0.125  0.57  0.2  0.16  0.16  0.32  

CADMIUM 0.99 0.16  0.064  0.077  0.0705  0.78  0.23  0.11  0.081  0.21  

CALCIUM 1600  500  590  545  5100  1500  750  600  700  

CHROMIUM 43.4 12  4  5.2  4.6  22  7.6  17  4.6  13  

COBALT 50 8.4  2.1  2  2.05  8.8  5.1  2.8  2.9  4.3  

COPPER 31.6 16  7.6  5.7  6.65  51  14  9.9  7.2  18  

IRON 20000 22000  8300  8400  8350  37000  21000  12000  13000  14000  

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-5

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SEDIMENT SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 3 OF 3

LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-SD01-

0006

CRF-SD-SD02-

0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-SD03-

0612

CRF-SD-SD04-

0006

CRF-SD-SD05-

0006

CRF-SD-SD06-

0006

CRF-SD-SD07-

0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10 12/01/10

LEAD 35.8 31  13  15  14  99  18  58  21  27  

MAGNESIUM 2400  900  870  885  3900  2000  1300  1000  1200  

MANGANESE 460 290  120  130  125  670  780  120  130  190  

MERCURY 0.18 0.041  J 0.017  U 0.017  U 0.017  U 0.14  0.02  J 0.017  U 0.017  U 0.019  J

NICKEL 22.7 17  4.4  4.5  4.45  22  9.3  5.9  4.6  9.5  

POTASSIUM 370  290  310  300  860  570  350  280  380  

SELENIUM 1 0.25  J 0.11  J 0.1  U 0.08  0.92  0.23  J 0.13  J 0.1  U 0.15  J

SILVER 0.5 0.071  J 0.026  J 0.024  J 0.025  0.22  0.048  J 0.035  J 0.021  J 0.054  J

SODIUM 61  50  75  62.5  250  130  56  42  J 43  J

THALLIUM 0.048  J 0.019  J 0.023  J 0.021  0.11  0.049  J 0.03  J 0.02  U 0.039  J

VANADIUM 57 16  5.2  5.6  5.4  470  13  9  9.6  13  

ZINC 121 57  J 25  J 26  J 25.5  230  J 96  J 47  J 34  J 86  J

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-6

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE WATER SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 3

LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-

SW02-1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 12/01/10 12/01/10

VOLATILES (UG/L)

METHYLENE CHLORIDE 214 0.44  J 0.5  U 0.5  U 0.50  U 0.5  U 0.5  U 0.5  U 0.5  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

ACENAPHTHYLENE 484 0.022  J 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

ANTHRACENE 0.73 0.043  J 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

BENZO(A)ANTHRACENE 0.027 0.46  0.04  J 0.05  U 0.04  J 0.05  U 0.054  U 0.05  U 0.053  U

BENZO(A)PYRENE 0.014 0.42  0.061  0.05  U 0.043  0.031  J 0.054  U 0.05  U 0.053  U

BENZO(B)FLUORANTHENE 0.9 0.78  0.14  J 0.05  UJ 0.0825  0.072  0.054  U 0.05  U 0.053  U

BENZO(G,H,I)PERYLENE 0.76 0.28  0.04  J 0.05  U 0.04  J 0.031  J 0.054  U 0.05  U 0.053  U

BENZO(K)FLUORANTHENE 0.6415 0.34  0.02  J 0.05  U 0.02  J 0.05  U 0.054  U 0.05  U 0.053  U

CHRYSENE 2.042 0.47  0.071  0.05  U 0.048  0.031  J 0.054  U 0.05  U 0.053  U

DIBENZO(A,H)ANTHRACENE 0.2825 0.065  0.02  J 0.05  U 0.02  J 0.05  U 0.054  U 0.05  U 0.053  U

FLUORANTHENE 4.4 0.72  0.11  J 0.03  J 0.07  0.072  0.054  U 0.05  U 0.053  U

INDENO(1,2,3-CD)PYRENE 4.31 0.3  0.03  J 0.05  U 0.03  J 0.05  U 0.054  U 0.05  U 0.053  U

PHENANTHRENE 6.3 0.17  0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

PYRENE 0.025 0.83  0.1  0.02  J 0.06  0.062  0.054  U 0.05  U 0.053  U

PESTICIDES/PCBS (UG/L)

4,4'-DDD 0.011 0.0016  U 0.0081  J 0.0016  U 0.00445  0.0016  U 0.0016  U 0.0016  U 0.0016  U

4,4'-DDE 105 0.0027  J 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U

4,4'-DDT 0.001 0.0041  J 0.0025  J 0.0016  U 0.00165  0.0029  J 0.0016  U 0.0016  U 0.0016  U

DIELDRIN 0.056 0.0008  U 0.05  0.057  0.0535  0.0008  U 0.0008  U 0.003  J 0.0014  J

ENDRIN 0.036 0.008  U 0.0028  J 0.008  U 0.0028  J 0.008  U 0.008  U 0.008  U 0.008  U

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 4-6

ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE WATER SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 3

LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-

SW02-1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 12/01/10 12/01/10

METALS (UG/L)

ALUMINUM 87 730  J 97  J 100  J 98.5  550  J 100  UJ 100  UJ 100  UJ

ANTIMONY 10 1  U 1  U 1  U 1  U 0.46  J 1  U 1  U 1  U

ARSENIC 150 5.8  3.3  J 2.7  J 3  1.9  J 0.79  J 0.82  J 1.3  J

BARIUM 4 20  27  25  26  20  14  14  14  

CADMIUM 0.25 0.2  U 0.12  J 0.069  J 0.0945  0.058  J 0.2  U 0.2  U 0.2  U

CALCIUM 24000  47000  45000  46000  39000  38000  37000  37000  

CHROMIUM 11 2.5  0.97  J 0.74  J 0.855  1.6  0.92  J 0.88  J 0.9  J

COBALT 23 1.6  2.4  2.1  2.25  0.99  J 0.43  J 0.53  J 0.63  J

COPPER 9 4.3  5.5  4.9  5.2  4.1  1.1  0.9  J 0.91  J

IRON 1000 11000  10000  9000  9500  2500  520  740  1200  

LEAD 2.5 4.9  2.2  1.9  2.05  3.5  0.4  J 0.39  J 0.54  J

MAGNESIUM 5900  11000  10000  10500  11000  10000  10000  10000  

MANGANESE 120 540  1500  1400  1450  310  180  250  300  

NICKEL 52 4.2  5.5  4.1  4.8  3.1  3.2  1.8  2.6  

POTASSIUM 2100  2700  2500  2600  2900  2700  2700  2700  

SELENIUM 5 1  U 0.98  J 1  U 0.98  J 1  U 0.93  J 1  U 1  U

SODIUM 74000  J 100000  J 95000  J 97500  62000  J 61000  J 61000  J 61000  J

VANADIUM 20 1.8  0.64  J 0.49  J 0.565  2.2  0.51  J 0.54  J 0.81  J

ZINC 120 41  17  U 20  U 18.5  U 29  17  U 12  U 9.1  UJ

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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ANALYTICAL RESULTS SUMMARY FOR DETECTED PARAMETERS IN SURFACE WATER SAMPLES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 3 OF 3

LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-

SW02-1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 11/30/10 12/01/10 12/01/10

DISSOLVED METALS (UG/L)

ARSENIC 150 0.49  J 0.41  J 0.45  J 0.43  1  U 1  U 0.5  J 0.6  J

BARIUM 4 15  22  22  22  15  15  14  13  

CALCIUM 25000  46000  44000  45000  39000  38000  35000  36000  

CHROMIUM 11 0.74  J 0.74  J 0.65  J 0.695  0.67  J 0.71  J 0.87  J 0.84  J

COBALT 23 0.94  J 1.9  1.9  1.9  0.38  J 0.41  J 0.53  J 0.51  J

COPPER 9 1  U 1.2  1.2  1.2  1.2  0.98  J 1.3  0.99  J

IRON 1000 340  220  290  255  41  17  J 35  17  J

LEAD 2.5 0.5  U 0.5  U 0.5  U 0.50  U 0.23  J 0.5  U 0.5  U 0.5  U

MAGNESIUM 5900  11000  10000  10500  10000  10000  9600  9800  

MANGANESE 120 510  1400  1400  1400  190  180  260  260  

NICKEL 52 2.2  4.3  3.8  4.05  3.3  1.6  2.5  1.4  

POTASSIUM 2200  2600  2500  2550  3000  2800  2700  2700  

SODIUM 75000  95000  92000  93500  61000  60000  57000  57000  

ZINC 120 16  13  15  14  15  17  15  15  

Dark Shading - Exceeds RSL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed



TABLE 6-1

SCREENING CRITERIA FOR SOIL

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 3

Rhode Island Department of

Environmental Management(2)

Volatile Organic Compounds (ug/kg)
106-46-7 1,4-Dichlorobenzene 2,400 C 0.4 27,000 41,000
78-93-3 2-Butanone 2,800,000 N 1,000 10,000,000 NA
108-10-1 4-Methyl-2-Pentanone 530,000 N 230 1,200,000 NA
67-64-1 Acetone 6,100,000 N 2,400 7,800,000 NA
71-43-2 Benzene 1,100 C 0.2 2,500 200
74-83-9 Bromomethane 730 N 1.8 800 NA
75-15-0 Carbon Disulfide 82,000 N 210 NA NA
108-90-7 Chlorobenzene 29,000 N 49 210,000 3,200
67-66-3 Chloroform 290 C 0.053 1,200 NA
156-59-2 cis-1,2-Dichloroethene 16,000 N 8.2 630,000 1,700
110-82-7 Cyclohexane 700,000 N 13,000 NA NA
100-41-4 Ethylbenzene 5,400 C 1.5 71,000 27,000
79-20-9 Methyl Acetate 7,800,000 N 3,200 NA NA
108-87-2 Methyl Cyclohexane NA NA NA NA

75-09-2 Methylene Chloride 36,000 N(4)
2.5 45,000 NA

127-18-4 Tetrachloroethene 8,600 N(4)
4.4 12,000 100

108-88-3 Toluene 500,000 N 590 190,000 32,000

540-59-0 Total 1,2-Dichloroethene 70,000 N 37 630,000 (3) NA

79-01-6 Trichloroethene 440 N(4)
0.16 13,000 200

75-69-4 Trichlorofluoromethane 79,000 N 690 NA NA
Semivolatile Organic Compounds (ug/kg)

91-57-6 2-Methylnaphthalene 23,000 N 140 123,000 NA
83-32-9 Acenaphthene 340,000 N 4,100 43,000 NA

208-96-8 Acenaphthylene 340,000 N(5)
4,100

(5)
23,000 NA

120-12-7 Anthracene 1,700,000 N 42,000 35,000 NA
100-52-7 Benzaldehyde 780,000 N 330 NA NA
56-55-3 Benzo(a)anthracene 150 C 10 900 NA
50-32-8 Benzo(a)pyrene 15 C 3.5 400 240,000
205-99-2 Benzo(b)fluoranthene 150 C 35 900 NA

191-24-2 Benzo(g,h,i)perylene 170,000 N(6)
9,500

(6)
800 NA

207-08-9 Benzo(k)fluoranthene 1,500 C 350 900 NA
117-81-7 Bis(2-ethylhexyl)phthalate 35,000 C 17 46,000 120,000
85-68-7 Butyl Benzyl Phthalate 260,000 C 200 NA NA
86-74-8 Carbazole NA NA NA NA
218-01-9 Chrysene 15,000 C 1,100 400 NA
53-70-3 Dibenzo(a,h)anthracene 15 C 11 400 NA
117-84-0 di-n-Octyl Phthalate 73,000 N 53,000 NA NA
206-44-0 Fluoranthene 230,000 N 70,000 20,000 NA
86-73-7 Fluorene 230,000 N 4,000 28,000 NA
193-39-5 Indeno(1,2,3-cd)pyrene 150 C 200 900 NA
91-20-3 Naphthalene 3,600 C 0.47 54,000 800

85-01-8 Phenanthrene 170,000 N(6)
9,500

(6)
40,000 NA

129-00-0 Pyrene 170,000 N 9,500 13,000 NA

Direct Exposure 

Residential

GA Leachability 

Criteria

CAS No. Chemical

USEPA Regional Screening Levels(1)

Adjusted Direct 

Contact 

Residential

Protection of 

Groundwater



TABLE 6-1

SCREENING CRITERIA FOR SOIL

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RI

PAGE 2 OF 3

Rhode Island Department of

Environmental Management(2)

Direct Exposure 

Residential

GA Leachability 

Criteria

CAS No. Chemical

USEPA Regional Screening Levels(1)

Adjusted Direct 

Contact 

Residential

Protection of 

Groundwater

Pesticides/PCBs (ug/kg)
72-54-8 4,4'-DDD 2,000 C 66 NA NA
72-55-9 4,4'-DDE 1,400 C 47 NA NA
50-29-3 4,4'-DDT 1,700 C 67 NA NA
309-00-2 Aldrin 29 C 0.034 NA NA

5103-71-9 alpha-Chlordane 1,600 C(7)
1.8

(7)
500

(7)
1,400

(7)

12674-11-2 Aroclor-1016 390 N 92 10,000
(8)

NA

11097-69-1 Aroclor-1254 110 N(4)
8.8 10,000

(8)
NA

11096-82-5 Aroclor-1260 220 C 24 10,000
(8)

NA

11100-14-4 Aroclor-1268 220 C(9)
8.8

(9)
10,000

(8)
NA

60-57-1 Dieldrin 30 C 0.061 40 NA

959-98-8 Endosulfan I 37,000 N(10)
1,100

(10)
NA NA

72-20-8 Endrin 1,800 N 68 NA NA

7421-93-4 Endrin Aldehyde 1,800 N(11)
68

(11)
NA NA

5103-74-2 gamma-Chlordane 1,600 C(7)
1.8

(7)
500

(7)
1,400

(7)

1024-57-3 Heptachlor Epoxide 53 C 0.068 NA NA
72-43-5 Methoxychlor 31,000 N 1,500 NA NA

Inorganics (mg/kg)
7429-90-5 Aluminum 7,700 N 23,000 NA NA

7440-36-0 Antimony 3.1 N 0.27 10 0.05
(12)

7440-38-2 Arsenic 0.39 C 0.0013 7 NA

7440-39-3 Barium 1,500 N 120 5,500 23
(12)

7440-41-7 Beryllium 16 N 13 1.5 0.03
(12)

7440-43-9 Cadmium 7 N 0.52 39 0.03
(12)

7440-70-2 Calcium NA NA NA NA

7440-47-3 Chromium 0.29 C(13)
0.00059

(13)
390

(13)
1.1

(12)

7440-48-4 Cobalt 2.3 N 0.21 NA NA
7440-50-8 Copper 310 N 22 3,100 NA
7439-89-6 Iron 5,500 N 270 NA NA

7439-92-1 Lead 400 14
(14)

150 0.04
(12)

7439-95-4 Magnesium NA NA NA NA
7439-96-5 Manganese 180 N 21 390 NA

7439-97-6 Mercury 2.3 N(15)
0.033 23 0.02

(12)

7440-02-0 Nickel 150 N 20 1,000 1
(12)

7440-09-7 Potassium NA NA NA NA

7782-49-2 Selenium 39 N 0.4 390 0.6
(12)

7440-22-4 Silver 39 N 0.6 200 NA
7440-23-5 Sodium NA NA NA NA

7440-28-0 Thallium 0.078 N 0.011 5.5 0.005
(12)

7440-62-2 Vanadium 39 N 78 550 NA
7440-66-6 Zinc 2,300 N 290 6,000 NA



TABLE 6-1

SCREENING CRITERIA FOR SOIL

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RI

PAGE 3 OF 3

Rhode Island Department of

Environmental Management(2)

Direct Exposure 

Residential

GA Leachability 

Criteria

CAS No. Chemical

USEPA Regional Screening Levels(1)

Adjusted Direct 

Contact 

Residential

Protection of 

Groundwater

1 - USEPA Regional Screening Level, November 2012.  Carcinogenic values represent an incremental cancer risk of 1E-06.
    The noncarcinogenic values are the RSL divided by 10 to correspond to a Target Hazard Quotient of 0.1.  
     Protection of groundwater values are risk-based SSLs.
2 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2012.
3 - Value is for cis-1,2-Dichloroethene.
4 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the 
     noncarcinogenic value is presented.
5 - Value is for acenaphthene.
6 - Value is for pyrene.
7 - Value is for chlordane.
8 - Value is for total PCBs.
9 - Value is for Aroclor-1260.
10 - Value is for Endosulfan.
11 - Value is for Endrin.
12 - Leachability criteria for inorganics are based on SPLP/TCLP analysis and are in units of mg/L.
13 - Value is for hexavalent chromium.
14 - Value is MCL based soil screening level.
15 - Value is for mercuric chloride (and other mercury salts).



TABLE 6-2

SCREENING CRITERIA FOR GROUNDWATER

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Adjusted USEPA USEPA
CAS USEPA Regional Maximum RIDEM GA Groundwater

No. Parameter Screening Level(1) Contaminant Groundwater Volatilization

Tap Water Level
(2)

Objective
(3)

Criteria
(4)

Volatile Organic Compounds (ug/L)
78-93-3 2-Butanone 490 N NA NA 220,000 N
79-20-9 Methyl Acetate 1,600 N NA NA NA

1634-04-4 Methyl Tert-Butyl Ether 12 C NA 40 390 C

75-09-2 Methylene Chloride 8.4 N
(5)

5 5 720 C
Semivolatile Organic Compounds (ug/L)

91-57-6 2-Methylnaphthalene 2.7 N NA NA NA
106-44-5 4-Methylphenol 140 N NA NA NA

208-96-8 Acenaphthylene 40 N(6)
NA NA NA

98-86-2 Acetophenone 150 N NA NA NA
120-12-7 Anthracene 130 N NA NA NA
56-55-3 Benzo(a)anthracene 0.029 C NA NA NA
50-32-8 Benzo(a)pyrene 0.0029 C 0.2 0.2 NA
205-99-2 Benzo(b)fluoranthene 0.029 C NA NA NA

191-24-2 Benzo(g,h,i)perylene 8.7 N(7)
NA NA NA

207-08-9 Benzo(k)fluoranthene 0.29 C NA NA NA
85-68-7 Butyl Benzyl Phthalate 14 C NA NA NA
218-01-9 Chrysene 2.9 C NA NA NA
53-70-3 Dibenzo(a,h)anthracene 0.0029 C NA NA NA
84-66-2 Diethyl Phthalate 1,100 N NA NA NA
206-44-0 Fluoranthene 63 N NA NA NA
193-39-5 Indeno(1,2,3-cd)pyrene 0.029 C NA NA NA
91-20-3 Naphthalene 0.14 C NA 20 4 C

85-01-8 Phenanthrene 87 N(7)
NA NA NA

108-95-2 Phenol 450 N NA NA NA
129-00-0 Pyrene 87 N NA NA NA

Pesticides (ug/L)
72-54-8 4,4'-DDD 0.027 C NA NA NA
72-55-9 4,4'-DDE 0.2 C NA NA NA
50-29-3 4,4'-DDT 0.2 C NA NA NA
60-57-1 Dieldrin 0.0015 C NA NA NA
72-20-8 Endrin 0.17 N 2 NA NA

Metals (ug/L)

7429-90-5 Aluminum 1,600 N NA NA NA
7440-36-0 Antimony 0.6 N 6 6 NA
7440-38-2 Arsenic 0.045 C 10 NA NA
7440-39-3 Barium 290 N 2,000 2,000 NA
7440-43-9 Cadmium 0.69 N 5 5 NA
7440-70-2 Calcium NA NA NA NA

7440-47-3 Chromium 0.031 C(8)
100

(9)
100

(9)
NA

7440-48-4 Cobalt 0.47 N NA NA NA

7440-50-8 Copper 62 N 1,300
(10)

NA NA

7439-89-6 Iron 1,100 N NA NA NA

7439-92-1 Lead NA 15
(10)

15 NA
7439-95-4 Magnesium NA NA NA NA

7439-96-5 Manganese 32 N NA NA NA
7440-02-0 Nickel 30 N NA 100 NA
7440-09-7 Potassium NA NA NA NA
7782-49-2 Selenium 7.8 N 50 50 NA
7440-23-5 Sodium NA NA NA NA
7440-62-2 Vanadium 7.8 N NA NA NA

7440-66-6 Zinc 470 N NA NA NA
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SCREENING CRITERIA FOR GROUNDWATER
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NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Notes:
1 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites,
     November 2012.  [Cancer benchmark value = 1E-06, Hazard index (HI) = 0.1].
2 - 2012 Edition of the Drinking Water Standards and Health Advisories (USEPA, April 2012). 
3 - RIDEM, DEM-DSR-01-93, November, 2011.
4 - USEPA's Vapor Intrusion Screening Level (VISL) Calculator Version 2.0 (USEPA, May 2012).  Values correspond to a target cancer risk level of
     1E-6 or HQ = 0.1 and an attenuation factor of 0.001.
5 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented.
6 - Value is for acenaphthene.
7 - Value is for pyrene.
8 - Value is for hexavalent chromium.
9 - Value is for total chromium.
10 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.
11 - Value is for mercuric chloride (and other mercury salts).
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TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds
78-93-3 2-Butanone 7.6 J 19 ug/kg CRF-SS-SB08-0001 3/13 6 - 67 19 NA 2,800,000 N 10,000,000 No BSL
67-64-1 Acetone 14 EB 190 ug/kg CRF-SS-SB08-0001 6/13 6 - 330 190 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.14 J 1 J ug/kg CRF-SS-SB08-0001 3/13 0.093 - 33 1 NA 1,100 C 2,500 No BSL
75-15-0 Carbon Disulfide 0.27 J 1.4 J ug/kg CRF-SS-SB05-0001-D 4/13 0.46 - 33 1.4 NA 82,000 N NA No BSL
79-20-9 Methyl Acetate 1.1 J 10 ug/kg CRF-SS-SB05-0001-D 3/13 0.93 - 240 10 NA 7,800,000 N NA No BSL

127-18-4 Tetrachloroethene 0.78 J 21 ug/kg CCRF-S-TP02-0010 2/13 0.18 - 33 21 NA 8,600 N(8)
12,000 No BSL

108-88-3 Toluene 0.29 J 0.79 J ug/kg CRF-SS-SB08-0001 5/13 0.46 - 33 0.79 NA 500,000 N 190,000 No BSL
75-69-4 Trichlorofluoromethane 4.7 4.7 ug/kg CRF-SS-SB05-0001-D 1/13 0.089 - 33 4.7 NA 79,000 N NA No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 0.67 J 160 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 160 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 0.96 J 390 J ug/kg CRF-SS-SB05-0001 8/13 370 - 530 390 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 1.6 110 ug/kg CRF-SS-SB05-0001 8/13 370 - 520 110 NA 340,000 N(9)
23,000 No BSL

120-12-7 Anthracene 2.6 J 430 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 430 NA 1,700,000 N 35,000 No BSL
56-55-3 Benzo(a)anthracene 18 J 1,900 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,900 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 19 J 1,800 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,800 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 38 2,700 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 2,700 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 14 J 1,000 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 1,000 NA 170,000 N(10)
800 Yes ASL

207-08-9 Benzo(k)fluoranthene 10 J 840 J ug/kg CRF-SS-SB05-0001 10/13 370 - 480 840 NA 1,500 C 900 No BSL
218-01-9 Chrysene 21 J 1,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,400 NA 15,000 C 400 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 5.4 J 260 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 260 NA 15 C 400 Yes ASL
206-44-0 Fluoranthene 26 J 2,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 430 2,400 NA 230,000 N 20,000 No BSL
86-73-7 Fluorene 1.3 J 330 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 330 NA 230,000 N 28,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 17 J 940 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 940 NA 150 C 900 Yes ASL
91-20-3 Naphthalene 0.96 J 54 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 54 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 22 J 3,600 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 3,600 NA 170,000 N(10)
40,000 No BSL

129-00-0 Pyrene 38 J 4,500 J ug/kg CRF-SS-SB05-0001 11/13 34 - 430 4,500 NA 170,000 N 13,000 No BSL
Pesticides/PCBs

72-55-9 4,4'-DDE 0.13 J 27 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 4.3 27 NA 1,400 C NA No BSL
50-29-3 4,4'-DDT 1 J 25 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 5.2 25 NA 1,700 C NA No BSL
309-00-2 Aldrin 0.27 J 0.27 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 2.7 0.27 NA 29 C NA No BSL

12674-11-2 Aroclor-1016 44 J 44 J ug/kg CCRF-S-TP02-0010 1/13 12 - 52 44 NA 390 N 10,000
(11)

No BSL

11096-82-5 Aroclor-1260 24 J 550 ug/kg CRF-SS-SB05-0001 4/13 12 - 52 550 NA 220 C 10,000
(11)

Yes ASL

11100-14-4 Aroclor-1268 5.9 J 51 J ug/kg CRF-SS-SB08-0001 2/8 6.4 - 6.8 51 NA 220 C(12)
10,000

(11)
No BSL

60-57-1 Dieldrin 2.6 J 2.6 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 5.2 2.6 NA 30 C 40 No BSL

959-98-8 Endosulfan I 0.1 J 0.1 J ug/kg CRF-SS-SB02-0001 1/13 0.13 - 2.7 0.1 NA 37,000 N(13)
NA No BSL

7421-93-4 Endrin Aldehyde 7.3 7.3 ug/kg CCRF-S-TP02-0010 1/13 1.2 - 5.2 7.3 NA 1,800 N(14)
NA No BSL

5103-74-2 gamma-Chlordane 0.36 J 0.73 J ug/kg CRF-SS-SB08-0001 2/13 0.13 - 2.7 0.73 NA 1,600 C(15)
500 (15) No BSL

1024-57-3 Heptachlor Epoxide 0.067 J 0.067 J ug/kg CRF-SS-SB02-0001 1/13 0.12 - 2.7 0.067 NA 53 C NA No BSL
72-43-5 Methoxychlor 19 98 J ug/kg CCRF-S-TP03-0010 2/13 0.29 - 25 98 NA 31,000 N NA No BSL

COPC 
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TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

RIDEM Residential 

Direct Exposure 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above 

Background 

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Metals
7429-90-5 Aluminum 9,000 55,400 mg/kg CCRF-S-TP02-0010 13/13 - 55,400 Yes 7,700 N NA Yes ASL
7440-36-0 Antimony 0.27 9.8 mg/kg CRF-SS-SB08-0001 9/13 0.15 - 0.23 9.8 Yes 3.1 N 10 Yes ASL
7440-38-2 Arsenic 5.6 19 J mg/kg CRF-SS-SB05-0001-D 13/13 - 19 No 0.39 C 7 No BKG
7440-39-3 Barium 12 391 mg/kg CCRF-S-TP02-0010 13/13 - 391 No 1,500 N 5,500 No BSL, BKG
7440-41-7 Beryllium 0.23 0.83 mg/kg CCRF-S-TP03-0010 13/13 - 0.83 Yes 16 N 1.5 No BSL
7440-43-9 Cadmium 0.083 1.3 J mg/kg CCRF-S-TP02-0010 9/13 0.0097 - 0.015 1.3 Yes 7 N 39 No BSL
7440-70-2 Calcium 320 3,400 mg/kg CCRF-S-TP02-0010 13/13 - 3,400 Yes NA NA No NUT

7440-47-3 Chromium 11 31.4 mg/kg CCRF-S-TP02-0010 13/13 - 31.4 No 0.29 C(16)
390

(16)
No BKG

7440-48-4 Cobalt 7.1 13.8 J mg/kg CCRF-S-TP01-0010 13/13 - 13.8 Yes 2.3 N NA Yes ASL
7440-50-8 Copper 9.8 J 716 mg/kg CCRF-S-TP02-0010 13/13 - 716 Yes 310 N 3,100 Yes ASL
7439-89-6 Iron 18,000 J 33,300 mg/kg CCRF-S-TP01-0010 13/13 - 33,300 Yes 5,500 N NA Yes ASL
7439-92-1 Lead 16.6 J 630 J mg/kg CRF-SS-SB08-0001 13/13 - 630 Yes 400 150 Yes ASL
7439-95-4 Magnesium 1,700 4,400 mg/kg CRF-SS-SB02-0001 13/13 - 4,400 Yes NA NA No NUT
7439-96-5 Manganese 61 J 489 mg/kg CCRF-S-TP01-0010 13/13 - 489 Yes 180 N 390 Yes ASL

7439-97-6 Mercury 0.018 J 0.19 J mg/kg CCRF-S-TP03-0010 12/13 0.017 - 0.017 0.19 No 2.3 N(17)
23 No BSL, BKG

7440-02-0 Nickel 14 J 31.5 J mg/kg CCRF-S-TP02-0010 13/13 - 31.5 Yes 150 N 1,000 No BSL

7440-09-7 Potassium 297 J 510 mg/kg
CRF-SS-SB04-0001, 
CRF-SS-SB08-0001

13/13 - 510 Yes NA NA No NUT

7782-49-2 Selenium 0.13 J 2.8 mg/kg CCRF-S-TP03-0010 13/13 - 2.8 Yes 39 N 390 No BSL
7440-22-4 Silver 0.065 J 57.9 mg/kg CCRF-S-TP02-0010 9/13 0.097 - 0.15 57.9 Yes 39 N 200 Yes ASL
7440-23-5 Sodium 15 J 786 J mg/kg CCRF-S-TP02-0010 6/9 36 - 46 786 Yes NA NA No NUT
7440-28-0 Thallium 0.034 J 0.097 J mg/kg CRF-SS-SB03-0001 8/13 0.81 - 1.2 0.097 Yes 0.078 N 5.5 Yes ASL
7440-62-2 Vanadium 16 41 mg/kg CCRF-S-TP03-0010 13/13 - 41 No 39 N 550 No BKG
7440-66-6 Zinc 40.3 4,040 mg/kg CCRF-S-TP02-0010 13/13 - 4,040 Yes 2,300 N 6,000 Yes ASL
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TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

RIDEM Residential 

Direct Exposure 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above 

Background 

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background evaluation is presented in Appendix H. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012.  The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06
     (carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level   ASL = Above Screening Level and site background.
     and is statistically determined to be greater than site background.
8 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. For elimination as a COPC:
9 - Value is for acenaphthene.   BKG = Less than Background Concentration
10 - Value is for pyrene.   BSL = Below COPC Screening Level
11 - Value is for total PCBs.   NUT = Essential nutrient
12 - Value is for Aroclor-1254.   NTX = No toxicity criteria
13 - Value is for Endosulfan.
14 - Value is for Endrin.
15 - Value is for chlordane.
16 - Value is for hexavalent chromium.
17 - Value is for mercuric chloride (and other mercury salts).

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples
CCRF-S-TP01-0010
CCRF-S-TP02-0010
CCRF-S-TP03-0010
CCRF-S-TP03-0010-D
CCRF-S-TP04-0010
CCRF-S-TP05-0010
CRF-SS-SB01-0001
CRF-SS-SB02-0001
CRF-SS-SB03-0001
CRF-SS-SB04-0001
CRF-SS-SB05-0001
CRF-SS-SB05-0001-D
CRF-SS-SB06-0001
CRF-SS-SB07-0001
CRF-SS-SB07-0001-D
CRF-SS-SB08-0001
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TABLE 6-4

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds
78-93-3 2-Butanone 7.6 J 19 ug/kg CRF-SS-SB08-0001 3/13 6 - 67 19 NA 1,000 NA No
67-64-1 Acetone 14 EB 190 ug/kg CRF-SS-SB08-0001 6/13 6 - 330 190 NA 2,400 NA No
71-43-2 Benzene 0.14 J 1 J ug/kg CRF-SS-SB08-0001 3/13 0.093 - 33 1 NA 0.2 200 Yes
75-15-0 Carbon Disulfide 0.27 J 1.4 J ug/kg CRF-SS-SB05-0001-D 4/13 0.46 - 33 1.4 NA 210 NA No
79-20-9 Methyl Acetate 1.1 J 10 ug/kg CRF-SS-SB05-0001-D 3/13 0.93 - 240 10 NA 3,200 NA No
127-18-4 Tetrachloroethene 0.78 J 21 ug/kg CCRF-S-TP02-0010 2/13 0.18 - 33 21 NA 2.5 100 Yes
108-88-3 Toluene 0.29 J 0.79 J ug/kg CRF-SS-SB08-0001 5/13 0.46 - 33 0.79 NA 590 32,000 No
75-69-4 Trichlorofluoromethane 4.7 4.7 ug/kg CRF-SS-SB05-0001-D 1/13 0.089 - 33 4.7 NA 690 NA No

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 0.67 J 160 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 160 NA 140 NA Yes
83-32-9 Acenaphthene 0.96 J 390 J ug/kg CRF-SS-SB05-0001 8/13 370 - 530 390 NA 4,100 NA No

208-96-8 Acenaphthylene 1.6 110 ug/kg CRF-SS-SB05-0001 8/13 370 - 520 110 NA 4,100 (7) NA No
120-12-7 Anthracene 2.6 J 430 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 430 NA 42,000 NA No
56-55-3 Benzo(a)anthracene 18 J 1,900 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,900 NA 10 NA Yes
50-32-8 Benzo(a)pyrene 19 J 1,800 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,800 NA 3.5 240,000 Yes
205-99-2 Benzo(b)fluoranthene 38 2,700 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 2,700 NA 35 NA Yes

191-24-2 Benzo(g,h,i)perylene 14 J 1,000 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 1,000 NA 9,500 (8) NA No
207-08-9 Benzo(k)fluoranthene 10 J 840 J ug/kg CRF-SS-SB05-0001 10/13 370 - 480 840 NA 350 NA Yes
218-01-9 Chrysene 21 J 1,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,400 NA 1,100 NA Yes
53-70-3 Dibenzo(a,h)anthracene 5.4 J 260 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 260 NA 11 NA Yes
206-44-0 Fluoranthene 26 J 2,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 430 2,400 NA 70,000 NA No
86-73-7 Fluorene 1.3 J 330 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 330 NA 4,000 NA No
193-39-5 Indeno(1,2,3-cd)pyrene 17 J 940 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 940 NA 200 NA Yes
91-20-3 Naphthalene 0.96 J 54 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 54 NA 0.47 800 Yes

85-01-8 Phenanthrene 22 J 3,600 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 3,600 NA 9,500 (8) NA No
129-00-0 Pyrene 38 J 4,500 J ug/kg CRF-SS-SB05-0001 11/13 34 - 430 4,500 NA 9,500 NA No

Pesticides/PCBs
72-55-9 4,4'-DDE 0.13 J 27 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 4.3 27 NA 47 NA No
50-29-3 4,4'-DDT 1 J 25 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 5.2 25 NA 67 NA No
309-00-2 Aldrin 0.27 J 0.27 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 2.7 0.27 NA 0.034 NA Yes

12674-11-2 Aroclor-1016 44 J 44 J ug/kg CCRF-S-TP02-0010 1/13 12 - 52 44 NA 92 10,000
(9)

No

11096-82-5 Aroclor-1260 24 J 550 ug/kg CRF-SS-SB05-0001 4/13 12 - 52 550 NA 24 10,000
(9)

Yes

11100-14-4 Aroclor-1268 5.9 J 51 J ug/kg CRF-SS-SB08-0001 2/8 6.4 - 6.8 51 NA 8.8 (10) 10,000
(9)

Yes
60-57-1 Dieldrin 2.6 J 2.6 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 5.2 2.6 NA 0.061 NA Yes

959-98-8 Endosulfan I 0.1 J 0.1 J ug/kg CRF-SS-SB02-0001 1/13 0.13 - 2.7 0.1 NA 1,100 (11) NA No

7421-93-4 Endrin Aldehyde 7.3 7.3 ug/kg CCRF-S-TP02-0010 1/13 1.2 - 5.2 7.3 NA 68 (12) NA No

5103-74-2 gamma-Chlordane 0.36 J 0.73 J ug/kg CRF-SS-SB08-0001 2/13 0.13 - 2.7 0.73 NA 1.8 (13) 1,400 No
1024-57-3 Heptachlor Epoxide 0.067 J 0.067 J ug/kg CRF-SS-SB02-0001 1/13 0.12 - 2.7 0.067 NA 0.068 NA No
72-43-5 Methoxychlor 19 98 J ug/kg CCRF-S-TP03-0010 2/13 0.29 - 25 98 NA 1,500 NA No
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TABLE 6-4

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Exceeds 

Screening 

Criteria?

RIDEM GA 

Leachability 

Criteria(6)

Sample of Maximum 

Concentration
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of 
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Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Metals
7429-90-5 Aluminum 9,000 55,400 mg/kg CCRF-S-TP02-0010 13/13 - 55,400 Yes 23,000 NA Yes
7440-36-0 Antimony 0.27 9.8 mg/kg CRF-SS-SB08-0001 9/13 0.15 - 0.23 9.8 Yes 0.27 NA Yes
7440-38-2 Arsenic 5.6 19 J mg/kg CRF-SS-SB05-0001-D 13/13 - 19 No 0.0013 NA No
7440-39-3 Barium 12 391 mg/kg CCRF-S-TP02-0010 13/13 - 391 No 120 NA No
7440-41-7 Beryllium 0.23 0.83 mg/kg CCRF-S-TP03-0010 13/13 - 0.83 Yes 13 NA No
7440-43-9 Cadmium 0.083 1.3 J mg/kg CCRF-S-TP02-0010 9/13 0.0097 - 0.015 1.3 Yes 0.52 NA Yes
7440-70-2 Calcium 320 3,400 mg/kg CCRF-S-TP02-0010 13/13 - 3,400 Yes NA NA No

7440-47-3 Chromium 11 31.4 mg/kg CCRF-S-TP02-0010 13/13 - 31.4 No 0.00059 (14) NA No
7440-48-4 Cobalt 7.1 13.8 J mg/kg CCRF-S-TP01-0010 13/13 - 13.8 Yes 0.21 NA Yes
7440-50-8 Copper 9.8 J 716 mg/kg CCRF-S-TP02-0010 13/13 - 716 Yes 22 NA Yes
7439-89-6 Iron 18,000 J 33,300 mg/kg CCRF-S-TP01-0010 13/13 - 33,300 Yes 270 NA Yes

7439-92-1 Lead 16.6 J 630 J mg/kg CRF-SS-SB08-0001 13/13 - 630 Yes 15 (15) NA Yes
7439-95-4 Magnesium 1,700 4,400 mg/kg CRF-SS-SB02-0001 13/13 - 4,400 Yes NA NA No
7439-96-5 Manganese 61 J 489 mg/kg CCRF-S-TP01-0010 13/13 - 489 Yes 21 NA Yes
7439-97-6 Mercury 0.018 J 0.19 J mg/kg CCRF-S-TP03-0010 12/13 0.017 - 0.017 0.19 No 0.033 NA No
7440-02-0 Nickel 14 J 31.5 J mg/kg CCRF-S-TP02-0010 13/13 - 31.5 Yes 20 NA Yes

7440-09-7 Potassium 297 J 510 mg/kg
CRF-SS-SB04-0001, 
CRF-SS-SB08-0001

13/13 - 510 Yes NA NA No

7782-49-2 Selenium 0.13 J 2.8 mg/kg CCRF-S-TP03-0010 13/13 - 2.8 Yes 0.4 NA Yes
7440-22-4 Silver 0.065 J 57.9 mg/kg CCRF-S-TP02-0010 9/13 0.097 - 0.15 57.9 Yes 0.6 NA Yes
7440-23-5 Sodium 15 J 786 J mg/kg CCRF-S-TP02-0010 6/9 36 - 46 786 Yes NA NA No
7440-28-0 Thallium 0.034 J 0.097 J mg/kg CRF-SS-SB03-0001 8/13 0.81 - 1.2 0.097 Yes 0.011 NA Yes
7440-62-2 Vanadium 16 41 mg/kg CCRF-S-TP03-0010 13/13 - 41 No 78 NA No
7440-66-6 Zinc 40.3 4,040 mg/kg CCRF-S-TP02-0010 13/13 - 4,040 Yes 290 NA Yes
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TABLE 6-4

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Exceeds 

Screening 
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RIDEM GA 

Leachability 

Criteria(6)
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Range of 
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CAS 
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Chemical
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 -  The maximum detected concentration is used for screening purposes. N = Noncarcinogen
4 - Background evaluation is presented in Appendix H. NA = Not Applicable/Not Available
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
7 - Value is for acenaphthene.
8 - Value is for pyrene.
9 - Value is for total PCBs.
10 - Value is for Aroclor-1254.
11 - Value is for Endosulfan.
12 - Value is for Endrin.
13 - Value is for chlordane.
14 - Value is for hexavalent chromium.
15 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
CCRF-S-TP01-0010
CCRF-S-TP02-0010
CCRF-S-TP03-0010
CCRF-S-TP03-0010-D
CCRF-S-TP04-0010
CCRF-S-TP05-0010
CRF-SS-SB01-0001
CRF-SS-SB02-0001
CRF-SS-SB03-0001
CRF-SS-SB04-0001
CRF-SS-SB05-0001
CRF-SS-SB05-0001-D
CRF-SS-SB06-0001
CRF-SS-SB07-0001
CRF-SS-SB07-0001-D
CRF-SS-SB08-0001
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TABLE 6-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds
78-93-3 2-Butanone 1.9 J 12 J ug/kg CRF-SO-TP12-0102 5/21 0.96 - 64 12 NA 2,800,000 N 10,000,000 No BSL
67-64-1 Acetone 6 JEB 2,900 JE ug/kg CCRF-S-TP10-0406 15/21 20 - 310 2,900 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.13 J 0.27 J ug/kg CRF-SO-SB03-0608 6/21 0.091 - 29 0.27 NA 1,100 C 2,500 No BSL
74-83-9 Bromomethane 0.5 J 0.5 J ug/kg CRF-SO-TP12-0102 1/21 0.42 - 29 0.5 NA 730 N 800 No BSL
75-15-0 Carbon Disulfide 0.26 J 14 ug/kg CRF-SO-SB03-0608 10/21 0.48 - 29 14 NA 82,000 N NA No BSL

67-66-3 Chloroform 0.9 J 1 J ug/kg
CCRF-S-TP09-0204, 
CCRF-S-TP10-0406, 

CCRF-S-TP10-0406-D
3/21 0.085 - 29 1 NA 290 C 1,200 No BSL

156-59-2 cis-1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/21 0.21 - 29 1.7 NA 16,000 N 630,000 No BSL
110-82-7 Cyclohexane 0.32 J 0.32 J ug/kg CRF-SO-SB08-0406 1/21 0.085 - 58 0.32 NA 700,000 N NA No BSL
79-20-9 Methyl Acetate 0.94 J 2.9 J ug/kg CRF-SO-TP12-0102 2/21 0.45 - 510 2.9 NA 7,800,000 N NA No BSL
108-87-2 Methyl Cyclohexane 0.41 J 1 J ug/kg CRF-SO-SB08-0406 2/21 0.18 - 29 1 NA NA NA No NTX

127-18-4 Tetrachloroethene 0.73 J 52 ug/kg CRF-SO-SB07-0406 4/21 0.17 - 29 52 NA 8600 N(9)
12,000 No BSL

108-88-3 Toluene 0.29 J 220 ug/kg CRF-SO-SB01-0608 7/21 0.46 - 5 220 NA 500,000 N 190,000 No BSL

540-59-0 Total 1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/13 0.19 - 29 1.7 NA 70,000 N 630,000 (8) No BSL

79-01-6 Trichloroethene 3.3 3.3 ug/kg CRF-SO-SB05-0204 1/21 0.42 - 58 3.3 NA 440 N(9)
13,000 No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 0.64 J 52 J ug/kg CRF-SO-SB03-0608 9/21 1.7 - 390 52 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 0.66 J 380 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 380 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 1 J 91 J ug/kg CRF-SO-SB03-0608 11/21 1.7 - 390 91 NA 340,000 N(10)
23,000 No BSL

120-12-7 Anthracene 0.33 J 860 J ug/kg CRF-SO-SB03-0608 17/21 360 - 390 860 NA 1,700,000 N 35,000 No BSL
56-55-3 Benzo(a)anthracene 5 1,600 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,600 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 4 990 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 990 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 5.3 2,400 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 2,400 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 2 820 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 820 NA 170,000 N(11)
800 Yes ASL

207-08-9 Benzo(k)fluoranthene 1 J 920 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 920 NA 1,500 C 900 Yes ASL
86-74-8 Carbazole 84 J 91 J ug/kg CCRF-S-TP07-0204 2/8 360 - 390 91 NA NA NA No NTX
218-01-9 Chrysene 3 1,800 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,800 NA 15,000 C 400 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 1.3 J 340 ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 340 NA 15 C 400 Yes ASL
206-44-0 Fluoranthene 8 4,900 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 4,900 NA 230,000 N 20,000 No BSL
86-73-7 Fluorene 1.6 J 490 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 490 NA 230,000 N 28,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 2.7 990 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 990 NA 150 C 900 Yes ASL
91-20-3 Naphthalene 0.68 J 120 ug/kg CRF-SO-SB03-0608 10/21 1.7 - 390 120 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 3.3 3,700 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 3,700 NA 170,000 N(11)
40,000 No BSL

129-00-0 Pyrene 8.3 6,200 ug/kg CRF-SO-SB03-0608 19/21 360 - 380 6,200 NA 170,000 N 13,000 No BSL
Pesticides/PCBs

72-54-8 4,4'-DDD 0.9 J 280 ug/kg CRF-SO-SB01-0608 7/21 0.13 - 3.9 280 NA 2,000 C NA No BSL
72-55-9 4,4'-DDE 0.098 J 83 ug/kg CRF-SO-SB02-0406 17/21 3.7 - 3.9 83 NA 1,400 C NA No BSL
50-29-3 4,4'-DDT 0.27 J 81 ug/kg CRF-SO-TP14-0102 19/21 1.6 - 3.8 81 NA 1,700 C NA No BSL
309-00-2 Aldrin 0.51 J 0.51 J ug/kg CRF-SO-TP14-0102 1/21 0.13 - 2 0.51 NA 29 C NA No BSL

5103-71-9 alpha-Chlordane 1.2 J 25 J ug/kg CRF-SO-TP13-0506 7/21 0.13 - 2 25 NA 1,600 C(12)
500 (12) No BSL

11097-69-1 Aroclor-1254 17 J 17 J ug/kg CRF-SO-SB02-0406 1/21 13 - 39 17 NA 110 N(9)
10,000 (13) No BSL

Units
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TABLE 6-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical
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Concentration(1)

Maximum 
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COPC 
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Pesticides/PCBs (Continued)

11096-82-5 Aroclor-1260 9.6 J 520 ug/kg CCRF-S-TP07-0204 6/21 13 - 39 520 NA 220 C 10,000 (13) Yes ASL

11100-14-4 Aroclor-1268 7.1 J 98 J ug/kg CRF-SO-TP15-0506 3/13 6.6 - 6.8 98 NA 220 C(14)
10,000 (13) No BSL

60-57-1 Dieldrin 0.26 J 23 J ug/kg CRF-SO-TP14-0102 3/21 0.13 - 20 23 NA 30 C 40 No BSL
72-20-8 Endrin 0.16 J 6.4 J ug/kg CRF-SO-TP14-0102 2/21 0.13 - 3.9 6.4 NA 1,800 N NA No BSL

7421-93-4 Endrin Aldehyde 8.2 18 ug/kg CCRF-S-TP07-0204 2/21 1.3 - 3.9 18 NA 1,800 N(15)
NA No BSL

5103-74-2 gamma-Chlordane 0.5 J 24 J ug/kg CRF-SO-TP13-0506 10/21 0.13 - 2 24 NA 1,600 C(12)
500 (12) No BSL

Metals
7429-90-5 Aluminum 7,300 14,800 mg/kg CCRF-S-TP06-0608 21/21 - 14,800 No 7,700 N NA No BKG
7440-36-0 Antimony 0.26 4.5 J mg/kg CCRF-S-TP09-0204 14/21 0.14 - 0.17 4.5 Yes 3.1 N 10 Yes ASL
7440-38-2 Arsenic 4.6 19 mg/kg CRF-SO-SB06-0406 21/21 - 19 No 0.39 C 7 No BKG
7440-39-3 Barium 12.8 J 34 J mg/kg CRF-SO-TP14-0102 21/21 - 34 No 1,500 N 5,500 No BSL, BKG
7440-41-7 Beryllium 0.28 0.67 mg/kg CCRF-S-TP10-0406-D 21/21 - 0.67 No 16 N 1.5 No BKG
7440-43-9 Cadmium 0.061 2.6 J mg/kg CCRF-S-TP07-0204 15/21 0.0095 - 0.011 2.6 No 7 N 39 No BSL, BKG
7440-70-2 Calcium 670 J 3,800 J mg/kg CRF-SO-SB08-0406 21/21 - 3,800 Yes NA NA No NUT

7440-47-3 Chromium 8.6 18 mg/kg CCRF-S-TP06-0608 21/21 - 18 No 0.29 C(16)
390 No BKG

7440-48-4 Cobalt 5.4 17.2 J mg/kg CCRF-S-TP07-0204 21/21 - 17.2 No 2.3 N NA No BKG
7440-50-8 Copper 9.4 J 80.5 J mg/kg CCRF-S-TP07-0204 21/21 - 80.5 No 310 N 3,100 No BSL, BKG
7439-89-6 Iron 14,000 J 39,800 mg/kg CCRF-S-TP06-0608 21/21 - 39,800 No 5,500 N NA No BKG
7439-92-1 Lead 11 J 160 J mg/kg CRF-SO-SB08-0406 21/21 - 160 Yes 400 150 Yes ASL
7439-95-4 Magnesium 2,000 J 5,140 mg/kg CCRF-S-TP06-0608 21/21 - 5,140 No NA NA No NUT, BKG
7439-96-5 Manganese 210 612 mg/kg CCRF-S-TP06-0608 21/21 - 612 No 180 N 390 No BKG

7439-97-6 Mercury 0.021 J 0.077 J mg/kg CCRF-S-TP07-0204 18/21 0.016 - 0.017 0.077 Yes 2.3 N(17)
23 No BSL

7440-02-0 Nickel 11 28.6 J mg/kg CCRF-S-TP06-0608 21/21 - 28.6 No 150 N 1,000 No BSL, BKG
7440-09-7 Potassium 271 J 780 mg/kg CRF-SO-TP15-0506 21/21 - 780 No NA NA No NUT, BKG

7782-49-2 Selenium 0.14 J 2.5 mg/kg
CCRF-S-TP06-0608, 
CCRF-S-TP10-0204

20/21 0.1 - 0.1 2.5 Yes 39 N 390 No BSL

7440-22-4 Silver 0.065 J 0.2 mg/kg CRF-SO-SB08-0406 13/21 0.095 - 0.11 0.2 Yes 39 N 200 No BSL
7440-23-5 Sodium 33 J 140 mg/kg CRF-SO-TP15-0506 8/13 30 - 48 140 No NA NA No NUT
7440-28-0 Thallium 0.041 J 0.077 J mg/kg CRF-SO-TP12-0102 13/21 0.54 - 1.1 0.077 Yes 0.078 N 5.5 No BSL
7440-62-2 Vanadium 13 24 mg/kg CRF-SO-SB07-0406 21/21 - 24 No 39 N 550 No BSL, BKG
7440-66-6 Zinc 45 J 120 J mg/kg CRF-SO-TP14-0102 21/21 - 120 Yes 2,300 N 6,000 No BSL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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CAS 
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background evaluation is presented in Appendix H. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012.  The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06
     (carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level   ASL = Above Screening Level and site background.
     and is statistically determined to be greater than site background.
8 - Value is for cis-1,2-dichloroethene. For elimination as a COPC:
9 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented.   BKG = Less than Background Concentration
10 - Value is for acenaphthene.   BSL = Below COPC Screening Level
11 - Value is for pyrene.   NUT = Essential nutrient
12 - Value is for chlordane.   NTX = No toxicity criteria
13 - Value is for total PCBs.
14 - Value is for Aroclor-1260.
15 - Value is for Endrin.
16 - Value is for hexavalent chromium.
17 - Value is for mercuric chloride (and other mercury salts).

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples
CCRF-S-TP06-0204 CRF-SO-SB02-0406
CCRF-S-TP06-0608 CRF-SO-SB03-0608
CCRF-S-TP07-0204 CRF-SO-SB05-0204
CCRF-S-TP07-0608 CRF-SO-SB06-0406
CCRF-S-TP08-0204 CRF-SO-SB07-0406
CCRF-S-TP09-0204 CRF-SO-SB08-0406
CCRF-S-TP10-0204 CRF-SO-TP12-0102
CCRF-S-TP10-0406 CRF-SO-TP13-0506
CCRF-S-TP10-0406-D CRF-SO-TP14-0102
CRF-SO-SB01-0406 CRF-SO-TP15-0102
CRF-SO-SB01-0608 CRF-SO-TP15-0506
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Volatile Organic Compounds
78-93-3 2-Butanone 1.9 J 12 J ug/kg CRF-SO-TP12-0102 5/21 0.96 - 64 12 NA 1,000 NA No
67-64-1 Acetone 6 JEB 2,900 JE ug/kg CCRF-S-TP10-0406 15/21 20 - 310 2,900 NA 2,400 NA Yes
71-43-2 Benzene 0.13 J 0.27 J ug/kg CRF-SO-SB03-0608 6/21 0.091 - 29 0.27 NA 0.2 200 Yes
74-83-9 Bromomethane 0.5 J 0.5 J ug/kg CRF-SO-TP12-0102 1/21 0.42 - 29 0.5 NA 1.8 NA No
75-15-0 Carbon Disulfide 0.26 J 14 ug/kg CRF-SO-SB03-0608 10/21 0.48 - 29 14 NA 210 NA No

67-66-3 Chloroform 0.9 J 1 J ug/kg
CCRF-S-TP09-0204, 
CCRF-S-TP10-0406, 

CCRF-S-TP10-0406-D
3/21 0.085 - 29 1 NA 0.053 NA Yes

156-59-2 cis-1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/21 0.21 - 29 1.7 NA 8.2 1,700 No
110-82-7 Cyclohexane 0.32 J 0.32 J ug/kg CRF-SO-SB08-0406 1/21 0.085 - 58 0.32 NA 13,000 NA No
79-20-9 Methyl Acetate 0.94 J 2.9 J ug/kg CRF-SO-TP12-0102 2/21 0.45 - 510 2.9 NA 3,200 NA No
108-87-2 Methyl Cyclohexane 0.41 J 1 J ug/kg CRF-SO-SB08-0406 2/21 0.18 - 29 1 NA NA NA No
127-18-4 Tetrachloroethene 0.73 J 52 ug/kg CRF-SO-SB07-0406 4/21 0.17 - 29 52 NA 4.4 100 Yes
108-88-3 Toluene 0.29 J 220 ug/kg CRF-SO-SB01-0608 7/21 0.46 - 5 220 NA 590 32,000 No
540-59-0 Total 1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/13 0.19 - 29 1.7 NA 37 NA No

79-01-6 Trichloroethene 3.3 3.3 ug/kg CRF-SO-SB05-0204 1/21 0.42 - 58 3.3 NA 0.16 200 Yes
Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.64 J 52 J ug/kg CRF-SO-SB03-0608 9/21 1.7 - 390 52 NA 140 NA No
83-32-9 Acenaphthene 0.66 J 380 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 380 NA 4,100 NA No

208-96-8 Acenaphthylene 1 J 91 J ug/kg CRF-SO-SB03-0608 11/21 1.7 - 390 91 NA 4,100 (7) NA No
120-12-7 Anthracene 0.33 J 860 J ug/kg CRF-SO-SB03-0608 17/21 360 - 390 860 NA 42,000 NA No
56-55-3 Benzo(a)anthracene 5 1,600 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,600 NA 10 NA Yes
50-32-8 Benzo(a)pyrene 4 990 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 990 NA 3.5 240,000 Yes
205-99-2 Benzo(b)fluoranthene 5.3 2,400 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 2,400 NA 35 NA Yes

191-24-2 Benzo(g,h,i)perylene 2 820 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 820 NA 9,500 (8) NA No
207-08-9 Benzo(k)fluoranthene 1 J 920 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 920 NA 350 NA Yes
86-74-8 Carbazole 84 J 91 J ug/kg CCRF-S-TP07-0204 2/8 360 - 390 91 NA NA NA No
218-01-9 Chrysene 3 1,800 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,800 NA 1,100 NA Yes
53-70-3 Dibenzo(a,h)anthracene 1.3 J 340 ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 340 NA 11 NA Yes
206-44-0 Fluoranthene 8 4,900 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 4,900 NA 70,000 NA No
86-73-7 Fluorene 1.6 J 490 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 490 NA 4,000 NA No
193-39-5 Indeno(1,2,3-cd)pyrene 2.7 990 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 990 NA 200 NA Yes
91-20-3 Naphthalene 0.68 J 120 ug/kg CRF-SO-SB03-0608 10/21 1.7 - 390 120 NA 0.47 800 Yes

85-01-8 Phenanthrene 3.3 3,700 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 3,700 NA 9,500 (8) NA No
129-00-0 Pyrene 8.3 6,200 ug/kg CRF-SO-SB03-0608 19/21 360 - 380 6,200 NA 9,500 NA No

Pesticides/PCBs
72-54-8 4,4'-DDD 0.9 J 280 ug/kg CRF-SO-SB01-0608 7/21 0.13 - 3.9 280 NA 66 NA Yes
72-55-9 4,4'-DDE 0.098 J 83 ug/kg CRF-SO-SB02-0406 17/21 3.7 - 3.9 83 NA 47 NA Yes
50-29-3 4,4'-DDT 0.27 J 81 ug/kg CRF-SO-TP14-0102 19/21 1.6 - 3.8 81 NA 67 NA Yes
309-00-2 Aldrin 0.51 J 0.51 J ug/kg CRF-SO-TP14-0102 1/21 0.13 - 2 0.51 NA 0.034 NA Yes

5103-71-9 alpha-Chlordane 1.2 J 25 J ug/kg CRF-SO-TP13-0506 7/21 0.13 - 2 25 NA 1.8 (9) 1,400
(9)

Yes

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Exceeds 

Screening 

Criteria?

RIDEM GA 

Leachability 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above 

Background 

Concentration?(4)

USEPA RSL

Migration from Soil 

to Groundwater(5)



TABLE 6-6

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER

CODDINGTON COVE RUBBLE FILL ARA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Exceeds 

Screening 

Criteria?

RIDEM GA 

Leachability 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above 

Background 

Concentration?(4)

USEPA RSL

Migration from Soil 

to Groundwater(5)

Pesticides/PCBs (Continued)

11097-69-1 Aroclor-1254 17 J 17 J ug/kg CRF-SO-SB02-0406 1/21 13 - 39 17 NA 8.8 10,000
(10)

Yes

11096-82-5 Aroclor-1260 9.6 J 520 ug/kg CCRF-S-TP07-0204 6/21 13 - 39 520 NA 24 10,000
(10)

Yes

11100-14-4 Aroclor-1268 7.1 J 98 J ug/kg CRF-SO-TP15-0506 3/13 6.6 - 6.8 98 NA 8.8 (11) 10,000
(10)

Yes
60-57-1 Dieldrin 0.26 J 23 J ug/kg CRF-SO-TP14-0102 3/21 0.13 - 20 23 NA 0.061 NA Yes
72-20-8 Endrin 0.16 J 6.4 J ug/kg CRF-SO-TP14-0102 2/21 0.13 - 3.9 6.4 NA 68 NA No

7421-93-4 Endrin Aldehyde 8.2 18 ug/kg CCRF-S-TP07-0204 2/21 1.3 - 3.9 18 NA 68 (12) NA No

5103-74-2 gamma-Chlordane 0.5 J 24 J ug/kg CRF-SO-TP13-0506 10/21 0.13 - 2 24 NA 1.8 (9) 1,400
(9)

Yes
Metals
7429-90-5 Aluminum 7,300 14,800 mg/kg CCRF-S-TP06-0608 21/21 - 14,800 No 23,000 NA No
7440-36-0 Antimony 0.26 4.5 J mg/kg CCRF-S-TP09-0204 14/21 0.14 - 0.17 4.5 Yes 0.27 NA Yes
7440-38-2 Arsenic 4.6 19 mg/kg CRF-SO-SB06-0406 21/21 - 19 No 0.0013 NA No
7440-39-3 Barium 12.8 J 34 J mg/kg CRF-SO-TP14-0102 21/21 - 34 No 120 NA No
7440-41-7 Beryllium 0.28 0.67 mg/kg CCRF-S-TP10-0406-D 21/21 - 0.67 No 13 NA No
7440-43-9 Cadmium 0.061 2.6 J mg/kg CCRF-S-TP07-0204 15/21 0.0095 - 0.011 2.6 No 0.52 NA No
7440-70-2 Calcium 670 J 3,800 J mg/kg CRF-SO-SB08-0406 21/21 - 3,800 Yes NA NA No

7440-47-3 Chromium 8.6 18 mg/kg CCRF-S-TP06-0608 21/21 - 18 No 0.00083 (13) NA No
7440-48-4 Cobalt 5.4 17.2 J mg/kg CCRF-S-TP07-0204 21/21 - 17.2 No 0.21 NA No
7440-50-8 Copper 9.4 J 80.5 J mg/kg CCRF-S-TP07-0204 21/21 - 80.5 No 22 NA No
7439-89-6 Iron 14,000 J 39,800 mg/kg CCRF-S-TP06-0608 21/21 - 39,800 No 270 NA No

7439-92-1 Lead 11 J 160 J mg/kg CRF-SO-SB08-0406 21/21 - 160 Yes 15 (14) NA Yes
7439-95-4 Magnesium 2,000 J 5,140 mg/kg CCRF-S-TP06-0608 21/21 - 5,140 No NA NA No
7439-96-5 Manganese 210 612 mg/kg CCRF-S-TP06-0608 21/21 - 612 No 21 NA No
7439-97-6 Mercury 0.021 J 0.077 J mg/kg CCRF-S-TP07-0204 18/21 0.016 - 0.017 0.077 Yes 0.033 NA Yes
7440-02-0 Nickel 11 28.6 J mg/kg CCRF-S-TP06-0608 21/21 - 28.6 No 20 NA No
7440-09-7 Potassium 271 J 780 mg/kg CRF-SO-TP15-0506 21/21 - 780 No NA NA No

7782-49-2 Selenium 0.14 J 2.5 mg/kg
CCRF-S-TP06-0608, 
CCRF-S-TP10-0204

20/21 0.1 - 0.1 2.5 Yes 0.4 NA Yes

7440-22-4 Silver 0.065 J 0.2 mg/kg CRF-SO-SB08-0406 13/21 0.095 - 0.11 0.2 Yes 0.6 NA No
7440-23-5 Sodium 33 J 140 mg/kg CRF-SO-TP15-0506 8/13 30 - 48 140 No NA NA No
7440-28-0 Thallium 0.041 J 0.077 J mg/kg CRF-SO-TP12-0102 13/21 0.54 - 1.1 0.077 Yes 0.011 NA Yes
7440-62-2 Vanadium 13 24 mg/kg CRF-SO-SB07-0406 21/21 - 24 No 78 NA No
7440-66-6 Zinc 45 J 120 J mg/kg CRF-SO-TP14-0102 21/21 - 120 Yes 290 NA No



TABLE 6-6

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER

CODDINGTON COVE RUBBLE FILL ARA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Exceeds 

Screening 

Criteria?

RIDEM GA 

Leachability 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above 

Background 

Concentration?(4)

USEPA RSL

Migration from Soil 

to Groundwater(5)

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 -  The maximum detected concentration is used for screening purposes. N = Noncarcinogen
4 - Background evaluation is presented in Appendix H. NA = Not Applicable/Not Available
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
7 - Value is for acenaphthene.
8 - Value is for pyrene.
9 - Value is for chlordane.
10 - Value is for total PCBs.
11 - Value is for Aroclor-1254.
12 - Value is for Endrin.
13 - Value is for hexavalent chromium.
14 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
CCRF-S-TP06-0204 CRF-SO-SB02-0406
CCRF-S-TP06-0608 CRF-SO-SB03-0608
CCRF-S-TP07-0204 CRF-SO-SB05-0204
CCRF-S-TP07-0608 CRF-SO-SB06-0406
CCRF-S-TP08-0204 CRF-SO-SB07-0406
CCRF-S-TP09-0204 CRF-SO-SB08-0406
CCRF-S-TP10-0204 CRF-SO-TP12-0102
CCRF-S-TP10-0406 CRF-SO-TP13-0506
CCRF-S-TP10-0406-D CRF-SO-TP14-0102
CRF-SO-SB01-0406 CRF-SO-TP15-0102
CRF-SO-SB01-0608 CRF-SO-TP15-0506
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TABLE 6-7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds
78-93-3 2-Butanone 3.7 J 3.7 J ug/L CRF-GW-MW04-1210 1/8 1 - 1 3.7 NA 490 N NA NA No BSL

NA NA
79-20-9 Methyl Acetate 1.7 J 1.7 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.5 1.7 NA 1,600 N NA NA No BSL

NA NA
1634-04-4 Methyl Tert-Butyl Ether 0.39 J 0.58 J ug/L CRF-GW-MW06-1210-D 2/8 0.5 - 0.5 0.58 NA 12 C NA NA No BSL

40 RIDEM
Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210, 3/8 0.05 - 0.058 0.011 NA 2.7 N NA NA No BSL
CRF-GW-MW06-1210 NA NA

106-44-5 4-Methylphenol 15 15 ug/L CRF-GW-MW04-1210 1/8 0.25 - 0.29 15 NA 140 N NA NA No BSL
NA NA

208-96-8 Acenaphthylene 0.01 J 0.01 J ug/L CRF-GW-MW04-1210 1/8 0.05 - 0.058 0.01 NA 40 N(7)
NA NA No BSL
NA NA

98-86-2 Acetophenone 0.23 J 0.23 J ug/L CRF-GW-MW04-1210 1/8 0.1 - 0.12 0.23 NA 150 N NA NA No BSL
NA NA

120-12-7 Anthracene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210 2/8 0.05 - 0.058 0.011 NA 130 N NA NA No BSL
NA NA

85-68-7 Butyl Benzyl Phthalate 0.073 J 0.24 J ug/L CRF-GW-MW06-1210 4/8 0.1 - 0.12 0.24 NA 14 C NA NA No BSL
NA NA

84-66-2 Diethyl Phthalate 0.37 J 0.5 J ug/L CRF-GW-MW05-1210 8/8 0.27 - 0.27 0.5 NA 1,100 N NA NA No BSL
NA NA

91-20-3 Naphthalene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 2/8 0.05 - 0.057 0.012 NA 0.14 C NA NA No BSL
20 RIDEM

85-01-8 Phenanthrene 0.022 J 0.022 J ug/L CRF-GW-MW01-1210 1/8 0.05 - 0.058 0.022 NA 87 N(8)
NA NA No BSL
NA NA

108-95-2 Phenol 0.25 J 0.25 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.58 0.25 NA 450 N NA NA No BSL
NA NA

129-00-0 Pyrene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 4/8 0.05 - 0.057 0.012 NA 87 N NA NA No BSL
NA NA

Pesticides
60-57-1 Dieldrin 0.00085 J 0.0014 J ug/L CRF-GW-MW06-1210 1/8 0.0008 - 0.00089 0.0014 NA 0.0015 C NA NA No BSL

NA NA
Metals
7429-90-5 Aluminum 190 900 ug/L CRF-GW-MW04-1210 6/8 100 - 100 900 NA 1,600 N NA NA No BSL

NA NA
7440-38-2 Arsenic 0.46 J 9.7 ug/L CRF-GW-MW08-1210 6/8 1 - 1 9.7 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA
7440-39-3 Barium 30 95 ug/L CRF-GW-MW01-1210 8/8 - 95 NA 290 N 2,000 EPA-MCL No BSL

2,000 RIDEM
7440-43-9 Cadmium 0.069 J 0.093 J ug/L CRF-GW-MW01-1210 3/8 0.2 - 0.2 0.093 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM
7440-70-2 Calcium 25,000 87,000 ug/L CRF-GW-MW08-1210 8/8 - 87,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.7 J 0.95 J ug/L CRF-GW-MW04-1210 5/8 1 - 1 0.95 NA 0.031 C(9)
100 EPA-MCL Yes ASL
100 RIDEM

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Potential 

ARAR/TBC

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted

USEPA RSL

Tapwater(5)
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TABLE 6-7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Potential 

ARAR/TBC

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted

USEPA RSL

Tapwater(5)

Metals (Continued)
7440-48-4 Cobalt 2 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA 0.47 N NA NA Yes ASL

NA NA
7440-50-8 Copper 0.82 J 2.1 ug/L CRF-GW-MW03-1210 6/8 1 - 1 2.1 NA 62 N 1,300 EPA-MCL No BSL

NA NA
7439-89-6 Iron 65 83,000 ug/L CRF-GW-MW07-1210 8/8 - 83,000 NA 1,100 N NA NA Yes ASL

NA NA
7439-92-1 Lead 0.24 J 0.7 J ug/L CRF-GW-MW04-1210 4/8 0.5 - 0.5 0.7 NA NA 15 EPA-MCL No BSL

15 RIDEM
7439-95-4 Magnesium 5,300 21,000 ug/L CRF-GW-MW01-1210 8/8 - 21,000 NA NA NA NA No NUT

NA NA
7439-96-5 Manganese 760 13,000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA 32 N NA NA Yes ASL

NA NA
7440-02-0 Nickel 2.3 13 ug/L CRF-GW-MW04-1210 8/8 - 13 NA 30 N NA NA No BSL

100 RIDEM
7440-09-7 Potassium 1,900 11,000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA NA NA NA No NUT

NA NA
7782-49-2 Selenium 0.83 J 2.3 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 2.3 NA 7.8 N 50 EPA-MCL No BSL

50 RIDEM
7440-23-5 Sodium 13,000 160,000 ug/L CRF-GW-MW06-1210, 8/8 - 160,000 NA NA NA NA No NUT

CRF-GW-MW06-1210-D NA NA
7440-62-2 Vanadium 0.33 J 1.4 ug/L CRF-GW-MW04-1210 6/8 1 - 1 1.4 NA 7.8 N NA NA No BSL

NA NA
7440-66-6 Zinc 3.4 J 4.5 J ug/L CRF-GW-MW06-1210-D 5/8 4 - 4 4.5 NA 470 N 5,000 EPA-SMCL No BSL

NA NA
Dissolved Metals
7429-90-5 Aluminum 110 110 ug/L CRF-GW-MW04-1210 1/8 100 - 100 110 NA 1,600 N NA NA No BSL

NA NA
7440-38-2 Arsenic 4 J 9.9 ug/L CRF-GW-MW08-1210 4/8 1 - 1 9.9 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA
7440-39-3 Barium 30 85 ug/L CRF-GW-MW01-1210 8/8 - 85 NA 290 N 2,000 NA No BSL

2,000 RIDEM
7440-43-9 Cadmium 0.058 J 0.087 J ug/L CRF-GW-MW01-1210 2/8 0.2 - 0.2 0.087 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM
7440-70-2 Calcium 26,000 84,000 ug/L CRF-GW-MW08-1210 8/8 - 84,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.47 J 0.69 J ug/L CRF-GW-MW04-1210 4/8 1 - 1 0.69 NA 0.031 C(9)
100 EPA-MCL Yes ASL
100 RIDEM

7440-48-4 Cobalt 1.9 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA 0.47 N NA NA Yes ASL
NA NA

7440-50-8 Copper 0.78 J 1.9 ug/L CRF-GW-MW02-1210 6/8 1 - 1 1.9 NA 62 N 1,300 EPA-MCL No BSL
NA NA

7439-89-6 Iron 48 78,000 ug/L CRF-GW-MW07-1210 6/8 10 - 38 78,000 NA 1,100 N NA NA Yes ASL
NA NA

7439-95-4 Magnesium 5,200 20,000 ug/L CRF-GW-MW01-1210 8/8 - 20,000 NA NA NA NA No NUT
NA NA
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TABLE 6-7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Potential 

ARAR/TBC

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted

USEPA RSL

Tapwater(5)

Dissolved Metals (Continued)
7439-96-5 Manganese 780 13,000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA 32 N NA NA Yes ASL

NA NA
7440-02-0 Nickel 2.3 12 ug/L CRF-GW-MW04-1210 8/8 - 12 NA 30 N NA NA No BSL

100 RIDEM
7440-09-7 Potassium 1,900 11,000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA NA NA NA No NUT

NA NA
7782-49-2 Selenium 3 J 3 J ug/L CRF-GW-MW01-1210 1/8 1 - 1 3 NA 7.8 N 50 EPA-MCL No BSL

50 RIDEM
7440-23-5 Sodium 13,000 160,000 ug/L CRF-GW-MW06-1210, 8/8 - 160,000 NA NA NA NA No NUT

CRF-GW-MW06-1210-D NA NA
7440-62-2 Vanadium 0.32 J 0.43 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 0.43 NA 7.8 N NA NA No BSL

NA NA
7440-66-6 Zinc 3 J 5.5 J ug/L CRF-GW-MW04-1210 5/8 4 - 4 5.5 NA 470 N NA NA No BSL

NA NA

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service
4 - No background data is available. COPC = Chemical Of Potential Concern
5 - USEPA Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10  EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2012)
     to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated value
    (carcinogens denoted with a "C" flag), November 2012. N = Noncarcinogen
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. NA = Not Applicable/Not Available
7 - Value is for acenaphthene. RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).
8 - Value is for pyrene.
9- Value is for hexavalent chromium. Rationale Codes:

For selection as a COPC:
Associated Samples   ASL = Above Screening Level/ARAR/TBC
CRF-GW-MW01-1210
CRF-GW-MW02-1210 For elimination as a COPC:
CRF-GW-MW03-1210   BSL = Below COPC Screening Level
CRF-GW-MW04-1210   NTX = No toxicity criteria
CRF-GW-MW05-1210   NUT = Essential nutrient
CRF-GW-MW06-1210
CRF-GW-MW06-1210-D
CRF-GW-MW07-1210
CRF-GW-MW08-1210



TABLE 6-8

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Volatile Organic Compounds
78-93-3 2-Butanone 3.7 J 3.7 J ug/L CRF-GW-MW04-1210 1/8 1 - 1 3.7 NA Yes 220,000 N NA NA No BSL
79-20-9 Methyl Acetate 1.7 J 1.7 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.5 1.7 NA Yes NA NA NA No NTX

1634-04-4 Methyl Tert-Butyl Ether 0.39 J 0.58 J ug/L CRF-GW-MW06-1210-D 2/8 0.5 - 0.5 0.58 NA Yes 390 C NA NA No BSL
Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.01 J 0.011 J ug/L
CRF-GW-MW01-1210, 
CRF-GW-MW06-1210

3/8 0.05 - 0.058 0.011 NA No NA NA NA No NTX

106-44-5 4-Methylphenol 15 15 ug/L CRF-GW-MW04-1210 1/8 0.25 - 0.29 15 NA Yes NA NA NA No NTX
208-96-8 Acenaphthylene 0.01 J 0.01 J ug/L CRF-GW-MW04-1210 1/8 0.05 - 0.058 0.01 NA No NA NA NA No NTX

98-86-2 Acetophenone 0.23 J 0.23 J ug/L CRF-GW-MW04-1210 1/8 0.1 - 0.12 0.23 NA No NA NA NA No NTX
120-12-7 Anthracene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210 2/8 0.05 - 0.058 0.011 NA No NA NA NA No NTX
85-68-7 Butyl Benzyl Phthalate 0.073 J 0.24 J ug/L CRF-GW-MW06-1210 4/8 0.1 - 0.12 0.24 NA No NA NA NA No NTX
84-66-2 Diethyl Phthalate 0.37 J 0.5 J ug/L CRF-GW-MW05-1210 8/8 0.27 - 0.27 0.5 NA No NA NA NA No NTX
91-20-3 Naphthalene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 2/8 0.05 - 0.057 0.012 NA Yes 4 C NA NA No BSL
85-01-8 Phenanthrene 0.022 J 0.022 J ug/L CRF-GW-MW01-1210 1/8 0.05 - 0.058 0.022 NA No NA NA NA No NTX
108-95-2 Phenol 0.25 J 0.25 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.58 0.25 NA Yes NA NA NA No NTX
129-00-0 Pyrene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 4/8 0.05 - 0.057 0.012 NA No NA NA NA No NTX

Pesticides
60-57-1 Dieldrin 0.00085 J 0.0014 J ug/L CRF-GW-MW06-1210 1/8 0.0008 - 0.00089 0.0014 NA Yes NA NA NA No NTX

Metals
7429-90-5 Aluminum 190 900 ug/L CRF-GW-MW04-1210 6/8 100 - 100 900 NA No NA NA NA No NTX
7440-38-2 Arsenic 0.46 J 9.7 ug/L CRF-GW-MW08-1210 6/8 1 - 1 9.7 NA No NA NA NA No NTX
7440-39-3 Barium 30 95 ug/L CRF-GW-MW01-1210 8/8 - 95 NA No NA NA NA No NTX
7440-43-9 Cadmium 0.069 J 0.093 J ug/L CRF-GW-MW01-1210 3/8 0.2 - 0.2 0.093 NA No NA NA NA No NTX
7440-70-2 Calcium 25000 87000 ug/L CRF-GW-MW08-1210 8/8 - 87,000 NA No NA NA NA No NUT
7440-47-3 Chromium 0.7 J 0.95 J ug/L CRF-GW-MW04-1210 5/8 1 - 1 0.95 NA No NA NA NA No NTX
7440-48-4 Cobalt 2 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA No NA NA NA No NTX
7440-50-8 Copper 0.82 J 2.1 ug/L CRF-GW-MW03-1210 6/8 1 - 1 2.1 NA No NA NA NA No NTX
7439-89-6 Iron 65 83000 ug/L CRF-GW-MW07-1210 8/8 - 83,000 NA No NA NA NA No NTX
7439-92-1 Lead 0.24 J 0.7 J ug/L CRF-GW-MW04-1210 4/8 0.5 - 0.5 0.7 NA No NA NA NA No NTX
7439-95-4 Magnesium 5300 21000 ug/L CRF-GW-MW01-1210 8/8 - 21,000 NA No NA NA NA No NUT
7439-96-5 Manganese 760 13000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA No NA NA NA No NTX
7440-02-0 Nickel 2.3 13 ug/L CRF-GW-MW04-1210 8/8 - 13 NA No NA NA NA No NTX
7440-09-7 Potassium 1900 11000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA No NA NA NA No NUT

7782-49-2 Selenium 0.83 J 2.3 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 2.3 NA No NA NA NA No NTX

7440-23-5 Sodium 13000 160000 ug/L
CRF-GW-MW06-1210, 

CRF-GW-MW06-1210-D
8/8 - 160,000 NA No NA NA NA No NUT

7440-62-2 Vanadium 0.33 J 1.4 ug/L CRF-GW-MW04-1210 6/8 1 - 1 1.4 NA No NA NA NA No NTX
7440-66-6 Zinc 3.4 J 4.5 J ug/L CRF-GW-MW06-1210-D 5/8 4 - 4 4.5 NA No NA NA NA No NTX

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Is Chemical 

Sufficiently 

Volatile and 

Toxic?(5)

Vapor Intrusion 

Criteria(6)

Potential 

ARAR/TBC
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Is Chemical 

Sufficiently 

Volatile and 

Toxic?(5)

Vapor Intrusion 

Criteria(6)

Potential 

ARAR/TBC

Dissolved Metals
7429-90-5 Aluminum 110 110 ug/L CRF-GW-MW04-1210 1/8 100 - 100 110 NA No NA NA NA No NTX
7440-38-2 Arsenic 4 J 9.9 ug/L CRF-GW-MW08-1210 4/8 1 - 1 9.9 NA No NA NA NA No NTX
7440-39-3 Barium 30 85 ug/L CRF-GW-MW01-1210 8/8 - 85 NA No NA NA NA No NTX
7440-43-9 Cadmium 0.058 J 0.087 J ug/L CRF-GW-MW01-1210 2/8 0.2 - 0.2 0.087 NA No NA NA NA No NTX
7440-70-2 Calcium 26000 84000 ug/L CRF-GW-MW08-1210 8/8 - 84,000 NA No NA NA NA No NUT
7440-47-3 Chromium 0.47 J 0.69 J ug/L CRF-GW-MW04-1210 4/8 1 - 1 0.69 NA No NA NA NA No NTX
7440-48-4 Cobalt 1.9 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA No NA NA NA No NTX
7440-50-8 Copper 0.78 J 1.9 ug/L CRF-GW-MW02-1210 6/8 1 - 1 1.9 NA No NA NA NA No NTX

7439-89-6 Iron 48 78000 ug/L CRF-GW-MW07-1210 6/8 10 - 38 78,000 NA No NA NA NA No NTX
7439-95-4 Magnesium 5200 20000 ug/L CRF-GW-MW01-1210 8/8 - 20,000 NA No NA NA NA No NUT

Dissolved Metals (Continued)
7439-96-5 Manganese 780 13000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA No NA NA NA No NTX
7440-02-0 Nickel 2.3 12 ug/L CRF-GW-MW04-1210 8/8 - 12 NA No NA NA NA No NTX
7440-09-7 Potassium 1900 11000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA No NA NA NA No NUT
7782-49-2 Selenium 3 J 3 J ug/L CRF-GW-MW01-1210 1/8 1 - 1 3 NA No NA NA NA No NTX

7440-23-5 Sodium 13000 160000 ug/L
CRF-GW-MW06-1210, 

CRF-GW-MW06-1210-D
8/8 - 160,000 NA No NA NA NA No NUT

7440-62-2 Vanadium 0.32 J 0.43 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 0.43 NA No NA NA NA No NTX
7440-66-6 Zinc 3 J 5.5 J ug/L CRF-GW-MW04-1210 5/8 4 - 4 5.5 NA No NA NA NA No NTX

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service
4 - Background evaluation is presented in Appendix H. COPC = Chemical Of Potential Concern
5 - Appendix A of DoD Vapor Intrusion Handbook, January 2009. J = Estimated value
6 - USEPA's Vapor Intrusion Screening Level (VISL) Calculator Version 2.0 (USEPA, May 2012).  Values correspond to a target cancer risk level of NA = Not Applicable/Not Available
     1E-6 or HQ = 0.1 and an attenuation factor of 0.001.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level.

Associated Samples For elimination as a COPC:

CRF-GW-MW01-1210   BSL = Below COPC Screening Level
CRF-GW-MW02-1210   NTX = No toxicity criteria
CRF-GW-MW03-1210   NUT = Essential nutrient
CRF-GW-MW04-1210
CRF-GW-MW05-1210
CRF-GW-MW06-1210
CRF-GW-MW06-1210-D
CRF-GW-MW07-1210
CRF-GW-MW08-1210
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TABLE 6-9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds

75-09-2 Methylene Chloride 0.44 J 0.44 J ug/L CRF-SW-SW01-1110 1/6 0.5 - 0.5 0.44 NA 8.4 N(7)
5 EPA-MCL No BSL
5 RIDEM

Semivolatile Organic Compounds

208-96-8 Acenaphthylene 0.022 J 0.022 J ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.022 NA 40 N(8)
NA NA No BSL
NA NA

120-12-7 Anthracene 0.043 J 0.043 J ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.043 NA 130 N NA NA No BSL
NA NA

56-55-3 Benzo(a)anthracene 0.04 J 0.46 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.46 NA 0.029 C NA NA Yes ASL
NA NA

50-32-8 Benzo(a)pyrene 0.031 J 0.42 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.42 NA 0.0029 C 0.2 EPA-MCL Yes ASL
0.2 RIDEM

205-99-2 Benzo(b)fluoranthene 0.072 0.78 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.78 NA 0.029 C NA NA Yes ASL
NA NA

191-24-2 Benzo(g,h,i)perylene 0.031 J 0.28 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.28 NA 8.7 N(9)
NA NA No BSL
NA NA

207-08-9 Benzo(k)fluoranthene 0.02 J 0.34 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.34 NA 0.29 C NA NA Yes ASL
NA NA

218-01-9 Chrysene 0.031 J 0.47 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.47 NA 2.9 C NA NA No BSL
NA NA

53-70-3 Dibenzo(a,h)anthracene 0.02 J 0.065 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.065 NA 0.0029 C NA NA Yes ASL
NA NA

206-44-0 Fluoranthene 0.03 J 0.72 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.72 NA 63 N NA NA No BSL
NA NA

193-39-5 Indeno(1,2,3-cd)pyrene 0.03 J 0.3 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.3 NA 0.029 C NA NA Yes ASL
NA NA

85-01-8 Phenanthrene 0.17 0.17 ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.17 NA 87 N(9)
NA NA No BSL
NA NA

129-00-0 Pyrene 0.02 J 0.83 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.83 NA 87 N NA NA No BSL
NA NA

Pesticides
72-54-8 4,4'-DDD 0.0081 J 0.0081 J ug/L CRF-SW-SW02-1110 1/6 0.0016 - 0.0016 0.0081 NA 0.027 C NA NA No BSL

NA NA
72-55-9 4,4'-DDE 0.0027 J 0.0027 J ug/L CRF-SW-SW01-1110 1/6 0.0016 - 0.002 0.0027 NA 0.2 C NA NA No BSL

NA NA
50-29-3 4,4'-DDT 0.0025 J 0.0041 J ug/L CRF-SW-SW01-1110 3/6 0.0016 - 0.0016 0.0041 NA 0.2 C NA NA No BSL

NA NA
60-57-1 Dieldrin 0.0014 J 0.057 ug/L CRF-SW-SW02-1110-D 3/6 0.0008 - 0.0008 0.057 NA 0.0015 C NA NA Yes ASL

NA NA
72-20-8 Endrin 0.0028 J 0.0028 J ug/L CRF-SW-SW02-1110 1/6 0.008 - 0.008 0.0028 NA 0.17 N 2 EPA-MCL No BSL

NA NA
Metals
7429-90-5 Aluminum 97 J 730 J ug/L CRF-SW-SW01-1110 3/6 100 - 100 730 NA 1,600 N NA NA No BSL

NA NA

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)
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Concentration(1)
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Tapwater(5)



PAGE 2 OF 3

TABLE 6-9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Potential 

ARAR/TBC

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(6)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted

USEPA RSL

Tapwater(5)

Metals (Continued)
7440-36-0 Antimony 0.46 J 0.46 J ug/L CRF-SW-SW04-1110 1/6 1 - 1 0.46 NA 0.6 N 6 EPA-MCL No BSL

6 RIDEM
7440-38-2 Arsenic 0.79 J 5.8 ug/L CRF-SW-SW01-1110 6/6 - 5.8 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA
7440-39-3 Barium 14 27 ug/L CRF-SW-SW02-1110 6/6 - 27 NA 290 N 2,000 EPA-MCL No BSL

2,000 RIDEM
7440-43-9 Cadmium 0.058 J 0.12 J ug/L CRF-SW-SW02-1110 2/6 0.2 - 0.2 0.12 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM
7440-70-2 Calcium 24000 47000 ug/L CRF-SW-SW02-1110 6/6 - 47,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.74 J 2.5 ug/L CRF-SW-SW01-1110 6/6 - 2.5 NA 0.031 C(10)
100 EPA-MCL Yes ASL
100 RIDEM

7440-48-4 Cobalt 0.43 J 2.4 ug/L CRF-SW-SW02-1110 6/6 - 2.4 NA 0.47 N NA NA Yes ASL
NA NA

7440-50-8 Copper 0.9 J 5.5 ug/L CRF-SW-SW02-1110 6/6 - 5.5 NA 62 N 1,300 EPA-SMCL No BSL
NA NA

7439-89-6 Iron 520 11000 ug/L CRF-SW-SW01-1110 6/6 - 11,000 NA 1,100 N NA NA Yes ASL
NA

7439-92-1 Lead 0.39 J 4.9 ug/L CRF-SW-SW01-1110 6/6 - 4.9 NA NA 15 EPA-MCL No BSL
15 RIDEM

7439-95-4 Magnesium 5900 11000 ug/L CRF-SW-SW02-1110, 6/6 - 11,000 NA NA NA NA No NUT
CRF-SW-SW04-1110 NA NA

7439-96-5 Manganese 180 1500 ug/L CRF-SW-SW02-1110 6/6 - 1,500 NA 32 N NA NA Yes ASL
NA NA

7440-02-0 Nickel 1.8 5.5 ug/L CRF-SW-SW02-1110 6/6 - 5.5 NA 30 N NA NA No BSL
100 RIDEM

7440-09-7 Potassium 2100 2900 ug/L CRF-SW-SW04-1110 6/6 - 2,900 NA NA NA NA No NUT
NA NA

7782-49-2 Selenium 0.93 J 0.98 J ug/L CRF-SW-SW02-1110 2/6 1 - 1 0.98 NA 7.8 N 50 EPA-MCL No BSL
50 RIDEM

7440-23-5 Sodium 61000 J 100000 J ug/L CRF-SW-SW02-1110 6/6 - 100,000 NA NA NA NA No NUT
NA NA

7440-62-2 Vanadium 0.49 J 2.2 ug/L CRF-SW-SW04-1110 6/6 - 2.2 NA 7.8 N NA NA No BSL
NA NA

7440-66-6 Zinc 29 41 ug/L CRF-SW-SW01-1110 2/6 9.1 - 20 41 NA 470 N 5,000 EPA-SMCL No BSL
NA NA

Dissolved Metals
7440-38-2 Arsenic 0.41 J 0.6 J ug/L CRF-SW-SW07-1210 4/6 1 - 1 0.6 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA
7440-39-3 Barium 13 22 ug/L CRF-SW-SW02-1110, 6/6 - 22 NA 290 N 2,000 EPA-MCL No BSL

CRF-SW-SW02-1110-D 2,000 RIDEM
7440-70-2 Calcium 25000 46000 ug/L CRF-SW-SW02-1110 6/6 - 46,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.65 J 0.87 J ug/L CRF-SW-SW06-1210 6/6 - 0.87 NA 0.031 C(10)
100 EPA-MCL Yes ASL
100 RIDEM
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TABLE 6-9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

Potential 

ARAR/TBC

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(6)

Sample of Maximum 

Concentration
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of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted

USEPA RSL

Tapwater(5)

Dissolved Metals (Continued)
7440-48-4 Cobalt 0.38 J 1.9 ug/L CRF-SW-SW02-1110, 6/6 - 1.9 NA 0.47 N NA NA Yes ASL

CRF-SW-SW02-1110-D NA NA
7440-50-8 Copper 0.98 J 1.3 ug/L CRF-SW-SW06-1210 5/6 1 - 1 1.3 NA 62 N 1,300 EPA-MCL No BSL

NA NA
7439-89-6 Iron 17 J 340 ug/L CRF-SW-SW01-1110 6/6 - 340 NA 1,100 N NA NA No BSL

NA NA
7439-92-1 Lead 0.23 J 0.23 J ug/L CRF-SW-SW04-1110 1/6 0.5 - 0.5 0.23 NA NA 15 EPA-MCL No BSL

15 RIDEM
7439-95-4 Magnesium 5900 11000 ug/L CRF-SW-SW02-1110 6/6 - 11,000 NA NA NA NA No NUT

NA NA
7439-96-5 Manganese 180 1400 ug/L CRF-SW-SW02-1110, 6/6 - 1,400 NA 32 N NA NA Yes ASL

CRF-SW-SW02-1110-D NA NA
7440-02-0 Nickel 1.4 4.3 ug/L CRF-SW-SW02-1110 6/6 - 4.3 NA 30 N NA NA No BSL

100 RIDEM
7440-09-7 Potassium 2200 3000 ug/L CRF-SW-SW04-1110 6/6 - 3,000 NA NA NA NA No NUT

NA NA
7440-23-5 Sodium 57000 95000 ug/L CRF-SW-SW02-1110 6/6 - 95,000 NA NA NA NA No NUT

NA NA
7440-66-6 Zinc 13 17 ug/L CRF-SW-SW05-1110 6/6 - 17 NA 470 N NA NA No BSL

NA NA

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service
4 - No background data is available for surface water. COPC = Chemical Of Potential Concern
5 - USEPA Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10  EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2012)
     to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated value
      (carcinogens denoted with a "C" flag), November 2012. N = Noncarcinogen
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level NA = Not Applicable/Not Available
7 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).
8 - Value is for acenaphthene.
9 - Value is for pyrene. Rationale Codes:
10 - Value is for hexavalent chromium. For selection as a COPC:

  ASL = Above Screening Level/ARAR/TBC
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates
indicates that the chemical was retained as a COPC. For elimination as a COPC:

  BSL = Below COPC Screening Level
Associated Samples   NUT = Essential nutrient
CRF-SW-SW01-1110 CRF-SW-SW05-1110   NTX = No toxicity criteria
CRF-SW-SW02-1110 CRF-SW-SW06-1210
CRF-SW-SW02-1110-D CRF-SW-SW07-1210
CRF-SW-SW04-1110
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TABLE 6-10

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Volatile Organic Compounds
106-46-7 1,4-Dichlorobenzene 4 J 4 J ug/kg CCRF-S-SS06-0001 1/13 0.36 - 170 4 NA 2,400 C NA No BSL
108-10-1 4-Methyl-2-Pentanone 0.61 J 5.2 J ug/kg CRF-SD-SD04-0006 4/13 0.18 - 330 5.2 NA 530,000 N 1,200,000 No BSL
67-64-1 Acetone 29 JEB 1,800 JEB ug/kg CCRF-S-SS02-0001 10/13 23 - 1700 1,800 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.29 J 19 J ug/kg CCRF-S-SS01-0001 2/13 0.072 - 170 19 NA 1,100 C 2,500 No BSL
75-15-0 Carbon Disulfide 0.36 J 3.9 ug/kg CRF-SD-SD04-0006 5/13 8 - 170 3.9 NA 82,000 N NA No BSL
108-90-7 Chlorobenzene 2 J 9 J ug/kg CCRF-S-SS02-0001-D 4/13 0.18 - 170 9 NA 29,000 N 210,000 No BSL
100-41-4 Ethylbenzene 12 J 12 J ug/kg CCRF-S-SS01-0001 1/13 0.18 - 170 12 NA 5,400 C 71,000 No BSL
79-20-9 Methyl Acetate 5.4 J 1,500 J ug/kg CRF-SD-SD03-0612 2/13 0.73 - 550 1,500 NA 7,800,000 N NA No BSL
75-09-2 Methylene Chloride 2 J 10 J ug/kg CCRF-S-SS01-0001 2/13 1.8 - 330 10 NA 11,000 C 45,000 No BSL
108-88-3 Toluene 0.19 J 190 ug/kg CRF-SD-SD04-0006 3/13 0.36 - 170 190 NA 500,000 N 190,000 No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 1.7 14 ug/kg CRF-SD-SD03-0612 7/13 480 - 720 14 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 1.3 J 81 J ug/kg CCRF-S-SS03-0001 7/13 510 - 720 81 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 2 160 J ug/kg CCRF-S-SS04-0001 8/13 510 - 720 160 NA 340,000 N(8)
23,000 No BSL

120-12-7 Anthracene 5.6 J 270 J ug/kg CCRF-S-SS03-0001 9/13 510 - 720 270 NA 1,700,000 N 35,000 No BSL
100-52-7 Benzaldehyde 73 JEB 170 JEB ug/kg CCRF-S-SS06-0001 4/6 480 - 720 170 NA 780,000 N NA No BSL
56-55-3 Benzo(a)anthracene 27 J 1,400 ug/kg CCRF-S-SS04-0001 10/13 130 - 720 1,400 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 40 J 1,700 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,700 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 53 J 2,400 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,400 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 40 J 1,400 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,400 NA 170,000 N(9)
800 Yes ASL

207-08-9 Benzo(k)fluoranthene 27 J 1,400 ug/kg CCRF-S-SS04-0001 9/13 1.6 - 720 1,400 NA 1,500 C 900 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 700 2,300 ug/kg CCRF-S-SS04-0001 2/6 510 - 720 2,300 NA 35,000 C 46,000 No BSL
85-68-7 Butyl Benzyl Phthalate 150 J 150 J ug/kg CCRF-S-SS04-0001 1/6 480 - 720 150 NA 260,000 C NA No BSL
86-74-8 Carbazole 170 J 190 J ug/kg CCRF-S-SS04-0001 2/6 510 - 720 190 NA NA NA No NTX
218-01-9 Chrysene 53 J 2,300 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,300 NA 15,000 C 400 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 26 J 360 J ug/kg CCRF-S-SS04-0001 4/13 66 - 720 360 NA 15 C 400 Yes ASL
117-84-0 di-n-Octyl Phthalate 130 J 130 J ug/kg CCRF-S-SS04-0001 1/6 480 - 720 130 NA 73,000 N NA No BSL
206-44-0 Fluoranthene 74 J 3,300 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 3,300 NA 230,000 N 20,000 No BSL
86-73-7 Fluorene 2.7 350 J ug/kg CRF-SD-SD03-0612 9/13 510 - 720 350 NA 230,000 N 28,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 27 J 1,200 ug/kg CCRF-S-SS04-0001 10/13 510 - 720 1,200 NA 150 C 900 Yes ASL
91-20-3 Naphthalene 0.99 J 3.6 ug/kg CRF-SD-SD01-0006 6/13 480 - 720 3.6 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 27 J 1,200 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,200 NA 170,000 N(9)
40,000 No BSL

129-00-0 Pyrene 76 J 2,800 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,800 NA 170,000 N 13,000 No BSL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Pesticides/PCBs
72-54-8 4,4'-DDD 1.6 J 15 J ug/kg CCRF-S-SS04-0001 6/13 0.099 - 7.1 15 NA 2,000 C NA No BSL
72-55-9 4,4'-DDE 0.89 J 10 J ug/kg CRF-SD-SD03-0612 6/13 0.14 - 7.1 10 NA 1,400 C NA No BSL
50-29-3 4,4'-DDT 5.8 J 8.6 J ug/kg CRF-SD-SD01-0006 3/13 0.81 - 7.1 8.6 NA 1,700 C NA No BSL
309-00-2 Aldrin 0.87 J 24 ug/kg CCRF-S-SS01-0001 4/13 0.13 - 3.7 24 NA 29 C NA No BSL

5103-71-9 alpha-Chlordane 0.53 J 0.53 J ug/kg CRF-SD-SD07-0006 1/13 0.099 - 3.7 0.53 NA 1,600 C(10)
500 (10) No BSL

11097-69-1 Aroclor-1254 26 J 120 ug/kg CCRF-S-SS04-0001 3/13 13 - 71 120 NA 110 N(11)
10,000 (14) Yes ASL

11096-82-5 Aroclor-1260 23 J 23 J ug/kg CRF-SD-SD03-0612 1/13 13 - 71 23 NA 220 C 10,000 (14) No BSL
60-57-1 Dieldrin 0.91 J 50 ug/kg CCRF-S-SS01-0001 7/13 0.099 - 6 50 NA 30 C 40 Yes ASL

5103-74-2 gamma-Chlordane 0.53 J 1.5 J ug/kg CRF-SD-SD03-0612 3/13 0.13 - 3.7 1.5 NA 1,600 C(10)
500 (10) No BSL

Pesticides/PCBs (Continued)
72-43-5 Methoxychlor 2.7 J 2.7 J ug/kg CRF-SD-SD06-0006 1/13 0.22 - 37 2.7 NA 31,000 N NA No BSL

Metals
7429-90-5 Aluminum 2,500 19,600 mg/kg CCRF-S-SS06-0001 13/13 - 19,600 No 7,700 N NA No BKG
7440-36-0 Antimony 0.13 J 2.4 mg/kg CRF-SD-SD03-0612 7/12 0.26 - 1.5 2.4 Yes 3.1 N 10 No BSL
7440-38-2 Arsenic 1.6 22 mg/kg CRF-SD-SD03-0612 13/13 - 22 No 0.39 C 7 No BKG
7440-39-3 Barium 7.7 76.6 J mg/kg CCRF-S-SS06-0001 13/13 - 76.6 Yes 1,500 N 5,500 No BSL
7440-41-7 Beryllium 0.12 1.5 J mg/kg CCRF-S-SS06-0001 13/13 - 1.5 Yes 16 N 1.5 No BSL
7440-43-9 Cadmium 0.064 1.2 J mg/kg CCRF-S-SS06-0001 13/13 - 1.2 Yes 7 N 39 No BSL
7440-70-2 Calcium 500 5,100 mg/kg CRF-SD-SD03-0612 13/13 - 5,100 Yes NA NA No NUT

7440-47-3 Chromium 4 25.4 mg/kg CCRF-S-SS03-0001 13/13 - 25.4 Yes 0.29 C(12)
390 Yes ASL

7440-48-4 Cobalt 2 11.1 J mg/kg CCRF-S-SS06-0001 13/13 - 11.1 No 2.3 N NA No BKG
7440-50-8 Copper 5.7 74.6 J mg/kg CCRF-S-SS04-0001 13/13 - 74.6 Yes 310 N 3,100 No BSL
7439-89-6 Iron 8,300 37,300 mg/kg CCRF-S-SS06-0001 13/13 - 37,300 No 5,500 N NA No BKG
7439-92-1 Lead 13 160 J mg/kg CCRF-S-SS06-0001 13/13 - 160 Yes 400 150 Yes ASL
7439-95-4 Magnesium 870 4,190 J mg/kg CCRF-S-SS06-0001 13/13 - 4,190 Yes NA NA No NUT
7439-96-5 Manganese 120 2,380 J mg/kg CCRF-S-SS02-0001-D 13/13 - 2,380 Yes 180 N 390 Yes ASL

7439-97-6 Mercury 0.019 J 0.23 mg/kg CCRF-S-SS04-0001 10/13 0.017 - 0.017 0.23 No 2.3 N(13)
23 No BSL, BKG

7440-02-0 Nickel 4.4 24.6 J mg/kg CCRF-S-SS06-0001 13/13 - 24.6 No 150 N 1,000 No BSL, BKG
7440-09-7 Potassium 224 J 860 mg/kg CRF-SD-SD03-0612 13/13 - 860 Yes NA NA No NUT
7782-49-2 Selenium 0.11 J 3.6 J mg/kg CCRF-S-SS06-0001 12/13 0.1 - 0.1 3.6 Yes 39 N 390 No BSL
7440-22-4 Silver 0.021 J 0.22 mg/kg CRF-SD-SD03-0612 7/13 0.14 - 0.3 0.22 Yes 39 N 200 No BSL
7440-23-5 Sodium 42 J 273 J mg/kg CCRF-S-SS06-0001 10/10 - 273 Yes NA NA No NUT
7440-28-0 Thallium 0.019 J 0.11 mg/kg CRF-SD-SD03-0612 6/12 0.02 - 3 0.11 Yes 0.078 N 5.5 Yes ASL
7440-62-2 Vanadium 5.2 470 mg/kg CRF-SD-SD03-0612 13/13 - 470 Yes 39 N 550 Yes ASL
7440-66-6 Zinc 25 J 703 J mg/kg CCRF-S-SS02-0001-D 13/13 - 703 Yes 2,300 N 6,000 No BSL



PAGE 3 OF 3

TABLE 6-10

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

RIDEM Residential 

Direct Exposure 

Criteria(6)

Sample of Maximum 

Concentration

Frequency 

of Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Above Background 

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. CAS = Chemical Abstracts Service
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Background evaluation is presented in Appendix H. J = Estimated value
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012.  The noncarcinogenic values (denoted with a "N" flag) N = Noncarcinogen
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 NA = Not Applicable/Not Available
     (carcinogens denoted with a "C" flag).
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011. Rationale Codes:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level For selection as a COPC:
    and is statistically determined to be greater than site background.   ASL = Above Screening Level and site background.
8 - Value is for acenaphthene.
9 - Value is for pyrene. For elimination as a COPC:
10 - Value is for chlordane.   BKG = Less than Background Concentration
11 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented.   BSL = Below COPC Screening Level
12 - Value is for hexavalent chromium.   NUT = Essential nutrient
13 - Value is for mercuric chloride (and other mercury salts).   NTX = No toxicity criteria
14 - Value is for total PCBs.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples
CCRF-S-SS01-0001
CCRF-S-SS02-0001
CCRF-S-SS02-0001-D
CCRF-S-SS03-0001
CCRF-S-SS04-0001
CCRF-S-SS05-0001
CCRF-S-SS06-0001
CRF-SD-SD01-0006
CRF-SD-SD02-0006
CRF-SD-SD02-0006-D
CRF-SD-SD03-0612
CRF-SD-SD04-0006
CRF-SD-SD05-0006
CRF-SD-SD06-0006
CRF-SD-SD07-0006



TABLE 6-11

CHEMICALS RETAINED AS COPCS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Groundwater

Direct 

Contact

Vapor 

Intrusion
Semivolatile Organic Compounds
Benzo(a)anthracene E, R E, R E E, R
Benzo(a)pyrene E, R E, R E, R E, R
Benzo(b)fluoranthene E, R E, R E E, R
Benzo(g,h,i)perylene R R R
Benzo(k)fluoranthene R E R
Chrysene R R R
Dibenzo(a,h)anthracene E E E E
Indeno(1,2,3-cd)pyrene E, R E, R E E, R
Pesticides/PCBs
Aroclor-1254 E
Aroclor-1260 E E
Dieldrin E E, R
Inorganics
Aluminum E
Antimony E E
Arsenic E E
Chromium E E E
Cobalt E E E
Copper E
Iron E E E
Lead E, R R R
Manganese E, R E E E, R
Silver E
Thallium E E
Vanadium E
Zinc E

Notes
E - Chemical exceeded USEPA screening criteria and was retained as a COPC.
R - Chemical exceeded RIDEM screening criteria and was retained as a COPC.

Chemical Sediment
Surface 

Water

Surface

Soil

Subsurface 

Soil



TABLE 6-12

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 4

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current Surface Soil Surface Soil Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Construction Adult Inhalation Quant

Rubble Fill Area Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Subsurface Soil Subsurface Soil Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion None

Dermal None

Adult Ingestion None

Dermal None

Air Coddington Cove Construction Adult Inhalation Quant

Rubble Fill Area Workers

Trespassers Child Inhalation None

Adult Inhalation None

Groundwater Groundwater Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion None

Users Dermal None

Adult Ingestion None

Dermal None

Air Coddington Cove Construction Adult Inhalation None

Rubble Fill Area Workers

Trespassers Child Inhalation None

Adult Inhalation None

Current trespassers are not exposed to subsurface soil.

Construction workers may have contact with surface soil during excavation activities.

Trespassers may contact surface soil while at the site.

Construction workers may be exposed to fugitive dust and volatile emissions during 

construction activities. 

Trespassers may be exposed to fugitive dust and volatile emissions while at the site.

Construction workers may have contact with subsurface soil during excavation activities.

Current trespassers are not exposed to subsurface soil.

Construction workers may have contact with subsurface soil during excavation activities.

Construction workers may have contact with ground water during excavation activities.

Current trespassers are not exposed to groundwater.

No volatile COPCs were identified in groundwater.

Current trespassers are not exposed to groundwater.



TABLE 6-12

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 4

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Surface Water Surface Water Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Users Dermal Quant

Adult Ingestion Quant

Dermal Quant

Sediment Sediment Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Future Surface Soil Surface Soil Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Industrial Adult Inhalation Quant

Rubble Fill Area Worker

Construction Adult Inhalation Quant

Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Residents Child Inhalation Quant

Adult Inhalation Quant

Future Subsurface Soil Subsurface Soil Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Industrial workers may be exposed to fugitive dust and volatile emissions during work 

activities.

Industrial workers may contact surface soil during normal work activities.

Construction workers may have contact with surface soil during excavation activities.

Trespassers may contact surface soil while at the site.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Construction workers may have contact with surface water during excavation activities.

Current trespassers may be exposed to surface water while at the site.

Construction workers may have contact with sediment during excavation activities.

Current trespassers may be exposed to sediment while at the site.

Construction workers may be exposed to fugitive dust and volatile emissions during 

construction activities. 

Trespassers may be exposed to fugitive dust and volatile emissions while at the site.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although exposures to subsurface soil by industrial workers is considered unlikely at the site 

this scenario is included to aid in future risk management decisions.

Construction workers may have contact with subsurface soil during excavation activities.



TABLE 6-12

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 3 OF 4

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Subsurface Soil Subsurface Soil Coddington Cove Trespassers Child Ingestion Quant

Rubble Fill Area Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Industrial Adult Inhalation Quant

Rubble Fill Area Worker

Construction Adult Inhalation Quant

Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Residents Child Inhalation Quant

Adult Inhalation Quant

Future Groundwater Groundwater Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Trespassers Child Ingestion None

Users Dermal None

Adult Ingestion None

Dermal None

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Industrial Adult Inhalation None

Rubble Fill Area Worker

Construction Adult Inhalation None

Workers

Trespassers Child Inhalation None

Adult Inhalation None

Future industrial workers could be exposed to groundwater if groundwater was used as a water 

supply.

Although exposures to subsurface soil by trespassers is considered unlikely at the site this 

scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although exposures to subsurface soil by industrial workers is considered unlikely at the site 

this scenario is included to aid in future risk management decisions.

Construction workers may have contact with subsurface soil during excavation activities.

Although exposures to subsurface soil by trespassers is considered unlikely at the site this 

scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Construction workers may have contact with ground water during excavation activities.

Future trespassers are not expected to be exposed to groundwater.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Future industrial workers are not exposed to be exposed to COPCs that have volatilized from 

groundwater.

No volatile COPCs were identified in groundwater.

Future trespassers are not expected to be exposed to groundwater.



TABLE 6-12

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 4 OF 4

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Groundwater Air Coddington Cove Residents Child Inhalation None

Rubble Fill Area

Adult Inhalation None

Vapor Intrusion Industrial Adult Inhalation Qual

Worker

Residents Child Inhalation Qual

Adult Inhalation Qual

Surface Water Surface Water Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Users Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Sediment Sediment Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Notes:

Qual - Qualitative.

Quant - Quantitative.

No volatile COPCs were identified in groundwater.

Future industrial workers could be exposed to COPCs that have volatilized from groundwater 

and migrated through building foundations and into indoor air.

Hypothetical residents could be exposed to COPCs that have volatilized from groundwater and 

migrated through building foundations and into indoor air.

Construction workers may have contact with surface water during excavation activities.

Future trespassers may be exposed to surface water while at the site.

Construction workers may have contact with sediment during excavation activities.

Future trespassers may be exposed to sediment while at the site.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.



TABLE 6-13

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptors Exposure Routes

Construction Workers
(current/future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust emissions

 Groundwater incidental ingestion (during excavation)

 Groundwater dermal contact (during excavation)

 Surface water incidental ingestion

 Surface water dermal contact

 Sediment incidental ingestion

 Sediment dermal contact

Trespassers (Children/Adults)

(current/future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust emissions

 Surface water incidental ingestion

 Surface water dermal contact

 Sediment incidental ingestion

 Sediment dermal contact

Industrial Worker
(future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust emissions

 Direct ingestion of groundwater

 Groundwater dermal contact

 Surface water incidental ingestion

 Surface water dermal contact

 Sediment incidental ingestion

 Sediment dermal contact

Hypothetical Residents (Children/Adult)
(future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust emissions

 Direct ingestion of groundwater

 Groundwater dermal contact (showering/bathing)

 Surface water incidental ingestion

 Surface water dermal contact

 Sediment incidental ingestion

 Sediment dermal contact



TABLE 6-14

EXPOSURE POINT CONCENTRATIONS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical
Surface

Soil

Subsurface 

Soil
Groundwater

Surface 

Water
Sediment

Semivolatile Organic Compounds

Benzo(a)anthracene 0.6(1) 0.6(1) NA 0.46(2) 0.9(1)

Benzo(a)pyrene 0.8(3) 0.4(1) NA 0.2(4) 1(1)

Benzo(b)fluoranthene 1.2(3) 1.1(3) NA 0.78(5) 1.4(1)

Benzo(g,h,i)perylene 0.2(5) 0.3(1) NA NA 0.8(1)

Benzo(k)fluoranthene NA 0.3(1) NA 0.34(2) 0.5(5)

Chrysene 0.5(1) 0.7(1) NA NA 1.3(1)

Dibenzo(a,h)anthracene 0.09(5) 0.1(1) NA 0.065(2) 0.2(4)

Indeno(1,2,3-cd)pyrene 0.2(5) 0.4(1) NA 0.3(2) 0.7(1)

Pesticides/PCBs

Aroclor-1254 NA NA NA NA 0.05(4)

Aroclor-1260 0.2(4) 0.1(4) NA NA NA

Dieldrin NA NA NA 0.03(4) 0.02(5)

Inorganics

Aluminum 21,900(6) NA NA NA NA

Antimony 4.5(9) 1.3(5) NA NA NA

Arsenic NA NA 6.4(4)
3.8(7) NA

Chromium NA NA 0.9(4) 1.8(7) 0.8(7)

Cobalt 10.9(7) NA 14.5(8) 1.7(7) NA

Copper 307(9) NA NA NA NA

Iron 28,100(7) NA 83,000(2) 14,100(8) NA

Lead 90.7(10) 43.2(10) NA NA 72.6(10)

Manganese 409(7) NA 7,880(7)
1,100(8) 1,130(8)

Silver 49.6(11) NA NA NA NA

Thallium 0.07(4) NA NA NA 0.07(4)

Vanadium NA NA NA NA 209(9)

Zinc 1,710(9) NA NA NA NA

Footnotes:
1 - 95% KM (Chebyshev) UCL
2 - Maximum Detected Concentration
3 - 97.5% KM (Chebyshev) UCL
4 - 95% KM (t) UCL
5 - 95% KM (BCA) UCL
6 - 95% Modified-t UCL
7 - 95% Student's-t UCL
8 - 95% Approximate Gamma UCL
9 - 95% Chebyshev (Mean, Sd) UCL
10 - Arithmetic mean concentration
11 - 99% KM (Chebyshev) UCL



TABLE 6-15

SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3

Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident
All Exposures

ED Exposure Duration (years) 1(1) 25(1,2) 6(1,3) 24(1,3) 6(1,2) 24(1,2)

BW Body Weight (kg) 70(1) 70(1,2) 15(1,3) 70(1,3) 15(1,2) 70(1,2)

AT-N Averaging Time (Non-Cancer) (days) 365(3) 9,125(2,3) 2,190(3) 8,760(3) 2,190(2,3) 8,760(2,3)

AT-C Averaging Time (Cancer) (days) 25,550(3) 25,550(2,3) 25,550(3) 25,550(3) 25,550(2,3) 25,550(2,3)

Incidental Ingestion/Dermal Contact with Soil

Csoil Exposure concentration for soil (mg/kg)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (mg/day) 330(1) 100(1) 200(1) 100(1) 200(1,2) 100(1,2)

EF Exposure Frequency (days/year) 130(5) 250(1,2) 24(6) 24(6) 350(1,2) 350(1,2)

FI Fraction Ingested (unitless) 1 1 0.5(7) 0.5(7) 1 1

SA Skin Surface Available for Contact (cm2) 3,300(8) 3,300(1,8) 2,800(8) 5,700(8) 2,800(8) 5,700(8)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.3(8) 0.2(1,8) 0.2(8) 0.07(8) 0.2(8) 0.07(8)

ABS Absorption Factor (unitless)
chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair Exposure concentration for air (mg/m3) calculated(1) calculated(1) calculated(1) calculated(1) calculated(1) calculated(1)

ET Exposure Time (hours/day) 8(5) 8(9) 4(6) 4(6) 24 24

EF Exposure Frequency (days/year) 130(5) 250(1) 24(6) 24(6) 350(2,10) 350(2,10)

PEF Particulate Emission Factor (m3/kg) 1.4E+06(1) 1.1E+10(11) 1.1E+10(11) 1.1E+10(11) 1.1E+10(11) 1.1E+10(11)

Ingestion/Dermal Contact with Groundwater 

Csw Exposure concentration for groundwater (ug/L)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4) NA NA
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (L/day) 0.05(12) 1(10) NA NA 1(10) 2(10)

EF Exposure Frequency (days/year) 30(13) 250(2,8) NA NA 350(2,10) 350(2,10)

ET Exposure Time (hours/day) 4(13) 0.5(12) NA NA 1.0(8) 0.58(8)

EV Event Frequency (events/day) 1(12) 1(12) NA NA 1(12) 1(12)

SA Skin Surface Available for Contact (cm2) 3,300(8) 904(14) NA NA 6,600(8) 18,000(8)

Kp (cm/hour), t* (hour/event), t (hour), and
B (unitless)

chemical-

specific(8)

chemical-

specific(8) NA NA
chemical-

specific(8)

chemical-

specific(8)
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SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3

Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident
Ingestion/Dermal Contact with Surface Water 

Csw Exposure concentration for groundwater (ug/L)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (L/hr) 0.05(12) 0.01(15) 0.01(15) 0.01(15) 0.01(15) 0.01(15)

EF Exposure Frequency (days/year) 30(13) 50(16) 24(6) 24(6) 24(6) 24(6)

ET Exposure Time (hours/day) 4(13) 1(16) 1(12) 1(12) 1(12) 1(12)

EV Event Frequency (events/day) 1(12) 1(12) 1(12) 1(12) 1(12) 1(12)

SA Skin Surface Available for Contact (cm2) 3,300(8) 3,300(8) 2,800(8) 5,700(8) 2,800(8) 5,700(8)

Kp (cm/hour), t* (hour/event), t (hour), and
B (unitless)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

Incidental Ingestion/Dermal Contact with Sediment

Csed Exposure concentration for sediment (mg/kg)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (mg/day) 330(1) 100(1) 200(1) 100(1) 200(1,2) 100(1,2)

EF Exposure Frequency (days/year) 30(13) 50(16) 24(6) 24(6) 24(6) 24(6)

FI Fraction Ingested (unitless) 0.5(17) 0.5(17) 0.5(17) 0.5(17) 0.5(17) 0.5(17)

SA Skin Surface Available for Contact (cm2) 3,300(8) 3,300(1,8) 2,800(8) 5,700(8) 2,800(8) 5,700(8)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.3(8) 0.2(1,8) 0.2(8) 0.07(8) 0.2(8) 0.07(8)

ABS Absorption Factor (unitless)
chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

chemical-

specific(8)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06



TABLE 6-15

SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident

Notes:
1 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
2 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, February 2004.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
4 - USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
5 - Assumes a 26 week construction project.
6 - Assumes 1 day a week for 24 weeks during late spring, summer, and early fall.
7 - Professional judgment.  Receptor is only at the site part of the day.
8 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
9 - Length of a typical work day.
10 - USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
11 - USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.
12 - Professional judgment.
13 - Construction workers will not be exposed to groundwater, surface water, or sediment the entire length of the construction project. It is assumed exposures to groundwater
       surface water, and sediment, will only occur for 4 hours a day over 30 days.
14 - Professional judgment.  Represents hands of the industrial worker, USEPA, 2004.
15 - USEPA, 2011: Exposure Factors Handbook: 2011 Edition.  Table 3-93.  Value is upper confidence limit for fishing.
16 - Professional judgment.  Assumes one day a week.
17 - Receptor is only exposed to sediment part of the time they are at the site.



TABLE 6-16

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3

Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident
All Exposures

ED Exposure Duration (years) 1(1) 9(2) 2(2) 7(2) 2(2) 7(2)

BW Body Weight (kg) 70(1) 70(1) 15(1) 70(1) 15(1) 70(1)

AT-N Averaging Time (Non-Cancer) (days) 365(3) 3,285(3) 730(3) 2,555(3) 730(3) 2,555(3)

AT-C Averaging Time (Cancer) (days) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3)

Incidental Ingestion/Dermal Contact with Soil

Csoil Exposure concentration for soil (mg/kg)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (mg/day) 330(1) 50(2) 100(2) 50(2) 100(2) 50(2)

EF Exposure Frequency (days/year) 52(5) 219(2) 12(6) 12(6) 234(2) 234(2)

FI Fraction Ingested (unitless) 1 1 0.5 0.5 1 1

SA Skin Surface Available for Contact (cm2) 3,300(7) 3,300(7) 2,800(7) 5,700(7) 2,800(7) 5,700(7)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.1(7) 0.02(7) 0.04(7) 0.01(7) 0.01(7) 0.04(7)

ABS Absorption Factor (unitless)
chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair Exposure concentration for air (mg/m3) calculated(1) calculated(1) calculated(1) calculated(1) calculated(1) calculated(1)

ET Exposure Time (hours/day) 8(8) 8(8) 2(6) 2(6) 24 24

EF Exposure Frequency (days/year) 52(5) 219(2) 12(6) 12(6) 234(2) 234(2)

PEF Particulate Emission Factor (m3/kg) 1.4E+06(1) 1.1E+10(9) 1.1E+10(9) 1.1E+10(9) 1.1E+10(9) 1.1E+10(9)

Ingestion/Dermal Contact with Groundwater 

Cgw Exposure concentration for groundwater (ug/L)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (L/day) 0.025(10) 0.7(10) NA NA 0.74(11) 1.4(2)

EF Exposure Frequency (days/year) 15(5) 219(2) NA NA 234(2) 234(2)

ET Exposure Time (hours/day) 2(5) 0.5(12) NA NA 0.33(7) 0.25(7)

EV Event Frequency (events/day) 1(12) 1(12) NA NA 1(12) 1(12)

SA Skin Surface Available for Contact (cm2) 3,300(7) 904(13) NA NA 6,600(7) 18,000(7)

Kp (cm/hour), t* (hour/event), t (hour), and
B (unitless)

chemical-

specific(7)

chemical-

specific(7) NA NA
chemical-

specific(7)

chemical-

specific(7)



TABLE 6-16

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3

Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident
Ingestion/Dermal Contact with Surface Water 

Csw Exposure concentration for groundwater (ug/L)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (L/day) 0.025(10) 0.01(14) 0.01(14) 0.01(14) 0.01(14) 0.01(14)

EF Exposure Frequency (days/year) 15(5) 25(15) 12(6) 12(6) 12(6) 12(6)

ET Exposure Time (hours/day) 2(5) 0.5(12) 0.5(12) 0.5(12) 0.5(12) 0.5(12)

EV Event Frequency (events/day) 1(12) 1(12) 1(12) 1(12) 1(12) 1(12)

SA Skin Surface Available for Contact (cm2) 3,300(7) 3,300(7) 2,800(7) 5,700(7) 2,800(7) 5,700(7)

Kp (cm/hour), t* (hour/event), t (hour), and
B (unitless)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

Incidental Ingestion/Dermal Contact with Sediment

Csed Exposure concentration for sediment (mg/kg)
Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

Maximum or

95% UCL(4)

IR Ingestion Rate (mg/day) 330(11) 50(2) 100(2) 50(2) 100(2) 50(2)

EF Exposure Frequency (days/year) 15(5) 25(15) 12(6) 12(6) 12(6) 12(6)

FI Fraction Ingested (unitless) 0.5(16) 0.5(16) 0.5(16) 0.5(16) 0.5(16) 0.5(16)

SA Skin Surface Available for Contact (cm2) 3,300(7) 3,300(7) 2,800(7) 6,880(14) 2,800(7) 5,700(7)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.1(7) 0.02(7) 0.01(7) 0.04(7) 0.01(7) 0.04(7)

ABS Absorption Factor (unitless)
chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

chemical-

specific(7)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
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SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Parameter 

Code
Exposure Parameter

Construction 

Worker

Industrial

Worker

Child

Trespasser

Adult

Trespasser

Child

Resident

Adult

Resident

Notes:
1 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
2 - USEPA, 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
4 - USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
5 - Construction workers will not be exposed to groundwater, surface water, or sediment the entire length of the construction project.  Values are 50 percent of RME.
6 - Assumes one days every other week during late spring, summer, and early fall (50 percent of RME).
7 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
8 - Length of a typical work day.
9 - USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.
10 - Professional judgment.  Value is 50 percent of RME value for residential exposures.
11 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
12 - Professional judgment.
13 - Professional judgment.  Represents hands of the industrial worker, USEPA, 2004.
14 - USEPA, 2011: Exposure Factors Handbook: 2011 Edition.  Table 3-93.  Value is upper confidence limit for fishing.
15 - Professional judgment.  Assumes one day every other week (50 percent of RME).
16 - Receptor is only exposed to sediment part of the time they are at the site.



TABLE 6-17

INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical of Media Dermal Absorption FA Kp T(event) Tau T* B
Potential Concern  Fraction (soil) Value Value Units Value Units Value Units Value Units Value

Semivolatile Organic Compounds

Benzo(a)anthracene
Soil, Surface Water, 

Sediment
0.13 NA

(1)
NA

(1) cm/hr (1) hr NA
(1) hr NA

(1) hr NA
(2)

Benzo(a)pyrene
Soil, Surface Water, 

Sediment
0.13 NA

(1)
NA

(1) cm/hr (1) hr NA
(1) hr NA

(1) hr NA
(2)

Benzo(b)fluoranthene
Soil, Surface Water, 

Sediment
0.13 NA

(1)
NA

(1) cm/hr (1) hr NA
(1) hr NA

(1) hr NA
(2)

Benzo(g,h,i)perylene Soil, Sediment 0.13 NA
(1)

NA
(1) cm/hr (1) hr NA

(1) hr NA
(1) hr NA

(2)

Benzo(k)fluoranthene
Soil, Surface Water, 

Sediment 0.13 NA
(1)

NA
(1) cm/hr (1) hr NA

(1) hr NA
(1) hr NA

(2)

Chrysene Soil, Sediment 0.13 NA
(1)

NA
(1) cm/hr (1) hr NA

(1) hr NA
(1) hr NA

(2)

Dibenzo(a,h)anthracene
Soil, Surface Water, 

Sediment 0.13 NA
(1)

NA
(1) cm/hr (1) hr NA

(1) hr NA
(1) hr NA

(2)

Indeno(1,2,3-cd)pyrene
Soil, Surface Water, 

Sediment
0.13 NA

(1)
NA

(1) cm/hr (1) hr NA
(1) hr NA

(1) hr NA
(2)

PCBs

Aroclor-1254 Sediment 0.14 NA(2) NA(2) cm/hr NA(2) NA(2) NA(2) NA(2) NA(2) NA(2) NA(2)

Aroclor-1260 Soil 0.14 NA(2) NA(2) cm/hr NA(2) NA(2) NA(2) NA(2) NA(2) NA(2) NA(2)

Dieldrin
Surface Water, 

Sediment
0.1 0.8 1.2E-02 cm/hr (1) hr 1.5E+01 hr 3.5E+01 hr 9.2E-02

Inorganics

Aluminum Soil 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Antimony Soil 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Arsenic
Soil, Groundwater, 

Surface Water
0.03 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Chromium VI
Groundwater, 

Surface Water, 
Sediment

0 1 2.0E-03 cm/hr NA NA NA NA NA NA NA

Cobalt
Soil, Groundwater, 

Surface Water
0 1 4.0E-04 cm/hr NA NA NA NA NA NA NA

Copper Soil 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Iron
Groundwater, 
Surface Water

0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Manganese
Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Silver Soil 0 1 6.0E-04 cm/hr NA NA NA NA NA NA NA

Thallium Soil, Sediment 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Vanadium Sediment 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA

Zinc Soil 0 1 6.0E-04 cm/hr NA NA NA NA NA NA NA

Notes:
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004.
1 - See Tables 6-12 and 6-13 for values for T(event).
2 - RAGS Part E recommends not attempting to quantify risk because contaminants are outside the effective predictive domain of the model.
FA = Fraction Absorbed Water T* = Time to Reach Steady-State
Kp = Dermal Permeability Coefficient of Compound in Water B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the
T(event) = Event Duration Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis
Tau = Lag Time NA = Not applicable.



TABLE 6-18

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2)
Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1)
Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 12/5/2012

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA

PCBs

Aroclor-1254 Chronic 2.0E-05 mg/kg/day 1 2.0E-05 mg/kg/day Immune System 300/1 IRIS 12/5/2012

Aroclor-1260 NA NA NA NA NA NA NA NA NA NA

Subchronic 1.0E-04 mg/kg/day 1 1.0E-04 mg/kg/day Central Nervous System 100/1 ATSDR 9/2002

Chronic 5.0E-05 mg/kg/day 1 5.0E-05 mg/kg/day Liver 100/1 IRIS 12/5/2012

Inorganics

Subchronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 30/1 ATSDR 9/2008
Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006

Subchronic 4.0E-04 mg/kg/day 1 4.0E-04 mg/kg/day Blood 1000/1 PPRTV 7/29/2008
Chronic 4.0E-04 mg/kg/day 1 4.0E-04 mg/kg/day Blood 1000/1 IRIS 12/5/2012

Arsenic Chronic 3.0E-04 mg/kg/day 0.15 4.5E-05 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 12/5/2012

Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Reported 100/3 HEAST 9/97

Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Reported 300/3 IRIS 12/5/2012

Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300/1 PPRTV 8/25/2008

Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000/1 PPRTV 8/25/2008

Subchronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Gastrointestinal System 3 ATSDR 10/2004

Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Gastrointestinal System NA HEAST 9/1997

Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Lead NA NA NA NA NA NA NA NA NA NA

Manganese(5)
Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 12/5/2012

Subchronic 5.0E-03 mg/kg/day 0.04 2.0E-04 mg/kg/day Skin 3/1 HEAST 9/1997

Chronic 5.0E-03 mg/kg/day 0.04 2.0E-04 mg/kg/day Skin 3/1 IRIS 12/5/2012

Subchronic 4.0E-05 mg/kg/day 1 4.0E-05 mg/kg/day Skin 1000/1 PPRTV 10/8/2010

Chronic 1.0E-05 mg/kg/day 1 1.0E-05 mg/kg/day Skin 3000/1 PPRTV 10/8/2010

Vanadium Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day Kidney 300 IRIS 12/5/2012

Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 12/5/2012

Notes: Definitions:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for ATSDR = Agency for Toxic Substances and Disease Registry.

        Dermal Risk Assessment) Interim. EPA/540/R/99/005. HEAST = Health Effects Assessment Summary Tables

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. IRIS = Integrated Risk Information System

3 - Pyrene is used as a surrogate for benzo(g,h,i)perylene. NA = Not Available.

4 - Values are for hexavalent chromium. PPRTV = Provisional Peer Reviewed Toxicity Value.

5 - Adjusted IRIS value in accordance with IRIS.

Thallium

Antimony

Aluminum

Chromium(4)

Dieldrin

Copper

Cobalt

Iron

Silver



TABLE 6-19

NON-CANCER TOXICITY DATA -- INHALATION
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1)
Primary Combined RfC : Target Organ(s)

of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

PCBs

Aroclor-1254 NA NA NA NA NA NA NA NA NA

Aroclor-1260 NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA NA NA NA NA NA

Inorganics

Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300/1 PPRTV 10/23/2006

Antimony NA NA NA NA NA NA NA NA NA

Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) Skin, Cardiovascular System NA Cal EPA 9/2009

Chromium(2)
Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 12/5/2012

Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008

Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008

Copper NA NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA NA NA NA NA

Manganese Chronic 5.0E-05 mg/m3
1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 12/5/2012

Silver NA NA NA NA NA NA NA NA NA

Thallium NA NA NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA NA NA

Zinc NA NA NA NA NA NA NA NA NA

Notes:

1 - Extrapolated RfD = RfC *20m3/day / 70 kg

2 - Values are for hexavalent chromium.

Definitions:

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

IRIS = Integrated Risk Information System

NA = Not Applicable

PPRTV = Provisional Peer Reviewed Toxicity Value.

Cobalt



TABLE 6-20

CANCER TOXICITY DATA -- ORAL/DERMAL

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1)
Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Benzo(b)fluoranthene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(g,h,i)perylene NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
IRIS 12/5/2012

Benzo(k)fluoranthene
(3) 7.3E-02 (mg/kg/day)

-1 1 7.3E-02 (mg/kg/day)
-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Chrysene(3) 7.3E-03 (mg/kg/day)-1 1 7.3E-03 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Dibenzo(a,h)anthracene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Indeno(1,2,3-cd)pyrene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Pesticides/PCBs

Aroclor-1254 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Aroclor-1260 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Dieldrin 1.6E+01 (mg/kg/day)-1 1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Inorganics

Aluminum NA NA NA NA NA NA NA NA

Antimony NA NA NA NA NA NA NA NA

Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known human carcinogen IRIS 12/5/2012

Chromium(3,4) 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 D (Not classifiable as to human 

carcinogenicity)
NJDEP 4/8/2009

Cobalt NA NA NA NA NA NA NA NA

Copper NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
NA NA

Iron NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA B2 / Probable human carcinogen IRIS 12/5/2012

Manganese NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
IRIS 12/5/2012

Silver NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
NA NA

Thallium NA NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA NA

Zinc NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
NA NA

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 -  Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

3 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance 

      for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

4 - Values are for hexavalent chromium.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

IRIS = Integrated Risk Information System.

NA = Not Available.

NJDEP = New Jersey Department of Environmental Protection.

USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.



TABLE 6-21

CANCER TOXICITY DATA -- INHALATION
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1)
Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

Benzo(a)anthracene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(b)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(g,h,i)perylene NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 12/5/2012

Benzo(k)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Chrysene(2) 1.1E-05 (ug/m3)-1 3.9E-02 (mg/kg/day)-1 NA Cal EPA 9/2009

Dibenzo(a,h)anthracene(2) 1.2E-03 (ug/m3)-1 4.2E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Indeno(1,2,3-cd)pyrene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Pesticides/PCBs

Aroclor-1254 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Aroclor-1260 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Dieldrin 4.6E-03 (ug/m3)-1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Inorganics

Aluminum NA NA NA NA NA NA NA

Antimony NA NA NA NA NA NA NA

Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 12/5/2012

Chromium(2,3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 12/5/2012

Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 8/25/2008

Copper NA NA NA NA D / Not classifiable as to human carcinogenicity NA NA

Iron NA NA NA NA NA NA NA

Lead NA NA NA NA B2 / Probable human carcinogen IRIS 12/5/2012

Manganese NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 12/5/2012

Silver NA NA NA NA D / Not classifiable as to human carcinogenicity NA NA

Thallium NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA

Zinc NA NA NA NA D / Not classifiable as to human carcinogenicity NA NA

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.

2 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's 

      Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - Values are for hexavalent chromium.

Definitions:
Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System.

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Value.

USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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                                                    TABLE 6-22

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 2E-07 -- -- -- 0.2 --
Dermal Contact 8E-08 -- -- -- 0.000004 --
Inhalation 1E-07 -- -- -- 1 --
Total 4E-07 -- -- -- 1 --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- 0.005 --
Dermal Contact 5E-08 -- -- -- 0.000007 --
Inhalation 1E-09 -- -- -- 0 --
Total 2E-07 -- -- -- 0.005 --

Groundwater Incidental Ingestion 8E-09 -- -- -- 0.03 --
Dermal Contact 1E-08 -- -- -- 0.1 --
Total 2E-08 -- -- -- 0.2 --

Surface Water Incidental Ingestion 3E-08 -- -- -- 0.02 --
Dermal Contact 2E-08 -- -- -- 0.02 --
Total 6E-08 -- -- -- 0.04 --

Sediment Incidental Ingestion 6E-08 -- -- -- 0.02 --
Dermal Contact 2E-08 -- -- -- 0.0004 --
Total 8E-08 -- -- -- 0.02 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  6E-07 1
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  4E-07 0.3

Child Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- -- 0.07 --
Dermal Contact 1E-06 -- -- -- 0.000002 --
Inhalation 2E-12 -- -- -- 0.000004 --
Total 3E-06 -- --  Benzo(a)pyrene 0.07 --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.001 --
Dermal Contact 8E-07 -- -- -- 0.000003 --
Inhalation 1E-13 -- -- -- 0 --
Total 2E-06 -- -- -- 0.001 --

Surface Water Incidental Ingestion 1E-07 -- -- -- 0.004 --
Dermal Contact 5E-07 -- -- -- 0.02 --
Total 6E-07 -- -- -- 0.02 --

Sediment Incidental Ingestion 4E-06 -- --  Chromium 0.05 --
Dermal Contact 2E-06 -- -- -- 0.001 --
Total 6E-06 -- --  Benzo(a)pyrene, Chromium 0.05 --

Total Surface Soil, Surface Water, and Sediment  1E-05 0.1
Total Subsurface Soil, Surface Water, and Sediment  9E-06 0.07
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                                                    TABLE 6-22

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Adult Trespassers Surface Soil Incidental Ingestion 2E-07 -- -- -- 0.007 --
Dermal Contact 3E-07 -- -- -- 0.0000003 --
Inhalation 9E-12 -- -- -- 0.000004 --
Total 5E-07 -- -- -- 0.007 --

Subsurface Soil Incidental Ingestion 2E-07 -- -- -- 0.0002 --
Dermal Contact 2E-07 -- -- -- 0.0000005 --
Inhalation 1E-13 -- -- -- 0 --
Total 3E-07 -- -- -- 0.0002 --

Surface Water Incidental Ingestion 4E-08 -- -- -- 0.0008 --
Dermal Contact 3E-07 -- -- -- 0.007 --
Total 4E-07 -- -- -- 0.008 --

Sediment Incidental Ingestion 6E-07 -- -- -- 0.005 --
Dermal Contact 3E-07 -- -- -- 0.0001 --
Total 9E-07 -- -- -- 0.005 --

Total Surface Soil, Surface Water, and Sediment  2E-06 0.02
Total Subsurface Soil, Surface Water, and Sediment  2E-06 0.01

Lifelong Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- Benzo(a)pyrene NA --
Dermal Contact 1E-06 -- -- Benzo(a)pyrene NA --
Inhalation 1E-11 -- -- -- NA --
Total 3E-06 -- -- Benzo(a)pyrene NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- Benzo(a)pyrene NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 2E-13 -- -- -- NA --
Total 3E-06 -- -- Benzo(a)pyrene NA --

Surface Water Incidental Ingestion 1E-07 -- -- -- NA --
Dermal Contact 8E-07 -- -- -- NA --
Total 1E-06 -- -- -- NA --

Sediment Incidental Ingestion 5E-06 -- -- Benzo(a)pyrene, Chromium NA --
Dermal Contact 2E-06 -- -- Benzo(a)pyrene NA --

Total 7E-06 -- --
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Chromium

NA --

Total Surface Soil, Surface Water, and Sediment  1E-05
Total Subsurface Soil, Surface Water, and Sediment  1E-05
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                                                    TABLE 6-22

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Industrial Workers Surface Soil Incidental Ingestion 3E-06 -- --  Benzo(a)pyrene 0.2 --
Dermal Contact 3E-06 -- --  Benzo(a)pyrene 0.000006 --
Inhalation 7E-10 -- -- -- 0.0003 --
Total 5E-06 -- --  Benzo(a)pyrene 0.2 --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.003 --
Dermal Contact 2E-06 -- -- -- 0.000008 --
Inhalation 7E-12 -- -- -- 0 --
Total 4E-06 -- --  Benzo(a)pyrene 0.003 --

Groundwater Incidental Ingestion 4E-05 --  Arsenic  Chromium 5 Manganese
Dermal Contact 7E-08 -- -- -- 0.04 --
Inhalation 0E+00 -- -- -- 0 --
Total 4E-05 --  Arsenic  Chromium 5 Manganese

Surface Water Incidental Ingestion 7E-08 -- -- -- 0.002 --
Dermal Contact 5E-07 -- -- -- 0.01 --
Total 6E-07 -- -- -- 0.02 --

Sediment Incidental Ingestion 7E-07 -- -- -- 0.01 --
Dermal Contact 1E-06 -- -- -- 0.0009 --
Total 2E-06 -- -- -- 0.01 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  5E-05 5
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  5E-05 5
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                                                    TABLE 6-22

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Child Residents Surface Soil
Incidental Ingestion 5E-05 --  Benzo(a)pyrene

 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene

2 Target Organs HI < 1

Dermal Contact 2E-05 -- --
 Benzo(a)pyrene, 

Benzo(b)fluoranthene
0.00003 --

Inhalation 8E-10 -- -- -- 0.001 --

Total 6E-05 --  Benzo(a)pyrene
 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene

2 Target Organs HI < 1

Subsurface Soil

Incidental Ingestion 3E-05 --  Benzo(a)pyrene

 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.04 --

Dermal Contact 1E-05 -- --
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

0.00005 --

Inhalation 3E-11 -- -- -- 0 --

Total 4E-05 --  Benzo(a)pyrene

 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.04 --

Groundwater Incidental Ingestion 7E-05 --  Arsenic  Chromium 33 Manganese, Iron, Cobalt
Dermal Contact 7E-06 -- --  Chromium 4 Manganese
Total 7E-05 --  Arsenic, Chromium -- 37 Manganese, Iron, Cobalt

Surface Water Incidental Ingestion 1E-07 -- -- -- 0.004 --
Dermal Contact 5E-07 -- -- -- 0.02 --
Total 6E-07 -- -- -- 0.02 --

Sediment Incidental Ingestion 4E-06 -- --  Chromium 0.05 --
Dermal Contact 2E-06 -- -- -- 0.001 --
Total 6E-06 -- --  Benzo(a)pyrene, Chromium 0.05 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  1E-04 39
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  1E-04 37
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                                                    TABLE 6-22

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Adult Residents Surface Soil Incidental Ingestion 7E-06 -- --  Benzo(a)pyrene 0.2 --
Dermal Contact 4E-06 -- --  Benzo(a)pyrene 0.000005 --
Inhalation 3E-09 -- -- -- 0.001 --
Total 1E-05 -- --  Benzo(a)pyrene 0.2 --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Benzo(a)pyrene 0.004 --
Dermal Contact 2E-06 -- -- -- 0.000007 --
Inhalation 5E-11 -- -- -- 0 --
Total 7E-06 -- --  Benzo(a)pyrene 0.004 --

Groundwater Incidental Ingestion 1E-04 --  Arsenic  Chromium 14 Manganese, Iron
Dermal Contact 4E-06 -- --  Chromium 1 --
Total 1E-04 --  Arsenic  Chromium 15 Manganese, Iron

Surface Water Incidental Ingestion 4E-08 -- -- -- 0.0008 --
Dermal Contact 3E-07 -- -- -- 0.007 --
Total 4E-07 -- -- -- 0.008 --

Sediment Incidental Ingestion 6E-07 -- -- -- 0.005 --
Dermal Contact 3E-07 -- -- -- 0.0001 --
Total 9E-07 -- -- -- 0.005 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  1E-04 15
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  1E-04 15

Lifelong Residents Surface Soil Incidental Ingestion 5E-05 --  Benzo(a)pyrene
Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Dermal Contact 2E-05 --  Benzo(a)pyrene
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
NA --

Inhalation 4E-09 -- -- -- NA --

Total 7E-05 --  Benzo(a)pyrene
Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Subsurface Soil Incidental Ingestion 4E-05 --  Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

NA --

Dermal Contact 1E-05 -- --
Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Inhalation 8E-11 -- -- -- NA --

Total 5E-05 --  Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

NA --

Groundwater Incidental Ingestion 2E-04 --  Arsenic, Chromium -- NA --
Dermal Contact 1E-05 -- --  Chromium NA --
Total 2E-04 --  Arsenic, Chromium -- NA --

Surface Water Incidental Ingestion 1E-07 -- -- -- NA --
Dermal Contact 8E-07 -- -- -- NA --
Inhalation 0E+00 -- -- -- NA --
Total 1E-06 -- -- -- NA --

Sediment Incidental Ingestion 5E-06 -- --  Benzo(a)pyrene, Chromium NA --
Dermal Contact 2E-06 -- --  Benzo(a)pyrene NA --
Inhalation 0E+00 -- -- -- NA --

Total 7E-06 -- --
 Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Chromium

NA --

Total Surface Soil, Groundwater, Surface Water, and Sediment  3E-04
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  3E-04
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 8E-08 -- -- -- 0.1 --
Dermal Contact 1E-08 -- -- -- 0.0000006 --
Inhalation 2E-08 -- -- -- 0.2 --
Total 1E-07 -- -- -- 0.3 --

Subsurface Soil Incidental Ingestion 5E-08 -- -- -- 0.002 --
Dermal Contact 7E-09 -- -- -- 0.0000009 --
Inhalation 2E-10 -- -- -- 0 --
Total 6E-08 -- -- -- 0.002 --

Groundwater Incidental Ingestion 2E-09 -- -- -- 0.007 --
Dermal Contact 3E-09 -- -- -- 0.03 --
Total 5E-09 -- -- -- 0.04 --

Surface Water Incidental Ingestion 4E-09 -- -- -- 0.002 --
Dermal Contact 6E-09 -- -- -- 0.005 --
Total 1E-08 -- -- -- 0.007 --

Sediment Incidental Ingestion 3E-08 -- -- -- 0.009 --
Dermal Contact 4E-09 -- -- -- 0.00007 --
Total 3E-08 -- -- -- 0.009 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  1E-07 0.4
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  1E-07 0.06

Child Trespassers Surface Soil Incidental Ingestion 2E-07 -- -- -- 0.02 --
Dermal Contact 5E-08 -- -- -- 0.0000002 --
Inhalation 3E-12 -- -- -- 0.00001 --
Total 2E-07 -- -- -- 0.02 --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- 0.0004 --
Dermal Contact 3E-08 -- -- -- 0.0000003 --
Inhalation 2E-13 -- -- -- 0 --
Total 1E-07 -- -- -- 0.0004 --

Surface Water Incidental Ingestion 2E-08 -- -- -- 0.002 --
Dermal Contact 5E-08 -- -- -- 0.004 --
Total 7E-08 -- -- -- 0.006 --

Sediment Incidental Ingestion 4E-07 -- -- -- 0.01 --
Dermal Contact 7E-08 -- -- -- 0.0001 --
Total 5E-07 -- -- -- 0.01 --

Total Surface Soil, Surface Water, and Sediment  8E-07 0.04
Total Subsurface Soil, Surface Water, and Sediment  7E-07 0.02

Adult Trespassers Surface Soil Incidental Ingestion 2E-08 -- -- -- 0.002 --
Dermal Contact 5E-09 -- -- -- 0.00000002 --
Inhalation 1E-11 -- -- -- 0.00001 --
Total 2E-08 -- -- -- 0.002 --

Subsurface Soil Incidental Ingestion 1E-08 -- -- -- 0.00004 --
Dermal Contact 3E-09 -- -- -- 0.00000003 --
Inhalation 1E-13 -- -- -- 0 --
Total 1E-08 -- -- -- 0.00004 --

Surface Water Incidental Ingestion 3E-09 -- -- -- 0.0002 --
Dermal Contact 3E-08 -- -- -- 0.002 --
Total 3E-08 -- -- -- 0.002 --

Sediment Incidental Ingestion 4E-08 -- -- -- 0.001 --
Dermal Contact 2E-08 -- -- -- 0.00004 --
Total 6E-08 -- -- -- 0.001 --

Total Surface Soil, Surface Water, and Sediment  1E-07 0.005
Total Subsurface Soil, Surface Water, and Sediment  1E-07 0.003

TABLE 6-23

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

TABLE 6-23

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Lifelong Trespassers Surface Soil Incidental Ingestion 2E-07 -- -- -- NA --
Dermal Contact 5E-08 -- -- -- NA --
Inhalation 1E-11 -- -- -- NA --
Total 2E-07 -- -- -- NA --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- NA --
Dermal Contact 3E-08 -- -- -- NA --
Inhalation 3E-13 -- -- -- NA --
Total 2E-07 -- -- -- NA --

Surface Water Incidental Ingestion 2E-08 -- -- -- NA --
Dermal Contact 7E-08 -- -- -- NA --
Total 1E-07 -- -- -- NA --

Sediment Incidental Ingestion 4E-07 -- -- -- NA --
Dermal Contact 9E-08 -- -- -- NA --
Total 5E-07 -- -- -- NA --

Total Surface Soil, Surface Water, and Sediment  8E-07
Total Subsurface Soil, Surface Water, and Sediment  8E-07

Industrial Workers Surface Soil Incidental Ingestion 5E-07 -- -- -- 0.07 --
Dermal Contact 8E-08 -- -- -- 0.0000005 --
Inhalation 2E-10 -- -- -- 0.0003 --
Total 5E-07 -- -- -- 0.07 --

Subsurface Soil Incidental Ingestion 3E-07 -- -- -- 0.001 --
Dermal Contact 5E-08 -- -- -- 0.0000007 --
Inhalation 2E-12 -- -- -- 0 --
Total 3E-07 -- -- -- 0.001 --

Groundwater Incidental Ingestion 8E-06 -- --  Arsenic 3 Manganese
Dermal Contact 2E-08 -- -- -- 0.03 --
Total 8E-06 -- --  Arsenic 3 Manganese

Surface Water Incidental Ingestion 1E-08 -- -- -- 0.0008 --
Dermal Contact 2E-07 -- -- -- 0.01 --
Total 2E-07 -- -- -- 0.02 --

Sediment Incidental Ingestion 6E-08 -- -- -- 0.003 --
Dermal Contact 7E-08 -- -- -- 0.0002 --
Total 1E-07 -- -- -- 0.003 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  9E-06 3
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  9E-06 3
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

TABLE 6-23

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Child Residents Surface Soil Incidental Ingestion 6E-06 -- --  Benzo(a)pyrene 0.7 --
Dermal Contact 9E-07 -- -- -- 0.000004 --
Inhalation 2E-10 -- -- -- 0.0008 --
Total 7E-06 -- --  Benzo(a)pyrene 0.7 --

Subsurface Soil Incidental Ingestion 4E-06 -- --  Benzo(a)pyrene 0.01 --
Dermal Contact 6E-07 -- -- -- 0.000006 --
Inhalation 9E-12 -- -- -- 0 --
Total 5E-06 -- --  Benzo(a)pyrene 0.01 --

Groundwater Incidental Ingestion 2E-05 -- --  Arsenic, Chromium 24 Manganese, Iron, Cobalt
Dermal Contact 1E-06 -- -- -- 1 --
Total 2E-05 -- --  Arsenic, Chromium 26 Manganese, Iron, Cobalt

Surface Water Incidental Ingestion 2E-08 -- -- -- 0.002 --
Dermal Contact 5E-08 -- -- -- 0.004 --
Total 7E-08 -- -- -- 0.006 --

Sediment Incidental Ingestion 4E-07 -- -- -- 0.01 --
Dermal Contact 3E-07 -- -- -- 0.0005 --
Total 7E-07 -- -- -- 0.01 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  3E-05 27
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  3E-05 26

Adult Residents Surface Soil Incidental Ingestion 6E-07 -- -- -- 0.07 --
Dermal Contact 9E-08 -- -- -- 0.0000005 --
Total 7E-07 -- -- -- 0.07 --

Subsurface Soil Incidental Ingestion 4E-07 -- -- -- 0.001 --
Dermal Contact 6E-08 -- -- -- 0.0000007 --
Total 4E-07 -- -- -- 0.001 --

Groundwater Incidental Ingestion 2E-05 --  Arsenic -- 10 Manganese, Iron
Dermal Contact 4E-07 -- -- -- 0.5 --
Total 2E-05 --  Arsenic  Chromium 10 Manganese, Iron

Surface Water Incidental Ingestion 3E-09 -- -- -- 0.0002 --
Dermal Contact 3E-08 -- -- -- 0.002 --
Total 3E-08 -- -- -- 0.002 --

Sediment Incidental Ingestion 4E-08 -- -- -- 0.001 --
Dermal Contact 4E-08 -- -- -- 0.00007 --
Total 8E-08 -- -- -- 0.001 --

Total Surface Soil, Groundwater, Surface Water, and Sediment  2E-05 10
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  2E-05 10
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

TABLE 6-23

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Lifelong Residents Surface Soil Incidental Ingestion 7E-06 -- --  Benzo(a)pyrene NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 8E-10 -- -- -- NA --
Total 8E-06 -- --  Benzo(a)pyrene NA --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Benzo(a)pyrene NA --
Dermal Contact 7E-07 -- -- -- NA --
Inhalation 2E-11 -- -- -- NA --
Total 5E-06 -- --  Benzo(a)pyrene NA --

Groundwater Incidental Ingestion 4E-05 --  Arsenic  Chromium NA --
Dermal Contact 1E-06 -- -- -- NA --
Total 4E-05 --  Arsenic  Chromium NA --

Surface Water Incidental Ingestion 2E-08 -- -- -- NA --
Dermal Contact 7E-08 -- -- -- NA --
Inhalation 0E+00 -- -- -- NA --
Total 1E-07 -- -- -- NA --

Sediment Incidental Ingestion 4E-07 -- -- -- NA --
Dermal Contact 4E-07 -- -- -- NA --
Inhalation 0E+00 -- -- -- NA --
Total 8E-07 -- -- -- NA --

Total Surface Soil, Groundwater, Surface Water, and Sediment  5E-05
Total Subsurface Soil, Groundwater, Surface Water, and Sediment  5E-05



TABLE 6-24

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Construction 

Workers

Industrial 

Workers

Child 

Trespassers

Adult 

Trespassers

Lifelong 

Trespassers

Child 

Residents

Adult 

Residents

Lifelong 

Residents
Surface Soil

No COCs identified for surface soil.
Subsurface Soil

No COCs identified for subsurface soil.
Groundwater

  Arsenic X
  Chromium X
  Cobalt X
  Manganese X X X
  Iron X X

Surface Water
No COCs identified for surface water.

Sediment
No COCs identified for sediment

X - Chemical is retained as a chemical of concern (COC).

A chemical is retained as a COC if it contributed to a total cancer risk greater than 1 x 10-4 or to a target organ hazard index greater than 1.
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TABLE 6-25

RISKS ASSOCIATED WITH NATURALLY OCCURRING CHEMICALS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Reasonable Maximum Exposures
ILCR HI

CURRENT/FUTURE CONSTRUCTION WORKERS
Surface Soil

Site Risk(1)
4E-07 1

Background Risk(2)
3E-06 0.2

Site + Background Risk(3)
3E-06 1

Subsurface Soil
Site Risk 2E-07 0.005
Background Risk 2E-06 1
Site + Background Risk 2E-06 1

Groundwater 2E-08 0.2
Surface Water 6E-08 0.04

Sediment
Site Risk 8E-08 0.02
Background Risk 6E-08 0.2
Site + Background Risk 1E-07 0.2

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 6E-07 1
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 4E-07 0.3

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 4E-06 2
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 2E-06 1

CURRENT/FUTURE CHILD TRESPASSERS
Surface Soil
Site Risk 3E-06 0.07
Background Risk 3E-06 0.02
Site + Background Risk 6E-06 0.09

Subsurface Soil
Site Risk 2E-06 0.001
Background Risk 2E-06 0.07
Site + Background Risk 4E-06 0.07

Surface Water 6E-07 0.02

Sediment
Site Risk 6E-06 0.05
Background Risk 8E-07 0.05
Site + Background Risk 7E-06 0.1

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-05 0.1
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 9E-06 0.07

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-05 0.2
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 1E-05 0.2

Receptor
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TABLE 6-25

RISKS ASSOCIATED WITH NATURALLY OCCURRING CHEMICALS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Reasonable Maximum Exposures
ILCR HI

Receptor

CURRENT/FUTURE ADULT TRESPASSERS
Surface Soil
Site Risk 5E-07 0.007
Background Risk 6E-07 0.003
Site + Background Risk 1E-06 0.01

Subsurface Soil
Site Risk 3E-07 0.0002
Background Risk 6E-07 0.01
Site + Background Risk 9E-07 0.01

Surface Water 4E-07 0.008

Sediment
Site Risk 9E-07 0.01
Background Risk 4E-07 0.01
Site + Background Risk 1E-06 0.02

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 2E-06 0.02
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 2E-06 0.01

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 3E-06 0.03
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 3E-06 0.03

CURRENT/FUTURE LIFELONG TRESPASSERS
Surface Soil
Site Risk 3E-06 NA
Background Risk 3E-06 NA
Site + Background Risk 6E-06 NA

Subsurface Soil
Site Risk 3E-06 NA
Background Risk 3E-06 NA
Site + Background Risk 6E-06 NA

Surface Water 1E-06 NA

Sediment
Site Risk 7E-06 NA
Background Risk 1E-06 NA
Site + Background Risk 8E-06 NA

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-05 NA
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 1E-05 NA

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 2E-05 NA
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 2E-05 NA
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TABLE 6-25

RISKS ASSOCIATED WITH NATURALLY OCCURRING CHEMICALS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Reasonable Maximum Exposures
ILCR HI

Receptor

FUTURE INDUSTRIAL WORKERS
Surface Soil
Site Risk 5E-06 0.2
Background Risk 1E-05 0.05
Site + Background Risk 2E-05 0.3

Subsurface Soil
Site Risk 4E-06 0.003
Background Risk 1E-05 0.2
Site + Background Risk 1E-05 0.2

Groundwater 4E-05 5
Surface Water 6E-07 0.02

Sediment
Site Risk 2E-06 0.01
Background Risk 1E-06 0.01
Site + Background Risk 3E-06 0.02

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 5E-05 5
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 5E-05 5

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 6E-05 5
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 6E-05 5

HYPOTHETICAL CHILD RESIDENTS
Surface Soil
Site Risk 6E-05 2
Background Risk 7E-05 0.6
Site + Background Risk 1E-04 3

Subsurface Soil
Site Risk 4E-05 0.04
Background Risk 6E-05 2
Site + Background Risk 1E-04 2

Groundwater 7E-05 37
Surface Water 6E-07 0.02

Sediment
Site Risk 6E-06 0.05
Background Risk 8E-07 0.1
Site + Background Risk 7E-06 0.2

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-04 39
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 1E-04 37

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 2E-04 40
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 2E-04 39
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TABLE 6-25

RISKS ASSOCIATED WITH NATURALLY OCCURRING CHEMICALS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Reasonable Maximum Exposures
ILCR HI

Receptor

HYPOTHETICAL ADULT RESIDENTS
Surface Soil
Site Risk 1E-05 0.2
Background Risk 2E-05 0.07
Site + Background Risk 3E-05 0.3

Subsurface Soil
Site Risk 7E-06 0.004
Background Risk 2E-05 0.2
Site + Background Risk 3E-05 0.2

Groundwater 1E-04 15
Surface Water 4E-07 0.008

Sediment
Site Risk 9E-07 0.005
Background Risk 4E-07 0.01
Site + Background Risk 1E-06 0.02

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-04 15
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 1E-04 15

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 1E-04 15
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 1E-04 15

HYPOTHETICAL LIFELONG RESIDENTS
Surface Soil
Site Risk 7E-05 NA
Background Risk 9E-05 NA
Site + Background Risk 2E-04 NA

Subsurface Soil
Site Risk 5E-05 NA
Background Risk 8E-05 NA
Site + Background Risk 1E-04 NA

Groundwater 2E-04 NA
Surface Water 1E-06 NA

Sediment
Site Risk 7E-06 NA
Background Risk 1E-06 NA
Site + Background Risk 8E-06 NA

Site Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 3E-04 NA
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 3E-04 NA

Site and Background Totals
Total Surface Soil, Groundwater, Surface Water, and Sediment 4E-04 NA
Total Subsurface Soil, Groundwater, Surface Water, and Sediment 3E-04 NA
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TABLE 6-25

RISKS ASSOCIATED WITH NATURALLY OCCURRING CHEMICALS
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Reasonable Maximum Exposures
ILCR HI

Receptor

Notes:
ILCR = Incremental Lifetime Cancer Risk
HI = Hazard Index
1 - Cancer risk or hazard index from only site-related chemicals detected at concentrations exceeding 
     screening levels.
2 - Cancer risk or hazard index from only chemicals present at naturally occurring levels detected at 
     concentrations exceeding screening levels.  Arsenic, chromium, and vanadium were within
     background levels in surface soil.  Aluminum arsenic, beryllium, chromium, cobalt, iron,
     and manganese were within background levels in subsurface soil.  Aluminum, arsenic, cobalt, and iron
     were within background levels in sediment.
3 - Cancer risk or hazard index from all chemicals detected at concentrations exceeding screening levels.



TABLE 7-1

ASSESSMENT ENDPOINTS AND MEASURES OF EFFECTS
SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

Assessment Endpoint Measure of Effects

Adverse effects on the
survival, reproduction, and/or
growth of soil invertebrates

 Survival, growth, and/or reproduction of soil invertebrates were evaluated
by comparing the measured concentrations of chemicals in the surface soil
to invertebrate soil screening levels.

Adverse effects on the
survival, reproduction, and/or
growth of sediment
invertebrates

 Survival, growth, and/or reproduction of sediment invertebrates were
evaluated by comparing the measured concentrations of chemicals in the
sediment to sediment screening levels.

Adverse effects on the
survival, reproduction, and/or
growth of aquatic organisms

 Survival, growth, and/or reproduction of aquatic organisms were evaluated
by comparing the measured concentrations of chemicals in the surface
water to surface water screening levels.

Adverse effects on the
survival, reproduction, and/or
growth of terrestrial plants

 Survival, growth, and/or reproduction of terrestrial plants were evaluated
by comparing the measured concentrations of chemicals in the surface
soil to plant soil screening levels.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of insectivorous birds

 Survival, reproduction, and/or increase in development effects of birds
were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and earthworms to No Observed
Adverse Effects Levels (NOAELs) and Lowest Observed Adverse Effects
Levels (LOAELs) for surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of insectivorous
mammals

 Survival, reproduction, and/or increase in development effects of
mammals were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and earthworms to NOAELs and
LOAELs for surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of herbivorous birds

 Survival, reproduction, and/or increase in development effects of birds
were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and plants to NOAELs and LOAELs for
surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of herbivorous
mammals

 Survival, reproduction, and/or increase in development effects of
mammals will be evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and plants to NOAELs and LOAELs for
surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of piscivorous birds

 Survival, reproduction, and/or increase in development effects of birds
were evaluated by comparing the estimated ingested dose of
contaminants in the sediment and aquatic organisms to No Observed
Adverse Effects Levels (NOAELs) and Lowest Observed Adverse Effects
Levels (LOAELs) for surrogate wildlife species.



TABLE 7-2

ECOLOGICAL SOIL SCREENING LEVELS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 2

Chemical Value Source Value Source Value Source Value Source
VOLATILES (UG/KG)
2-BUTANONE NA NA NA NA NA NA NA NA
ACETONE NA NA NA NA NA NA NA NA
BENZENE 31000 CCME 31000 CCME 25000 CCME 25000 CCME
CARBON DISULFIDE NA NA NA NA NA NA NA NA
METHYL ACETATE NA NA NA NA NA NA NA NA
TETRACHLOROETHENE 3800 CCME 3800 CCME NA NA NA NA
TOLUENE 75000 CCME 75000 CCME 1400000 CCME 1400000 CCME
TRICHLOROFLUOROMETHANE NA NA NA NA NA NA NA NA
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE NA NA 29000 ECO-SSL NA NA 100000 ECO-SSL
ACENAPHTHENE 20000 Reg 4/ORNL 29000 ECO-SSL 21500 CCME 100000 ECO-SSL
ACENAPHTHYLENE NA NA 29000 ECO-SSL NA NA 100000 ECO-SSL
ANTHRACENE 2500 CCME 29000 ECO-SSL 61500 CCME 100000 ECO-SSL
BENZO(A)ANTHRACENE 100 CCME 18000 ECO-SSL 6200 CCME 1100 ECO-SSL
BENZO(A)PYRENE 20000 CCME 18000 ECO-SSL 600 CCME 1100 ECO-SSL
BENZO(B)FLUORANTHENE 100 CCME 18000 ECO-SSL 6200 CCME 1100 ECO-SSL
BENZO(G,H,I)PERYLENE NA NA 18000 ECO-SSL NA NA 1100 ECO-SSL
BENZO(K)FLUORANTHENE 100 CCME 18000 ECO-SSL 6200 CCME 1100 ECO-SSL
CHRYSENE NA NA 18000 ECO-SSL 6200 CCME 1100 ECO-SSL
DIBENZO(A,H)ANTHRACENE 100 CCME 18000 ECO-SSL NA NA 1100 ECO-SSL
FLUORANTHENE 50000 CCME 29000 ECO-SSL 15400 CCME 100000 ECO-SSL
FLUORENE NA NA 29000 ECO-SSL 15400 CCME 100000 ECO-SSL
INDENO(1,2,3-CD)PYRENE 100 CCME 18000 ECO-SSL NA NA 1100 ECO-SSL
NAPHTHALENE 600 CCME 29000 ECO-SSL 8800 CCME 100000 ECO-SSL
PHENANTHRENE 100 CCME 29000 ECO-SSL 43000 CCME 100000 ECO-SSL
PYRENE 100 CCME 18000 ECO-SSL 7700 CCME 1100 ECO-SSL
METALS (MG/KG)

ALUMINUM pH<5.5(1)
ECO-SSL pH<5.5(1)

ECO-SSL pH<5.5(1)
ECO-SSL pH<5.5(1)

ECO-SSL
ANTIMONY 5 ORNL 78 ECO-SSL NA NA 0.27 ECO-SSL
ARSENIC 18 ECO-SSL 17 CCME 43 ECO-SSL 46 ECO-SSL
BARIUM 500 ORNL 330 ECO-SSL NA NA 2000 ECO-SSL
BERYLLIUM 10 ORNL 40 ECO-SSL NA NA 21 ECO-SSL
CADMIUM 32 ECO-SSL 140 ECO-SSL 0.77 ECO-SSL 0.36 ECO-SSL
CALCIUM NA NA NA NA NA NA NA NA
CHROMIUM 78 CCME 0.4 Reg 4/ORNL 26 ECO-SSL 34 ECO-SSL

COBALT 13 ECO-SSL 1000 ORNL(2)
120 ECO-SSL 230 ECO-SSL

COPPER 70 ECO-SSL 80 ECO-SSL 28 ECO-SSL 49 ECO-SSL

IRON pH<5, pH>8(3)
ECO-SSL 200 Reg 4/ORNL NA NA NA NA

LEAD 120 ECO-SSL 1700 ECO-SSL 11 ECO-SSL 56 ECO-SSL
MAGNESIUM NA NA NA NA NA NA NA NA
MANGANESE 220 ECO-SSL 450 ECO-SSL 4300 ECO-SSL 4000 ECO-SSL
MERCURY 12 CCME 0.1 Reg 4/ORNL NA NA NA NA
NICKEL 38 ECO-SSL 280 ECO-SSL 210 ECO-SSL 130 ECO-SSL
POTASSIUM NA NA NA NA NA NA NA NA
SELENIUM 0.52 ECO-SSL 4.1 ECO-SSL 1.2 ECO-SSL 0.63 ECO-SSL

SILVER 560 ECO-SSL 50 ORNL(2)
4.2 ECO-SSL 14 ECO-SSL

SODIUM NA NA NA NA NA NA NA NA
THALLIUM 1 Reg 4/ORNL 1.4 CCME 1 CCME 1 CCME
VANADIUM 2 Reg 4/ORNL 130 CCME 7.8 ECO-SSL 280 ECO-SSL
ZINC 160 ECO-SSL 120 ECO-SSL 46 ECO-SSL 79 ECO-SSL
PCBS (UG/KG)
AROCLOR-1016 33000 CCME 33000 CCME 1300 CCME 1300 CCME
AROCLOR-1260 33000 CCME 33000 CCME 1300 CCME 1300 CCME
AROCLOR-1268 33000 CCME 33000 CCME 1300 CCME 1300 CCME
TOTAL AROCLOR 33000 CCME 33000 CCME 1300 CCME 1300 CCME

Ecological Screening Level
Plants Invertebrates Avian Mammals
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ECOLOGICAL SOIL SCREENING LEVELS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 2

Chemical Value Source Value Source Value Source Value Source

Ecological Screening Level
Plants Invertebrates Avian Mammals

PESTICIDES (UG/KG)
4,4'-DDE 12500 CCME 12500 CCME 93 ECO-SSL 21 ECO-SSL
4,4'-DDT 12500 CCME 12500 CCME 93 ECO-SSL 21 ECO-SSL
ALDRIN 2.5 Reg 4/TV 2.5 Reg 4/TV NA NA NA NA
DIELDRIN 0.5 Reg 4/TV 0.5 Reg 4/TV 22 ECO-SSL 4.9 ECO-SSL
ENDOSULFAN I 100 Reg 4/TV 100 Reg 4/TV NA NA NA NA
ENDRIN ALDEHYDE 1 Reg 4/TV 1 Reg 4/TV NA NA NA NA
GAMMA-CHLORDANE 100 Reg 4/TV 100 Reg 4/TV NA NA NA NA
HEPTACHLOR EPOXIDE 100 Reg 4/TV 100 Reg 4/TV NA NA NA NA
METHOXYCHLOR 100 Reg 4/TV 100 Reg 4/TV NA NA NA NA
TOTAL CHLORDANE 100 Reg 4/TV 100 Reg 4/TV NA NA NA NA
TOTAL DDT 12500 CCME 12500 CCME 93 ECO-SSL 21 ECO-SSL
PETROLEUM HYDROCARBONS (UG/KG)
DIESEL RANGE ORGANICS NA NA NA NA NA NA NA NA
GASOLINE RANGE ORGANICS 20000 Reg 4/TV 20000 Reg 4/TV NA NA NA NA
Footnotes:
1 - Aluminum is considered a COPC only when the soil pH is less than 5.5.
2 - Value is for soil microorganisms.
3 - Iron is not expected to be toxic to plants with a soil pH between 5 and 8.

Screening Level Sources and Order of Preference:
1. Eco SSL - EPA Ecological Soil Screening Levels (U.S. EPA, 2003, 2005, 2006, 2007, 2008)
2. Region 4 - EPA Region IV Soil Screening Levels (U.S. EPA, 2001) (Region 4 values that are based on the 
    Dutch Target Value are used last in the order of preference.
3. CCME - Canadian Council and Ministers of Environment (CCME, 1999, 2004) 
4a. ORNL Plant - Oak Ridge National Laboratory Plant Toxicological Benchmark (Efroymson, et al. 1997a)
4b. ORNL Invert - Oak Ridge National Laboratory Invertebrate Toxicological Benchmark (Efroymson, et al. 1997b)
5. TV - Target Value (MHSPE, 2000)

Note:
Dutch Target Values are not based on risks to wildlife and are therefore not used as screening levels for birds and mammals.
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ECOLOGICAL SEDIMENT SCREENING LEVELS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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CHEMICAL SCREENING VALUE SOURCE
VOLATILES (UG/KG)
1,4-DICHLOROBENZENE 350 EPA SQB
4-METHYL-2-PENTANONE 33 SCV
ACETONE 9 SCV
BENZENE 57 EPA SQB
BTEX NA NA
CARBON DISULFIDE 0.85 SCV
CHLOROBENZENE 820 EPA SQB
ETHYLBENZENE 3600 EPA SQB
METHYL ACETATE NA NA
METHYLENE CHLORIDE NA NA
TOLUENE 670 EPA SQB
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 20.2 NOAA
ACENAPHTHENE 16 EPA SQB
ACENAPHTHYLENE 160 NOAA
ANTHRACENE 57.2 TEC
BENZALDEHYDE NA NA
BENZO(A)ANTHRACENE 108 TEC
BENZO(A)PYRENE 150 TEC
BENZO(B)FLUORANTHENE 1800 NOAA
BENZO(G,H,I)PERYLENE 170 LEL
BENZO(K)FLUORANTHENE 240 LEL
BIS(2-ETHYLHEXYL)PHTHALATE 750 NOAA
BUTYL BENZYL PHTHALATE 11000 EPA SQB
CARBAZOLE NA NA
CHRYSENE 166 TEC
DIBENZO(A,H)ANTHRACENE 33 TEC
DI-N-OCTYL PHTHALATE NA NA
FLUORANTHENE 423 TEC
FLUORENE 77.4 TEC
INDENO(1,2,3-CD)PYRENE 200 LEL
NAPHTHALENE 176 TEC
PHENANTHRENE 204 TEC
PYRENE 195 TEC
TOTAL PAHS 1610 TEC
METALS (MG/KG)
ALUMINUM 25500 NOAA
ANTIMONY 3 NOAA
ARSENIC 9.79 TEC
BARIUM 48 NOAA
BERYLLIUM NA NA
CADMIUM 0.99 TEC
CALCIUM NA NA
CHROMIUM 43.4 TEC
COBALT 50 LEL
COPPER 31.6 TEC
IRON 20000 LEL
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ECOLOGICAL SEDIMENT SCREENING LEVELS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 2

CHEMICAL SCREENING VALUE SOURCE
LEAD 35.8 TEC
MAGNESIUM NA NA
MANGANESE 460 LEL
MERCURY 0.18 TEC
NICKEL 22.7 TEC
POTASSIUM NA NA
SELENIUM 1 NOAA
SILVER 0.5 LEL
SODIUM NA NA
THALLIUM NA NA
VANADIUM 57 NOAA
ZINC 121 TEC
PCBS (UG/KG)
AROCLOR-1254 59.8 TEC
AROCLOR-1260 59.8 TEC
TOTAL AROCLOR 59.8 TEC
PESTICIDES (UG/KG)
4,4'-DDD 4.88 TEC
4,4'-DDE 3.16 TEC
4,4'-DDT 4.16 TEC
ALDRIN 2 LEL
ALPHA-CHLORDANE 3.24 TEC
DIELDRIN 1.9 TEC
GAMMA-CHLORDANE 3.24 TEC
METHOXYCHLOR 19 EPA SQB
TOTAL CHLORDANE 3.24 TEC
TOTAL DDT 5.28 TEC
PETROLEUM HYDROCARBONS (UG/KG)
DIESEL RANGE ORGANICS NA NA

Screening Level Sources and Order of Preference:
1. TEC - Threshold Effects Concentration (MacDonald, et al.,  2000)
2. LEL - Lowest Effects Level (Persaud, et al.,  1993)

5. SCV - Secondary Chronic Value (Jones, et al., 1997)
4. NOAA - National Oceanic and Atmospheric Administration (Buchman, 2008)

3. EPA SQB - U.S. Environmental Protection Agency Ecotox Thresholds (USEPA, 
1996).  Values for most chemicals are the sediment quality benchmarks. 



TABLE 7-4

ECOLOGICAL SURFACE WATER SCREENING LEVELS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

CHEMICAL SCREENING VALUE SOURCE
VOLATILES (UG/L)
METHYLENE CHLORIDE 214 RIDEM
SEMIVOLATILES (UG/L)
ACENAPHTHYLENE 4840 NOAA
ANTHRACENE 0.73 SCV
BENZO(A)ANTHRACENE 0.027 SCV
BENZO(A)PYRENE 0.014 SCV
BENZO(B)FLUORANTHENE 9.1 NOAA
BENZO(G,H,I)PERYLENE 7.6 NOAA
BENZO(K)FLUORANTHENE 0.64 FCV
CHRYSENE 2 FCV
DIBENZO(A,H)ANTHRACENE 0.28 FCV
FLUORANTHENE 4.4 RIDEM
INDENO(1,2,3-CD)PYRENE 4.3 NOAA
PHENANTHRENE 3.6 NOAA
PYRENE 0.025 NOAA
METALS (UG/L)
ALUMINUM 87 NRWQC
ANTIMONY 10 RIDEM
ARSENIC 150 NRWQC
BARIUM 4 SCV
CADMIUM 0.25 NRWQC
CALCIUM NA NA
CHROMIUM 11 NRWQC
COBALT 23 SCV

COPPER 9 NRWQC1

IRON 1000 NRWQC
LEAD 2.5 NRWQC
MAGNESIUM NA NA
MANGANESE 120 SCV
NICKEL 52 NRWQC
POTASSIUM NA NA
SELENIUM 5 NRWQC
SODIUM NA NA
VANADIUM 20 SCV
ZINC 120 NRWQC
PESTICIDES (UG/L)
4,4'-DDD 0.011 SCV
4,4'-DDE 105 NOAA
4,4'-DDT 0.001 NRWQC
DIELDRIN 0.056 NRWQC
ENDRIN 0.036 NRWWC
TOTAL DDT 0.001 NRWQC
Footnotes:
1 - USEPA, 2006

Screening Level Sources and Order of Preference:
1. NRWQC - National Recommended Water Quality Criteria (USEPA, 2009)
2. RIDEM - Rhode Island Department of Environmental Management (RIDEM, 2004)
3. SCV - Secondary Chronic Values (Suter and Tsao, 1996)
4. NOAA -National Oceanic and Atmospheric Adminstration (Buchman, 2008)
5. FCV - Final Chronic Value (USEPA, 2003)



TABLE 7-5

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

Conservative Inputs Average Inputs

Species/Exposure Inputs Values Units Values Units

American Robin

Body Weight = BW 7.73E-02 kg 8.04E-02 kg

Food Ingestion Rate = If 1.25E-02 kg/day 1.19E-02 kg/day

Water Ingestion Rate = Iw 1.21E-02 L/day 1.13E-02 L/day

Soil Ingestion Rate - Is 2.05E-03 kg/day 7.60E-04 kg/day

Home Range = HR 6.10E-01 acres

Meadow Vole

Body Weight = BW 1.70E-02 kg 3.58E-02 kg

Food Ingestion Rate = If 1.88E-03 kg/day 1.74E-03 kg/day

Water Ingestion Rate = Iw 7.51E-03 L/day 6.26E-03 L/day

Soil Ingestion Rate = Is 6.01E-05 kg/day 2.09E-05 kg/day

Home Range = HR 6.59E-02 acres

Bobwhite Quail

Body Weight = BW 1.54E-01 kg 1.75E-01 kg

Food Ingestion Rate = If 1.63E-02 kg/day 1.36E-02 kg/day

Water Ingestion Rate = Iw 2.28E-02 L/day 1.93E-02 L/day

Soil Ingestion Rate = Is 2.26E-03 kg/day 8.30E-04 kg/day

Home Range = HR 1.88E+01 acres

Short-Tailed Shrew

Body Weight = BW 1.50E-02 kg 1.61E-02 kg

Food Ingestion Rate = If 1.60E-03 kg/day 1.43E-03 kg/day

Water Ingestion Rate = Iw 4.28E-03 L/day 3.60E-03 L/day

Soil Ingestion Rate - Is 4.80E-05 kg/day 1.29E-05 kg/day

Home Range = HR 9.70E-01 acres

Green Heron

Body Weight = BW 2.00E-01 kg 2.12E-01 kg

Food Ingestion Rate = If 3.10E-02 kg/day 3.00E-02 kg/day

Water Ingestion Rate = Iw 2.20E-02 L/day 2.10E-02 L/day

Sediment Ingestion Rate = Is 1.60E-03 kg/day 1.50E-03 kg/day

Home Range = HR 1.00E+01 km-radius

Notes:

The soil ingestion rates were calculated by multiplying the food ingestion rates

     by the following incidental soil ingestion rates:

Conservative 50th Percentile Source

Meadow Vole 3.2% 1.2% 1

Bobwhite Quail 13.9% 6.1% 1, 2

Short-tailed Shrew 3% 0.90% 1

American Robin 16.40% 6.40% 1, 3

Green Heron 5% 5% 4

1 - U.S. EPA, 2007. Ecological Soil Screening Level Guidance.

2 - Based on the mourning dove

3 - Based on American woodcock

4 - Based on piscivorous birds

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site
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Plants Invertebrates Avian Mammals

Inorganics (mg/kg)

ALUMINUM 13/13 9000 55400 CCRF-S-TP02-0010 15342 15342 NA(4) NA(4) NA(4) NA(4)
YES NSL YES

ANTIMONY 9/13 0.27 9.8 CRF-SS-SB08-0001 0.15 0.23 1.8 1.2 2.0 0.13 NA 36.3 YES ASL, NSL YES
ARSENIC 13/13 5.6 19 J CRF-SS-SB05-0001-D 9.0 9.0 1.1 1.1 0.44 0.41 YES ASL NO
BARIUM 13/13 12 391 CCRF-S-TP02-0010 52.2 52.2 0.78 1.2 NA 0.20 YES ASL, NSL YES
BERYLLIUM 13/13 0.23 0.83 CCRF-S-TP03-0010 0.47 0.47 0.083 0.021 NA 0.040 YES NSL YES
CADMIUM 9/13 0.083 1.3 J CCRF-S-TP02-0010 0.0097 0.015 0.33 0.23 0.041 0.0093 1.7 3.6 YES ASL YES
CALCIUM 13/13 320 3400 CCRF-S-TP02-0010 1482 1482 NA NA NA NA NO NUT NO
CHROMIUM 13/13 11 31.4 CCRF-S-TP02-0010 15.3 15.3 0.40 78.5 1.2 0.92 YES ASL YES
COBALT 13/13 7.1 13.8 J CCRF-S-TP01-0010 10.0 10.0 1.1 0.014 0.12 0.060 YES ASL NO
COPPER 13/13 9.8 J 716 CCRF-S-TP02-0010 73.5 73.5 10.2 9.0 25.6 14.6 YES ASL YES

IRON 13/13 18000 J 33300 CCRF-S-TP01-0010 25496 25496 NA(5)
167 NA NA YES ASL, NSL YES

LEAD 13/13 16.6 J 630 J CRF-SS-SB08-0001 90.7 90.7 5.3 0.37 57.3 11.3 YES ASL YES
MAGNESIUM 13/13 1700 4400 CRF-SS-SB02-0001 2910 2910 NA NA NA NA NO NUT NO
MANGANESE 13/13 61 J 489 CCRF-S-TP01-0010 367 367 2.2 1.1 0.11 0.12 YES ASL NO
MERCURY 12/13 0.018 J 0.19 J CCRF-S-TP03-0010 0.017 0.017 0.052 0.049 0.02 1.9 NA NA YES ASL, NSL YES
NICKEL 13/13 14 J 31.5 J CCRF-S-TP02-0010 19.1 19.1 0.83 0.11 0.15 0.24 NO BSL NO

POTASSIUM 13/13 297 J 510
CRF-SS-SB08-0001; 
CRF-SS-SB04-0001

409 409 NA NA NA NA NO NUT NO

SELENIUM 13/13 0.13 J 2.8 CCRF-S-TP03-0010 0.92 0.92 5.4 0.68 2.3 4.4 YES ASL YES
SILVER 9/13 0.065 J 57.9 CCRF-S-TP02-0010 0.097 0.15 6.6 4.6 0.10 1.2 13.8 4.1 YES ASL YES
SODIUM 6/9 15 J 786 J CCRF-S-TP02-0010 36 46 156 111 NA NA NA NA NO NUT NO
THALLIUM 8/13 0.034 J 0.097 J CRF-SS-SB03-0001 0.81 1.2 0.057 0.23 0.10 0.069 0.1 0.1 NO BSL NO
VANADIUM 13/13 16 41 CCRF-S-TP03-0010 21.2 21.2 20.5 0.32 5.3 0.15 YES ASL YES
ZINC 13/13 40.3 4040 CCRF-S-TP02-0010 374 374 25.3 33.7 87.8 51.1 YES ASL YES
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Plants Invertebrates Avian Mammals

EEQs

COPC 

(yes/no)?

Rationale 

for COPC 

Selection

Further Evaluated in 

Terrestrial Food Chain 

Modeling (yes/no)?(3)

Overall 

Average(2)Chemical
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Concentration
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Pesticides/PCBs (ug/kg)

4,4'-DDE 9/13 0.13 J 27 CRF-SS-SB08-0001 0.13 4.3 7.2 5.5 0.0022 0.0022 0.29 1.3 YES ASL NO(6)

4,4'-DDT 9/13 1 J 25 CRF-SS-SB08-0001 0.13 5.2 7.1 5.5 0.0020 0.0020 0.27 1.2 YES ASL NO(6)

ALDRIN 1/13 0.27 J 0.27 J CRF-SS-SB04-0001 0.13 2.7 0.27 0.48 0.11 0.11 NA NA YES NSL YES

AROCLOR-1016 1/13 44 J 44 J CCRF-S-TP02-0010 12 52 44.0 14.0 0.0013 0.0013 0.03 0.03 NO BSL NO(7)

AROCLOR-1260 4/13 24 J 550 CRF-SS-SB05-0001 12 52 206 71.4 0.017 0.017 0.4 0.4 NO BSL NO(7)

AROCLOR-1268 2/8 5.9 J 51 J CRF-SS-SB08-0001 6.4 6.8 28.5 9.6 0.0015 0.0015 0.04 0.04 NO BSL NO(7)

DIELDRIN 1/13 2.6 J 2.6 J CRF-SS-SB04-0001 0.13 5.2 2.6 1.1 5.2 5.2 0.12 0.53 YES ASL NO
ENDOSULFAN I 1/13 0.1 J 0.1 J CRF-SS-SB02-0001 0.13 2.7 0.10 0.47 0.0010 0.0010 NA NA YES NSL YES
ENDRIN ALDEHYDE 1/13 7.3 7.3 CCRF-S-TP02-0010 1.2 5.2 7.3 1.6 7.3 7.3 NA NA YES ASL, NSL YES

GAMMA-CHLORDANE 2/13 0.36 J 0.73 J CRF-SS-SB08-0001 0.13 2.7 0.47 0.53 0.0073 0.0073 NA NA YES NSL NO(8)

HEPTACHLOR EPOXIDE 1/13 0.067 J 0.067 J CRF-SS-SB02-0001 0.12 2.7 0.067 0.47 0.00067 0.00067 NA NA YES NSL YES
METHOXYCHLOR 2/13 19 98 J CCRF-S-TP03-0010 0.29 25 37.1 8.6 0.98 0.98 NA NA YES NSL YES
TOTAL AROCLOR 6/13 5.9 550 CRF-SS-SB05-0001 0 0 154 71.0 0.017 0.017 0.4 0.4 NO BSL NO
TOTAL CHLORDANE 2/13 0.36 0.73 CRF-SS-SB08-0001 0 0 0.46 0.070 0.0073 0.0073 NA NA YES NSL YES
TOTAL DDT 10/13 1.7 52 CRF-SS-SB08-0001 0 0 12.9 10.0 0.0042 0.0042 0.56 2.5 YES ASL YES
Petroleum Hydrocarbons (ug/kg)
DIESEL RANGE ORGANICS 5/6 15000 240000 CCRF-S-TP02-0010 13000 13000 68600 58250 NA NA NA NA YES NSL YES
GASOLINE RANGE ORGANICS 2/6 4000 4200 CCRF-S-TP03-0010-D 2500 4900 4100 2633 0.21 0.21 NA NA YES NSL YES
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Plants Invertebrates Avian Mammals
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Semivolatiles (ug/kg)
2-METHYLNAPHTHALENE 8/13 0.67 J 160 J CRF-SS-SB05-0001 370 520 17.2 94.0 NA 0.0055 NA 0.0016 YES NSL YES
ACENAPHTHENE 8/13 0.96 J 390 J CRF-SS-SB05-0001 370 530 42.0 110 0.020 0.013 0.02 0.0039 NO BSL NO
ACENAPHTHYLENE 8/13 1.6 110 CRF-SS-SB05-0001 370 520 15.2 92.8 NA 0.0038 NA 0.0011 YES NSL YES
ANTHRACENE 8/13 2.6 J 430 J CRF-SS-SB05-0001 370 520 59.4 120 0.172 0.015 0.007 0.0043 NO BSL NO
BENZO(A)ANTHRACENE 11/13 18 J 1900 J CRF-SS-SB05-0001 370 480 222 219 NA 0.11 0.31 1.7 YES ASL, NSL YES
BENZO(A)PYRENE 11/13 19 J 1800 J CRF-SS-SB05-0001 370 480 207 206 0.1 0.10 3 1.6 YES ASL YES
BENZO(B)FLUORANTHENE 11/13 38 2700 J CRF-SS-SB05-0001 370 480 294 279 NA 0.15 NA 2.5 YES ASL, NSL YES
BENZO(G,H,I)PERYLENE 8/13 14 J 1000 J CRF-SS-SB05-0001 370 520 142 171 NA 0.056 NA 0.91 YES NSL YES
BENZO(K)FLUORANTHENE 10/13 10 J 840 J CRF-SS-SB05-0001 370 480 97.3 122 NA 0.047 0.14 0.76 YES NSL NO
CHRYSENE 11/13 21 J 1400 J CRF-SS-SB05-0001 370 480 209 207 NA 0.078 0.23 1.3 YES ASL, NSL YES
DIBENZO(A,H)ANTHRACENE 8/13 5.4 J 260 J CRF-SS-SB05-0001 370 520 46.8 112 NA 0.014 NA 0.24 YES NSL YES
FLUORANTHENE 11/13 26 J 2400 J CRF-SS-SB05-0001 370 430 303 288 0.048 0.083 0.16 0.024 NO BSL NO
FLUORENE 8/13 1.3 J 330 J CRF-SS-SB05-0001 370 520 37.5 107 NA 0.011 0.021 0.0033 YES NSL NO
INDENO(1,2,3-CD)PYRENE 8/13 17 J 940 J CRF-SS-SB05-0001 370 520 140 170 NA 0.052 NA 0.85 YES NSL YES
NAPHTHALENE 8/13 0.96 J 54 J CRF-SS-SB05-0001 370 520 6.6 87.5 0.090 0.0019 0.006 0.00054 NO BSL NO
PHENANTHRENE 11/13 22 J 3600 J CRF-SS-SB05-0001 370 480 326 307 36.0 0.12 0.08 0.036 YES ASL NO
PYRENE 11/13 38 J 4500 J CRF-SS-SB05-0001 34 430 497 438 45.0 0.25 0.58 4.1 YES ASL YES
Volatiles (ug/kg)
2-BUTANONE 3/13 7.6 J 19 CRF-SS-SB08-0001 6 67 14.5 11.1 NA NA NA NA YES NSL YES
ACETONE 6/13 14 EB 190 CRF-SS-SB08-0001 6 330 84.0 81.8 NA NA NA NA YES NSL YES
BENZENE 3/13 0.14 J 1 J CRF-SS-SB08-0001 0.093 33 0.45 4.0 0.000032 0.000032 0.00004 0.00004 NO BSL NO
CARBON DISULFIDE 4/13 0.27 J 1.4 J CRF-SS-SB05-0001-D 0.46 33 0.48 4.0 NA NA NA NA YES NSL YES
METHYL ACETATE 3/13 1.1 J 10 CRF-SS-SB05-0001-D 0.93 240 4.8 16.6 NA NA NA NA YES NSL YES
TETRACHLOROETHENE 2/13 0.78 J 21 CCRF-S-TP02-0010 0.18 33 11.0 5.2 0.0055 0.0055 NA NA YES NSL YES
TOLUENE 5/13 0.29 J 0.79 J CRF-SS-SB08-0001 0.46 33 0.43 4.0 1.1E-05 1.1E-05 5.6E-07 5.6E-07 NO BSL NO
TRICHLOROFLUOROMETHANE 1/13 4.7 4.7 CRF-SS-SB05-0001-D 0.089 33 2.4 4.0 NA NA NA NA YES NSL YES

Notes: Abbreviations: Rationale Codes for COPC Selection:
Shaded cells indicate that the EEQ exceeds 1 or no screening level is available. COPC = Chemical of Potential Concern ASL = Above COPC Screening Level
EEQ is calculated by dividing the chemical concentration by its screening level presented in Table 7-2. EEQ = Ecological Effects Quotient BSL = Below COPC Screening Level

NSL = No Screening Level Available
Footnotes:
1 - Average of detected concentrations only.
2 - Average of all analytical results including one-half of the detection limit for non-detects.

4 - Aluminum is considered a COPC only when the soil pH is less than 5.5.
5 - Iron is not expected to be toxic to plants with a soil pH between 5 and 8.
6 - Evaluated in food chain model as total DDT.
7 - Evaluated in food chain model as total Aroclor.
8 - Evaluated in food chain model as total chlordane.

3 - Chemicals with EEQs for birds or mammals greater than 1.0 or chemicals without bird or mammal screening values 
are retained for food chain modeling.  
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Inorganics (mg/kg)
ALUMINUM 13/13 2500 19600 CCRF-S-SS06-0001 9030 9030 0.77 NO BSL YES
ANTIMONY 7/12 0.13 J 2.4 CRF-SD-SD03-0612 0.26 1.5 0.88 0.66 0.80 NO BSL YES
ARSENIC 13/13 1.6 22 CRF-SD-SD03-0612 8.7 8.7 2.2 YES ASL YES
BARIUM 13/13 7.7 76.6 J CCRF-S-SS06-0001 39.8 39.8 1.6 YES ASL YES
BERYLLIUM 13/13 0.12 1.5 J CCRF-S-SS06-0001 0.62 0.62 NA YES NSL YES
CADMIUM 13/13 0.064 1.2 J CCRF-S-SS06-0001 0.50 0.50 1.2 YES ASL YES
CALCIUM 13/13 500 5100 CRF-SD-SD03-0612 2071 2071 NA NO NUT NO
CHROMIUM 13/13 4 25.4 CCRF-S-SS03-0001 14.4 14.4 0.59 NO BSL YES
COBALT 13/13 2 11.1 J CCRF-S-SS06-0001 6.6 6.6 0.22 NO BSL YES
COPPER 13/13 5.7 74.6 J CCRF-S-SS04-0001 27.4 27.4 2.4 YES ASL YES
IRON 13/13 8300 37300 CCRF-S-SS06-0001 21758 21758 1.9 YES ASL YES
LEAD 13/13 13 160 J CCRF-S-SS06-0001 72.6 72.6 4.5 YES ASL YES
MAGNESIUM 13/13 870 4190 J CCRF-S-SS06-0001 2333 2333 NA NO NUT NO
MANGANESE 13/13 120 2380 J CCRF-S-SS02-0001-D 657 657 5.2 YES ASL YES
MERCURY 10/13 0.019 J 0.23 CCRF-S-SS04-0001 0.017 0.017 0.11 0.09 1.3 YES ASL YES
NICKEL 13/13 4.4 24.6 J CCRF-S-SS06-0001 13.9 13.9 1.1 YES ASL YES
POTASSIUM 13/13 224 J 860 CRF-SD-SD03-0612 413 413 NA NO NUT NO
SELENIUM 12/13 0.11 J 3.6 J CCRF-S-SS06-0001 0.1 0.1 1.1 1.0 3.6 YES ASL YES
SILVER 7/13 0.021 J 0.22 CRF-SD-SD03-0612 0.14 0.3 0.07 0.08 0.44 NO BSL YES
SODIUM 10/10 42 J 273 J CCRF-S-SS06-0001 135 135 NA NO NUT NO
THALLIUM 6/12 0.019 J 0.11 CRF-SD-SD03-0612 0.02 3 0.05 0.52 NA YES NSL YES
VANADIUM 13/13 5.2 470 CRF-SD-SD03-0612 57.6 57.6 8.2 YES ASL YES
ZINC 13/13 25 J 703 J CCRF-S-SS02-0001-D 162 162 5.8 YES ASL YES
Pesticides/PCBs (ug/kg)

4,4'-DDD 6/13 1.6 J 15 J CCRF-S-SS04-0001 0.099 7.1 6.1 3.7 3.1 YES ASL NO(3)

4,4'-DDE 6/13 0.89 J 10 J CRF-SD-SD03-0612 0.14 7.1 3.6 3.0 3.2 YES ASL NO(3)

4,4'-DDT 3/13 5.8 J 8.6 J CRF-SD-SD01-0006 0.81 7.1 7.3 3.3 2.1 YES ASL NO(3)

ALDRIN 4/13 0.87 J 24 CCRF-S-SS01-0001 0.13 3.7 9.9 3.5 12.0 YES ASL YES

ALPHA-CHLORDANE 1/13 0.53 J 0.53 J CRF-SD-SD07-0006 0.099 3.7 0.53 0.76 0.16 NO BSL NO(4)

AROCLOR-1254 3/13 26 J 120 CCRF-S-SS04-0001 13 71 70.7 28.8 2.0 YES ASL NO(5)

AROCLOR-1260 1/13 23 J 23 J CRF-SD-SD03-0612 13 71 23.0 18.3 0.38 NO BSL NO(5)

DIELDRIN 7/13 0.91 J 50 CCRF-S-SS01-0001 0.099 6 14.3 8.5 26.3 YES ASL YES

GAMMA-CHLORDANE 3/13 0.53 J 1.5 J CRF-SD-SD03-0612 0.13 3.7 0.89 0.92 0.46 NO BSL NO(4)

METHOXYCHLOR 1/13 2.7 J 2.7 J CRF-SD-SD06-0006 0.22 37 2.7 7.2 0.14 NO BSL YES
TOTAL AROCLOR 3/13 49 120 CCRF-S-SS04-0001 0 0 78.3 18.1 2.0 YES ASL YES
TOTAL CHLORDANE 4/13 0.53 1.5 CRF-SD-SD03-0612 0 0 0.80 0.25 0.46 NO BSL YES
TOTAL DDT 10/13 0.89 20.8 CCRF-S-SS04-0001 0 0 8.0 6.1 3.9 YES ASL YES
Petroleum Hydrocarbons (ug/kg)
DIESEL RANGE ORGANICS 5/6 47 730 CCRF-S-SS04-0001 18 18 315 264 NA YES NSL YES
Semivolatiles (ug/kg)
2-METHYLNAPHTHALENE 7/13 1.7 14 CRF-SD-SD03-0612 480 720 4.9 138 0.69 NO BSL YES

ACENAPHTHENE 7/13 1.3 J 81 J CCRF-S-SS03-0001 510 720 18.9 150 5.1 YES ASL YES
ACENAPHTHYLENE 8/13 2 160 J CCRF-S-SS04-0001 510 720 35.1 138 1.0 NO BSL YES
ANTHRACENE 9/13 5.6 J 270 J CCRF-S-SS03-0001 510 720 103 165 4.7 YES ASL YES
BENZALDEHYDE 4/6 73 JEB 170 JEB CCRF-S-SS06-0001 480 720 131 186 NA YES NSL YES
BENZO(A)ANTHRACENE 10/13 27 J 1400 CCRF-S-SS04-0001 130 720 403 362 13.0 YES ASL YES
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BENZO(A)PYRENE 11/13 40 J 1700 CCRF-S-SS04-0001 510 720 408 392 11.3 YES ASL YES
BENZO(B)FLUORANTHENE 12/13 53 J 2400 CCRF-S-SS04-0001 700 720 552 537 1.3 YES ASL YES
BENZO(G,H,I)PERYLENE 11/13 40 J 1400 CCRF-S-SS04-0001 510 720 335 330 8.2 YES ASL YES
BENZO(K)FLUORANTHENE 9/13 27 J 1400 CCRF-S-SS04-0001 1.6 720 366 327 5.8 YES ASL YES
BIS(2-ETHYLHEXYL)PHTHALATE 2/6 700 2300 CCRF-S-SS04-0001 510 720 1500 703 3.1 YES ASL YES

BUTYL BENZYL PHTHALATE 1/6 150 J 150 J CCRF-S-SS04-0001 480 720 150 268 0.01 NO BSL YES
CARBAZOLE 2/6 170 J 190 J CCRF-S-SS04-0001 510 720 180 263 NA YES NSL YES
CHRYSENE 12/13 53 J 2300 CCRF-S-SS04-0001 700 720 492 481 13.9 YES ASL YES
DIBENZO(A,H)ANTHRACENE 4/13 26 J 360 J CCRF-S-SS04-0001 66 720 148 180 10.9 YES ASL YES
DI-N-OCTYL PHTHALATE 1/6 130 J 130 J CCRF-S-SS04-0001 480 720 130 264 NA YES NSL YES
FLUORANTHENE 12/13 74 J 3300 CCRF-S-SS04-0001 700 720 788 755 7.8 YES ASL YES
FLUORENE 9/13 2.7 350 J CRF-SD-SD03-0612 510 720 64.9 138 4.5 YES ASL YES
INDENO(1,2,3-CD)PYRENE 10/13 27 J 1200 CCRF-S-SS04-0001 510 720 305.4 308 6.0 YES ASL YES
NAPHTHALENE 6/13 0.99 J 3.6 CRF-SD-SD01-0006 480 720 2.0 159 0.02 NO BSL YES
PHENANTHRENE 11/13 27 J 1200 CCRF-S-SS04-0001 510 720 377 366 5.9 YES ASL YES
PYRENE 12/13 76 J 2800 CCRF-S-SS04-0001 700 720 728 700 14.4 YES ASL YES
TOTAL PAHS 12/13 266 19952 CCRF-S-SS04-0001 0 0 4664 4305 12.4 YES ASL YES
Volatiles (ug/kg)

1,4-DICHLOROBENZENE 1/13 4 J 4 J CCRF-S-SS06-0001 0.36 170 4.0 12.3 0.01 NO BSL YES
4-METHYL-2-PENTANONE 4/13 0.61 J 5.2 J CRF-SD-SD04-0006 0.18 330 2.0 21.0 0.16 NO BSL YES
ACETONE 10/13 29 JEB 1800 JEB CCRF-S-SS02-0001 23 1700 274 293 200 YES ASL YES

BENZENE 2/13 0.29 J 19 J CCRF-S-SS01-0001 0.072 170 9.6 12.5 0.33 NO BSL YES
CARBON DISULFIDE 5/13 0.36 J 3.9 CRF-SD-SD04-0006 8 170 1.6 13.2 4.6 YES ASL YES

CHLOROBENZENE 4/13 2 J 9 J CCRF-S-SS02-0001-D 0.18 170 4.8 11.8 0.01 NO BSL YES

ETHYLBENZENE 1/13 12 J 12 J CCRF-S-SS01-0001 0.18 170 12.0 12.0 0.003 NO BSL YES
METHYL ACETATE 2/13 5.4 J 1500 J CRF-SD-SD03-0612 0.73 550 753 141 NA YES NSL YES
METHYLENE CHLORIDE 2/13 2 J 10 J CCRF-S-SS01-0001 1.8 330 6.0 19.8 NA YES NSL YES
TOLUENE 3/13 0.19 J 190 CRF-SD-SD04-0006 0.36 170 63.5 27.2 0.28 NO BSL YES

Notes: Abbreviations: Rationale Codes for COPC Selection:
Shaded cells indicate that the EEQ exceeds 1 or no screening level is available. COPC = Chemical of Potential Concern ASL = Above COPC Screening Level
EEQ is calculated by dividing the chemical concentration by its screening level presented in Table 7-3. EEQ = Ecological Effects Quotient BSL = Below COPC Screening Level

NA = Not available or not applicable NUT = Essential Nutrient
NSL = No Screening Level Available

Footnotes:
1 - Average of detected concentrations only.
2 - Average of all analytical results including one-half of the detection limit for non-detects.
3 - Evaluated in food chain model as total DDT.
4 - Evaluated in food chain model as total chlordane.
5 - Evaluated in food chain model as total Aroclor.
6 - Evaluated in food chain model by individual PAHs.
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Inorganics (ug/L)
ALUMINUM 3/6 97 J 730 J CRF-SW-SW01-1110 100 100 460 255 8.4 YES ASL
ANTIMONY 1/6 0.46 J 0.46 J CRF-SW-SW04-1110 1 1 0.46 0.49 0.046 NO BSL
ARSENIC 6/6 0.79 J 5.8 CRF-SW-SW01-1110 2.3 2.3 0.039 NO BSL
BARIUM 6/6 14 27 CRF-SW-SW02-1110 18.0 18.0 6.8 YES ASL
CADMIUM 2/6 0.058 J 0.12 J CRF-SW-SW02-1110 0.2 0.2 0.08 0.09 0.48 NO BSL
CALCIUM 6/6 24000 47000 CRF-SW-SW02-1110 36833 36833 NA NO NUT
CHROMIUM 6/6 0.74 J 2.5 CRF-SW-SW01-1110 1.3 1.3 0.23 NO BSL
COBALT 6/6 0.43 J 2.4 CRF-SW-SW02-1110 1.1 1.1 0.10 NO BSL
COPPER 6/6 0.9 J 5.5 CRF-SW-SW02-1110 2.8 2.8 0.61 NO BSL
IRON 6/6 520 11000 CRF-SW-SW01-1110 4243 4243 11.0 YES ASL
LEAD 6/6 0.39 J 4.9 CRF-SW-SW01-1110 2.0 2.0 2.0 YES ASL

MAGNESIUM
6/6 5900 11000

CRF-SW-SW02-1110,        
CRF-SW-SW04-1110

9567 9567
NA

NO NUT

MANGANESE 6/6 180 1500 CRF-SW-SW02-1110 505 505 12.5 YES ASL
NICKEL 6/6 1.8 5.5 CRF-SW-SW02-1110 3.3 3.3 0.11 NO BSL
POTASSIUM 6/6 2100 2900 CRF-SW-SW04-1110 2617 2617 NA NO NUT
SELENIUM 2/6 0.93 J 0.98 J CRF-SW-SW02-1110 1 1 0.96 0.65 0.20 NO BSL
SODIUM 6/6 61000 J 100000 J CRF-SW-SW02-1110 69417 69417 NA NO NUT
VANADIUM 6/6 0.49 J 2.2 CRF-SW-SW04-1110 1.1 1.1 0.11 NO BSL
ZINC 2/6 29 41 CRF-SW-SW01-1110 9.1 20 35.0 16.4 0.34 NO BSL
Filtered Inorganics (ug/L)
ARSENIC 4/6 0.41 J 0.6 J CRF-SW-SW07-1210 1 1 0.51 0.50 0.004 NO BSL

BARIUM
6/6 13 22

CRF-SW-SW02-1110,         
CRF-SW-SW02-1110-D

15.7 15.7 5.5 YES ASL

CALCIUM 6/6 25000 46000 CRF-SW-SW02-1110 36333 36333 NA NO NUT
CHROMIUM 6/6 0.65 J 0.87 J CRF-SW-SW06-1210 0.75 0.75 0.079 NO BSL

COBALT
6/6 0.38 J 1.9

CRF-SW-SW02-1110-D, 
CRF-SW-SW02-1110

0.78 0.78 0.083 NO BSL

COPPER 5/6 0.98 J 1.3 CRF-SW-SW06-1210 1 1 1.1 1.0 0.14 NO BSL
IRON 6/6 17 J 340 CRF-SW-SW01-1110 118 118 0.34 NO BSL
LEAD 1/6 0.23 J 0.23 J CRF-SW-SW04-1110 0.5 0.5 0.23 0.25 0.092 NO BSL
MAGNESIUM 6/6 5900 11000 CRF-SW-SW02-1110 9300 9300 NA NO NUT

MANGANESE
6/6 180 1400

CRF-SW-SW02-1110-D, 
CRF-SW-SW02-1110

467 467 11.7 YES ASL

NICKEL 6/6 1.4 4.3 CRF-SW-SW02-1110 2.5 2.5 0.083 NO BSL
POTASSIUM 6/6 2200 3000 CRF-SW-SW04-1110 2658 2658 NA NO NUT
SODIUM 6/6 57000 95000 CRF-SW-SW02-1110 67250 67250 NA NO NUT
ZINC 6/6 13 17 CRF-SW-SW05-1110 15.3 15.3 0.14 NO BSL
Pesticides/PCBs (ug/L)
4,4'-DDD 1/6 0.0081 J 0.0081 J CRF-SW-SW02-1110 0.0016 0.0016 0.004 0.001 0.74 NO BSL
4,4'-DDE 1/6 0.0027 J 0.0027 J CRF-SW-SW01-1110 0.0016 0.002 0.003 0.001 0.00003 NO BSL
4,4'-DDT 3/6 0.0025 J 0.0041 J CRF-SW-SW01-1110 0.0016 0.0016 0.003 0.002 4.1 YES ASL
DIELDRIN 3/6 0.0014 J 0.057 CRF-SW-SW02-1110-D 0.0008 0.0008 0.02 0.01 1.0 YES ASL
ENDRIN 1/6 0.0028 J 0.0028 J CRF-SW-SW02-1110 0.008 0.008 0.003 0.004 0.078 NO BSL
TOTAL DDT 3/6 0.0029 0.0106 CRF-SW-SW02-1110 0 0 0.01 0.003 10.6 YES ASL

Rationale 

for COPC 

Selection

Sample of Maximum 

Concentration

Mininum 

Non-Detect

Maximum 

Non-Detect

Average Positive 

Result(1)

Overall 

Average(2) EEQ
COPC 

(yes/no)?
Chemical

Frequency  

of 

Detection

Mininum 

Concentration

Maximum 

Concentration
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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Rationale 

for COPC 

Selection

Sample of Maximum 

Concentration

Mininum 

Non-Detect

Maximum 

Non-Detect

Average Positive 

Result(1)

Overall 

Average(2) EEQ
COPC 

(yes/no)?
Chemical

Frequency  

of 

Detection

Mininum 

Concentration

Maximum 

Concentration

Semivolatiles (ug/L)
ACENAPHTHYLENE 1/6 0.022 J 0.022 J CRF-SW-SW01-1110 0.05 0.054 0.02 0.03 0.000005 NO BSL
ANTHRACENE 1/6 0.043 J 0.043 J CRF-SW-SW01-1110 0.05 0.054 0.04 0.03 0.059 NO BSL
BENZO(A)ANTHRACENE 2/6 0.04 J 0.46 CRF-SW-SW01-1110 0.05 0.054 0.25 0.10 17.0 YES ASL
BENZO(A)PYRENE 3/6 0.031 J 0.42 CRF-SW-SW01-1110 0.05 0.054 0.16 0.10 30.0 YES ASL
BENZO(B)FLUORANTHENE 3/6 0.072 0.78 CRF-SW-SW01-1110 0.05 0.054 0.31 0.17 0.086 NO BSL
BENZO(G,H,I)PERYLENE 3/6 0.031 J 0.28 CRF-SW-SW01-1110 0.05 0.054 0.12 0.07 0.037 NO BSL
BENZO(K)FLUORANTHENE 2/6 0.02 J 0.34 CRF-SW-SW01-1110 0.05 0.054 0.18 0.08 0.53 NO BSL
CHRYSENE 3/6 0.031 J 0.47 CRF-SW-SW01-1110 0.05 0.054 0.18 0.10 0.24 NO BSL
DIBENZO(A,H)ANTHRACENE 2/6 0.02 J 0.065 CRF-SW-SW01-1110 0.05 0.054 0.04 0.03 0.23 NO BSL
FLUORANTHENE 3/6 0.03 J 0.72 CRF-SW-SW01-1110 0.05 0.054 0.29 0.16 0.16 NO BSL
INDENO(1,2,3-CD)PYRENE 2/6 0.03 J 0.3 CRF-SW-SW01-1110 0.05 0.054 0.17 0.07 0.070 NO BSL
PHENANTHRENE 1/6 0.17 0.17 CRF-SW-SW01-1110 0.05 0.054 0.17 0.05 0.047 NO BSL
PYRENE 3/6 0.02 J 0.83 CRF-SW-SW01-1110 0.05 0.054 0.32 0.17 33.2 YES ASL
Volatiles (ug/L)
METHYLENE CHLORIDE 1/6 0.44 J 0.44 J CRF-SW-SW01-1110 0.5 0.5 0.44 0.28 0.002 NO BSL

Notes: Abbreviations:
Shaded cells indicate that the EEQ exceeds 1 or no screening level is available. COPC = Chemical of Potential Concern
EEQ is calculated by dividing the chemical concentration by its screening level presented in Table 7-4. EEQ = Ecological Effects Quotient

NA = Not available or not applicable

Footnotes:
1 - Average of detected concentrations only.
2 - Average of all analytical results including one-half of the detection limit for non-detects.

Rationale Codes for COPC Selection:
ASL = Above COPC Screening Level
BSL = Below COPC Screening Level
NUT = Essential Nutrient
NSL = No Screening Level Available



TABLE 7-9

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO

SURFACE SOIL      

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ALUMINUM 9.5E+01 9.5E+00 7.6E+00 7.6E-01 3.2E+03 3.2E+02 1.1E+02 1.1E+01
ANTIMONY NV NV NV NV 1.8E+01 3.9E-01 1.2E+00 2.6E-02
BARIUM 7.7E-01 3.9E-01 5.9E-01 2.9E-01 9.8E-02 6.1E-02 1.6E-01 9.8E-02
BERYLLIUM NV NV NV NV 1.2E-02 9.9E-03 1.1E-01 8.8E-02
CADMIUM 1.1E+00 2.6E-01 6.5E-02 1.5E-02 1.4E+00 1.6E-01 1.1E-01 1.2E-02
CHROMIUM 9.0E-01 1.5E-01 2.2E-01 3.8E-02 4.7E-01 1.9E-02 1.1E-01 4.4E-03
COPPER 1.9E+01 2.3E+00 3.3E+00 3.8E-01 7.4E+00 5.0E-01 9.7E-01 6.5E-02
IRON 6.3E+01 6.3E+00 5.3E+00 5.3E-01 7.3E+01 7.3E+00 3.2E+00 3.2E-01
LEAD 2.5E+01 9.0E-01 6.3E+00 2.3E-01 3.7E+00 9.4E-02 7.1E-01 1.8E-02
MERCURY 1.6E+01 1.6E+00 1.6E+01 1.6E+00 2.1E+00 4.2E-01 3.3E+00 6.6E-01
SELENIUM 1.4E+00 4.8E-01 7.2E-01 2.5E-01 1.5E+00 3.3E-01 1.3E+00 2.8E-01
SILVER 1.0E+01 3.4E-01 4.6E-01 1.5E-02 2.1E+00 1.1E-01 4.9E-02 2.5E-03
VANADIUM 4.0E+00 8.1E-01 1.8E+00 3.7E-01 7.6E-02 3.3E-02 4.0E-02 1.8E-02
ZINC 4.8E+00 1.9E+00 1.7E+00 6.4E-01 2.0E+00 5.1E-01 8.9E-01 2.3E-01
Pesticides/PCBs
ALDRIN NV NV NV NV 4.8E-04 9.6E-05 5.7E-06 1.1E-06
ENDOSULFAN I 1.9E-06 1.9E-07 3.9E-07 3.9E-08 7.3E-05 7.3E-06 1.9E-05 1.9E-06
ENDRIN ALDEHYDE 4.4E-01 4.4E-02 1.6E-02 1.6E-03 3.1E-02 3.1E-03 8.4E-04 8.4E-05
HEPTACHLOR EPOXIDE NV NV NV NV 2.6E-04 2.6E-05 6.1E-06 6.1E-07
METHOXYCHLOR NV NV NV NV 2.7E-03 1.3E-03 2.0E-04 1.0E-04
TOTAL CHLORDANE 2.8E-04 5.7E-05 5.4E-06 1.1E-06 8.6E-05 4.3E-05 7.3E-07 3.7E-07
TOTAL DDT 4.2E-01 3.5E-02 7.5E-03 6.3E-04 4.2E-01 1.1E-02 7.9E-03 2.1E-04
Petroleum Hydrocarbons 
DIESEL RANGE ORGANICS NV NV NV NV NV NV NV NV
GASOLINE RANGE ORGANICS NV NV NV NV NV NV NV NV
Semivolatiles
2-METHYLNAPHTHALENE 3.2E-02 3.2E-03 7.3E-03 7.3E-04 6.0E-04 1.1E-04 2.0E-04 3.8E-05
ACENAPHTHYLENE 2.0E-01 2.0E-02 3.7E-03 3.7E-04 4.1E-03 7.6E-04 1.0E-04 1.8E-05
BENZO(A)ANTHRACENE 2.7E-01 2.7E-02 1.9E-02 1.9E-03 5.3E-01 8.6E-03 2.9E-02 4.6E-04
BENZO(A)PYRENE 2.2E-01 2.2E-02 2.5E-02 2.5E-03 4.2E-01 6.8E-03 5.1E-02 8.2E-04
BENZO(B)FLUORANTHENE 6.0E-01 6.0E-02 6.4E-02 6.4E-03 1.2E+00 2.0E-02 1.7E-01 2.7E-03
BENZO(G,H,I)PERYLENE 2.5E-01 2.5E-02 2.8E-02 2.8E-03 5.2E-01 8.3E-03 7.7E-02 1.2E-03
CHRYSENE 2.8E-01 2.8E-02 1.5E-02 1.5E-03 5.6E-01 9.0E-03 2.3E-02 3.7E-04
DIBENZO(A,H)ANTHRACENE 5.2E-02 5.2E-03 3.7E-03 3.7E-04 1.1E-01 1.7E-03 7.6E-03 1.2E-04
INDENO(1,2,3-CD)PYRENE 2.3E-01 2.3E-02 1.2E-02 1.2E-03 4.7E-01 7.5E-03 2.4E-02 3.9E-04
PYRENE 7.0E-01 7.0E-02 2.0E-01 2.0E-02 1.4E+00 2.2E-02 6.1E-01 9.7E-03
Volatiles 
2-BUTANONE NV NV NV NV 3.4E-08 1.3E-08 3.8E-08 1.5E-08
ACETONE 2.5E-07 2.5E-08 1.4E-07 1.4E-08 6.1E-05 1.2E-05 6.7E-05 1.3E-05
CARBON DISULFIDE NV NV NV NV 3.6E-07 1.8E-07 3.9E-07 1.9E-07
METHYL ACETATE NV NV NV NV NV NV NV NV
TETRACHLOROETHENE NV NV NV NV 4.8E-05 9.6E-06 5.3E-05 1.1E-05
TRICHLOROFLUOROMETHANE NV NV NV NV 4.3E-07 4.3E-08 4.8E-07 4.8E-08

Cells are shaded if the value is greater than 1.0
NA - Not Applicable
NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs
Robin Quail Shrew Vole



TABLE 7-10

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO

SURFACE SEDIMENT         

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ALUMINUM 2.9E+01 2.9E+00 2.7E+00 2.7E-01 1.1E+03 1.1E+02 4.1E+01 4.1E+00
ANTIMONY NV NV NV NV 4.5E+00 9.6E-02 3.2E-01 6.7E-03
ARSENIC 1.1E+00 5.6E-01 1.8E-01 9.1E-02 2.9E-01 6.6E-02 1.6E-01 3.8E-02
BARIUM 6.0E-01 3.0E-01 1.2E-01 5.7E-02 1.9E-02 1.2E-02 3.1E-02 1.9E-02
BERYLLIUM NV NV NV NV 2.3E-02 1.8E-02 1.7E-01 1.4E-01
CADMIUM 1.0E+00 2.4E-01 6.1E-02 1.4E-02 1.3E+00 1.5E-01 1.0E-01 1.2E-02
CHROMIUM 7.7E-01 1.3E-01 1.8E-01 3.1E-02 3.8E-01 1.6E-02 8.6E-02 3.5E-03
COBALT 2.4E-01 9.9E-02 2.3E-02 9.4E-03 2.5E-02 9.6E-03 6.8E-03 2.6E-03
COPPER 1.5E+01 1.8E+00 5.5E-01 6.4E-02 7.7E-01 5.2E-02 2.6E-01 1.7E-02
IRON 6.1E+01 6.1E+00 5.9E+00 5.9E-01 8.2E+01 8.2E+00 3.6E+00 3.6E-01
LEAD 1.0E+01 3.7E-01 1.7E+00 6.4E-02 1.2E+00 3.0E-02 2.3E-01 5.8E-03
MANGANESE 2.2E+00 1.0E+00 3.1E-01 1.5E-01 3.4E-01 1.2E-01 5.8E-01 2.0E-01
MERCURY 1.6E+01 1.6E+00 2.0E+01 2.0E+00 2.2E+00 4.4E-01 4.0E+00 8.0E-01
NICKEL 1.3E+00 4.9E-01 7.3E-02 2.6E-02 1.7E+00 1.9E-01 1.3E-01 1.5E-02
SELENIUM 2.0E+00 7.2E-01 9.4E-01 3.3E-01 1.9E+00 4.0E-01 1.7E+00 3.7E-01
SILVER 1.8E-02 5.9E-04 1.8E-03 5.9E-05 8.1E-03 4.1E-04 1.9E-04 9.4E-06
THALLIUM NV NV NV NV 1.6E+00 1.6E-01 5.9E-02 5.9E-03
VANADIUM 2.2E+02 4.5E+01 2.1E+01 4.2E+00 8.7E-01 3.8E-01 4.6E-01 2.0E-01
ZINC 1.2E+01 4.8E+00 4.5E-01 1.7E-01 1.1E+00 2.7E-01 3.0E-01 7.6E-02
Pesticides/PCBs
ALDRIN NV NV NV NV 4.3E-02 8.5E-03 5.1E-04 1.0E-04
DIELDRIN 1.6E+00 1.4E-01 4.1E-02 3.6E-03 5.2E+00 6.2E-02 1.6E-01 1.9E-03
METHOXYCHLOR NV NV NV NV 7.4E-05 3.7E-05 5.6E-06 2.8E-06
TOTAL AROCLOR 2.8E+00 2.8E-01 9.8E-03 9.8E-04 3.0E+00 3.0E-01 6.4E-03 6.4E-04
TOTAL CHLORDANE 3.5E-03 7.0E-04 1.1E-05 2.2E-06 1.8E-04 8.8E-05 1.5E-06 7.5E-07
TOTAL DDT 1.6E+00 1.3E-01 3.4E-03 2.9E-04 1.7E-01 4.5E-03 3.8E-03 1.0E-04
Petroleum Hydrocarbons 
DIESEL RANGE ORGANICS NV NV NV NV NV NV NV NV
Semivolatiles
2-METHYLNAPHTHALENE 1.6E-02 1.6E-03 2.1E-03 2.1E-04 5.3E-05 9.7E-06 6.5E-05 1.2E-05
ACENAPHTHENE 2.7E-02 2.7E-03 2.3E-03 2.3E-04 2.0E-04 3.6E-05 6.0E-05 1.1E-05
ACENAPHTHYLENE 5.2E-02 5.2E-03 5.1E-03 5.1E-04 6.0E-03 1.1E-03 1.3E-04 2.5E-05
BENZALDEHYDE NV NV NV NV 9.3E-04 4.7E-04 5.0E-03 2.5E-03
BENZO(A)ANTHRACENE 4.6E-01 4.6E-02 1.5E-02 1.5E-03 3.9E-01 6.3E-03 2.3E-02 3.7E-04
BENZO(A)PYRENE 5.6E-01 5.6E-02 2.4E-02 2.4E-03 4.0E-01 6.4E-03 4.8E-02 7.8E-04
BENZO(B)FLUORANTHENE 7.9E-01 7.9E-02 5.7E-02 5.7E-03 1.1E+00 1.8E-02 1.5E-01 2.4E-03
BENZO(G,H,I)PERYLENE 4.6E-01 4.6E-02 4.1E-02 4.1E-03 7.2E-01 1.2E-02 1.1E-01 1.8E-03
BENZO(K)FLUORANTHENE 4.6E-01 4.6E-02 1.8E-02 1.8E-03 6.4E-01 1.0E-02 3.6E-02 5.8E-04
BIS(2-ETHYLHEXYL)PHTHALATE 4.6E+00 4.6E-01 3.1E-02 3.1E-03 1.4E-02 1.4E-03 4.7E-04 4.7E-05
BUTYL BENZYL PHTHALATE NV NV NV NV 1.0E-03 3.5E-04 1.1E-04 3.6E-05
CARBAZOLE 2.1E-01 2.1E-02 4.1E-03 4.1E-04 3.2E-04 5.9E-05 9.6E-05 1.8E-05
CHRYSENE 7.5E-01 7.5E-02 2.3E-02 2.3E-03 9.3E-01 1.5E-02 3.3E-02 5.3E-04
DIBENZO(A,H)ANTHRACENE 1.2E-01 1.2E-02 5.1E-03 5.1E-04 1.5E-01 2.3E-03 1.1E-02 1.7E-04
DI-N-OCTYL PHTHALATE NV NV NV NV NV NV NV NV
FLUORANTHENE 1.1E+00 1.1E-01 1.1E-01 1.1E-02 1.6E-02 3.0E-03 3.0E-03 5.5E-04
FLUORENE 1.1E-01 1.1E-02 3.1E-03 3.1E-04 5.5E-03 1.0E-03 3.5E-05 6.4E-06
INDENO(1,2,3-CD)PYRENE 3.9E-01 3.9E-02 1.6E-02 1.6E-03 6.0E-01 9.6E-03 3.1E-02 4.9E-04
NAPHTHALENE 1.2E-03 1.2E-04 2.3E-03 2.3E-04 2.6E-05 4.8E-06 7.4E-05 1.4E-05
PHENANTHRENE 3.9E-01 3.9E-02 5.9E-02 5.9E-03 3.4E-03 6.3E-04 1.7E-03 3.1E-04
PYRENE 9.2E-01 9.2E-02 1.3E-01 1.3E-02 8.7E-01 1.4E-02 3.8E-01 6.1E-03

Chemical

Receptor EEQs
Green Heron Quail Shrew Vole
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NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAELChemical

Receptor EEQs
Green Heron Quail Shrew Vole

Volatiles 
1,4-DICHLOROBENZENE NV NV NV NV 4.3E-07 4.3E-08 4.7E-07 4.7E-08
4-METHYL-2-PENTANONE NV NV NV NV NV NV NV NV
ACETONE 7.2E-07 7.2E-08 1.3E-06 1.3E-07 5.8E-04 1.2E-04 6.4E-04 1.3E-04
BENZENE NV NV NV NV 2.3E-06 2.3E-07 2.5E-06 2.5E-07
CARBON DISULFIDE NV NV NV NV 9.9E-07 4.9E-07 1.1E-06 5.4E-07
CHLOROBENZENE NV NV NV NV 1.1E-05 5.3E-06 1.2E-05 5.8E-06
ETHYLBENZENE NV NV NV NV 4.0E-06 1.3E-06 4.4E-06 1.5E-06
METHYL ACETATE NV NV NV NV NV NV NV NV
METHYLENE CHLORIDE NV NV NV NV 2.7E-05 3.2E-06 3.9E-05 4.6E-06
TOLUENE NV NV NV NV 2.3E-05 2.3E-06 2.6E-05 2.6E-06

Cells are shaded if the value is greater than 1.0
NA - Not Applicable
NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient
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SUMMARY OF ECOLOGICAL COPCS IN EACH MEDIA AFTER THE SCREENING STEP

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVAL STATION NEWPORT, NEWPORT, RI
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Surface Soil Surface Water Sediment
Mammals/ Aquatic Benthic Mammals/

Parameter Plants Invertebrates Birds Organisms Invertebrates Birds
VOLATILES
2-BUTANONE X X
ACETONE X X X
CARBON DISULFIDE X X X
METHYL ACETATE X X X
METHYLENE CHLORIDE X
TRICHLOROFLUOROMETHANE X X
SEMIVOLATILES
2-METHYLNAPHTHALENE X
ACENAPHTHENE X
ACENAPHTHYLENE X
ANTHRACENE X
BENZALDEHYDE X
BENZO(A)ANTHRACENE X X X
BENZO(A)PYRENE X X
BENZO(B)FLUORANTHENE X X X X
BENZO(G,H,I)PERYLENE X X
BENZO(K)FLUORANTHENE X X
BIS(2-ETHYLHEXYL)PHTHALATE X X
CARBAZOLE X
CHRYSENE X X
DIBENZO(A,H)ANTHRACENE X X
DI-N-OCTYL PHTHALATE X
FLUORANTHENE X X
FLUORENE X X
INDENO(1,2,3-CD)PYRENE X X
PHENANTHRENE X X
PYRENE X X X X
TOTAL PAHS X
PESTICIDES/PCBS
4,4'-DDD X
4,4'-DDE X
4,4'-DDT X X
ALDRIN X
AROCLOR-1254 X
DIELDRIN X X X X X
ENDRIN ALDEHYDE X X
METHOXYCHLOR X
TOTAL AROCLOR X X
TOTAL DDT X X X
METALS
ALUMINUM X X X X X
ANTIMONY X X X
ARSENIC X X X X
BARIUM X X X
BERYLLIUM X
CADMIUM X X X
CHROMIUM X
COBALT X
COPPER X X X X X
IRON X X X X X X
LEAD X X X X X
MANGANESE X X X X X
MERCURY X X X X
NICKEL X X
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SUMMARY OF ECOLOGICAL COPCS IN EACH MEDIA AFTER THE SCREENING STEP

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVAL STATION NEWPORT, NEWPORT, RI
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Surface Soil Surface Water Sediment
Mammals/ Aquatic Benthic Mammals/

Parameter Plants Invertebrates Birds Organisms Invertebrates Birds
SELENIUM X X X X
SILVER X X
THALLIUM X X
VANADIUM X X X X
ZINC X X X X X
PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS X X X

X - Chemical retained as COPC
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STEP 3A TABLE FOR TERRESTRIAL PLANTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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Background/

Frequency of Maximum Average Frequency of Site- Spatial Screening

COPC Detection Concentration Concentration Detection Maximum  Average Related Distribution(2)
Level(3) Maximum Average

Inorganics (mg/kg)
ALUMINUM 13/13 55400 15300  40/40 16700 11600 >Bkg(7) Low(16) pH<5.5 NA NA Site NA NA NA

ANTIMONY 9/13 9.8 1.2  0/20 Not Detected Not Detected >Bkg(10) Low(13) 5 1 Low(14) Site 2.0 0.24 No

Site 1.1 0.50
Bkg 4.0 0.63

Residual -2.9 -0.13
Site 1.1 0.77

Bkg 1.1 0.49

Residual -0.02 0.28

COPPER 13/13 716 73.5  0/40 Not Detected Not Detected >Bkg(10) Low(13) 70 1 Low(14) Site 10 1.1 Yes

IRON 13/13 33300 25500  40/40 53900 19700 ~Bkg(8) Not Evaluated NA NA NA Site NA NA NA
Site 5.3 0.76
Bkg 0.41 0.23

Residual 4.8 0.53

Site 2.2 1.7
Bkg 2.2 1.0

Residual 0.05 0.71

SELENIUM 13/13 2.8 0.92  0/38 Not Detected Not Detected >Bkg(10) Low(6) 0.52 6 High Site 5.4 1.8 Yes

Site 20.5 10.6
Bkg 21.3 13.9

Residual -0.80 -3.30
Site 25 2.3
Bkg 0.6 0.3

Residual 25 2.0

Pesticides (ug/kg)
Site 5.2 2.2
Bkg 52.0 6.70

Residual -46.8 -4.50

ENDRIN ALDEHYDE 1/13 7.3 1.6  0/40 Not Detected Not Detected Unrelated(9, 10) Low(11) 1 1 Low(14) Site 7.3 1.6 Yes

Semivolatiles (ug/kg)

2-METHYLNAPHTHALENE 8/13 160 94  0/40 Not Detected Not Detected >Bkg(10) High(12) NA NA NA Site NA NA NA

ACENAPHTHYLENE 8/13 110 92.8  0/40 Not Detected Not Detected >Bkg(10) High(12) NA NA NA Site NA NA NA

Site 19 2.2
Bkg 0.79 1.14

Residual 18 1.1
Site 27 2.8
Bkg 1.3 1.10

Residual 26 1.7
BENZO(G,H,I)PERYLENE 8/13 1000 171  5/40 100 117 >Bkg(7) High(12) NA NA NA Site NA NA NA

Site 8.4 1.2
Bkg 1.1 1.14

Residual 7.3 0.08
CHRYSENE 11/13 1400 207  13/40 140 108 >Bkg(7) High(12) NA NA NA Site NA NA NA

DIBENZO(A,H)ANTHRACENE 8/13 260 112  0/40 Not Detected Not Detected >Bkg(10) High(12) 100 1 Low(14) Site 2.6 1.1 Yes

FLUORENE 8/13 330 107  0/40 Not Detected Not Detected >Bkg(10) High(12) NA NA NA Site NA NA NA

Site 9.4 1.7
Bkg 1.0 1.22

Residual 8.4 0.48
Site 36 3.1
Bkg 1.0 1.0

Residual 35 2.1
Site 7.5 0.73
Bkg 0.3 0.16

Residual 7.2 0.57

ARSENIC Low(14)118Not EvaluatedWithin Bkg(17)11.371.7 40/409

No132Not EvaluatedWithin Bkg(17)27.842.6 40/4021.2 High

220

Site Data

Exposure 

Scenario

Calculated Ecological Effect Quotients 

Frequency of 

Detection > SL

Site Data Comparision to SL

# of Samples 

> SL

Concentration

No

Ecological Effects Quotient(4)

477367489

Conclusion - Is 

Residual Risk >1?(5)

 6/40

13/13

27.2

 40/40

 40/40

 40/40

1913/13

No

No

No

High

~Bkg(8) Low(14)

Low(15)

13

2

12

1Not Evaluated

Low(13) 120>Bkg(7)

~Bkg(8)

Low(14) 7/40

 2/40

High(12) 13/40BENZO(B)FLUORANTHENE 11/13

Yes 40/40

219 79 114 >Bkg(7) High(12) YesBENZO(A)ANTHRACENE 11/13

Low(15)246.793.7374 160

 2/40

BENZO(K)FLUORANTHENE 10/13 840 122 110 114 >Bkg(7) High(12) 100

>Bkg(7) High(12)

Yes

100 61900

No

No

6 YesHigh

2700 279 130 110 >Bkg(7)

100 2 Low(15)

100 8 High

High

1

600

INDENO(1,2,3-CD)PYRENE 8/13 940 170 98 122 >Bkg(7) High(12)

100

PYRENE 11/13 4500 438 190 93.9 >Bkg(7) High(12)

3600 307 95

 34/40

 17/40 100

13/13 >Bkg(7) Low(13)

LEAD

MANGANESE 210

4040

49.590.763013/13

ZINC

VANADIUM

Low(6)

4113/13

2 Low(15) No

PHENANTHRENE 11/13

Background Data(1)

0.5 1 Low(14) NoDIELDRIN 1/13 2.6 1.1 26 3.35

COBALT 6.4141013.813/13

~Bkg(8) Low(11)



TABLE 7-12

STEP 3A TABLE FOR TERRESTRIAL PLANTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 2 OF 2

Background/

Frequency of Maximum Average Frequency of Site- Spatial Screening

COPC Detection Concentration Concentration Detection Maximum  Average Related Distribution(2)
Level(3) Maximum Average

Site Data

Exposure 

Scenario

Calculated Ecological Effect Quotients 

Frequency of 

Detection > SL

Site Data Comparision to SL

# of Samples 

> SL

Concentration Ecological Effects Quotient(4) Conclusion - Is 

Residual Risk >1?(5)

Background Data(1)

Volatiles (ug/kg)

2-BUTANONE 3/13 19 11.1  0/40 Not Detected Not Detected >Bkg(10) Not Evaluated NA NA NA Site NA NA NA

ACETONE 6/13 190 81.8  0/40 Not Detected Not Detected >Bkg(10) Not Evaluated NA NA NA Site NA NA NA

CARBON DISULFIDE 4/13 1.4 4  0/40 Not Detected Not Detected >Bkg(10) Not Evaluated NA NA NA Site NA NA NA

METHYL ACETATE 3/13 10 16.6  0/40 Not Detected Not Detected >Bkg(10) Not Evaluated NA NA NA Site NA NA NA

TRICHLOROFLUOROMETHANE 1/13 4.7 4  0/40 Not Detected Not Detected >Bkg(10) Low(11) NA NA NA Site NA NA NA

1 - See Appendix H for background data. Bkg - Background exposure
2 - See text for more details. COPC - Chemical of Potential Concern
3 - See Table 7-2 for sources of screening levels. EEQ - Ecological Effects Quotient
4 - Ecological effects quotient (EEQ) is calculated by dividing the site/background concentration by the screening level.  Residual EEQ is site EEQ minus the background EEQ. NA - Not available/Not applicable
5 - Based on average residual EEQ (or average site EEQ if background EEQ is not available). SL - Screening Level
6 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
7 - Maximum site detection is much greater than the maximum background concentration. Site: Site exposure
8 - Site concentrations less than or only slightly greater than the maximum background concentration.
9 - Based on its low concentration in comparison to background concentrations for detected pesticides, it does not appear to be related to site activities.
10 - Not detected in background samples.
11 - Only detected in 1 sample.
12 - Maximum concentrations of PAHs at single location, other concentrations well below maximum but greater than screening levels. 
13 - Bounded within 100-200 feet by samples with concentrations less than the screening level.
14 - Concentrations in only 1 sample exceeded the screening level.
15 - Concentrations in only 2 samples exceeded the screening level.
16 - The sample with the maximum detected concentration is bounded within 100-200 feet by samples with concentrations less than background.
17 - Similar to background based on statistical evaluation (see Appendix H).



TABLE 7-13

STEP 3A TABLE FOR SOIL INVERTEBRATES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

Background/

Frequency of Maximum Average Frequency of Site- Spatial Screening

COPC Detection Concentration Concentration Detection Maximum  Average Related Distribution
(2)

Level
(3) Maximum Average

Inorganics (mg/kg)
ALUMINUM 13/13 55400 15300  40/40 16700 11600 >Bkg

(8)
Low

(14) pH<5.5 NA NA Site NA NA NA
Site 1.1 0.5
Bkg 4.2 0.7

Residual -3.10 -0.14

Site 1.2 0.2

Bkg 0.2 0.1

Residual 1.0 0.04

Site 78.5 38.3

Bkg 70.5 32.8

Residual 8.0 5.5

COPPER 13/13 716 73.5 0/40 Not Detected Not Detected >Bkg(6) Low(11) 80 1 Low(12) Site 9 0.9 No

Site 167 128

Bkg 270 99

Residual -103 29

Site 1.1 0.8
Bkg 1.1 0.5

Residual 0.03 0.35

Site 1.9 0.5

Bkg 6.8 0.7

Residual -4.9 -0.21

SILVER 9/13 57.9 4.6 0/40 Not Detected Not Detected >Bkg
(6)

Low
(11) 50 1 Low

(12) Site 1 0.1 No

Site 34 3.1
Bkg 0.8 0.4

Residual 33 2.7

Pesticides (ug/kg)

Site 5 2

Bkg 52 7

Residual -47 -4.5

ENDRIN ALDEHYDE 1/13 7.3 1.6  0/40 Not Detected Not Detected Unrelated(6, 7) Low(10) 1 1 Low(12) Site 7.3 1.6 Yes

Volatiles (ug/kg)

2-BUTANONE 3/13 19 11.1  0/40 Not Detected Not Detected >Bkg(6) Not Evaluated NA NA NA Site NA NA NA

ACETONE 6/13 190 81.8  0/40 Not Detected Not Detected >Bkg(6) Not Evaluated NA NA NA Site NA NA NA

CARBON DISULFIDE 4/13 1.4 4  0/40 Not Detected Not Detected >Bkg(6) Not Evaluated NA NA NA Site NA NA NA

METHYL ACETATE 3/13 10 16.6  0/40 Not Detected Not Detected >Bkg(6) Not Evaluated NA NA NA Site NA NA NA

TRICHLOROFLUOROMETHANE 1/13 4.7 4  0/40 Not Detected Not Detected >Bkg(6) Low(10) NA NA NA Site NA NA NA

1 - See Appendix H for background data. Bkg - Background exposure
2 - See text for more details. COPC - Chemical of Potential Concern
3 - See Table 7-2 for sources of screening levels. EEQ - Ecological Effects Quotient
4 - Ecological effects quotient (EEQ) is calculated by dividing the site/background concentration by the screening level.  Residual EEQ is site EEQ minus the background EEQ. NA - Not available/Not applicable
5 - Based on average residual EEQ (or average site EEQ if background EEQ is not available). SL - Screening Level
6 - Not detected in background samples. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
7 - Based on its low concentration in comparison to background concentrations for detected pesticides (see Table 3 in Appendix H), it does not appear to be related to site activities. Site: Site exposure
8 - Maximum site detection is much greater than the maximum background concentration.
9 - Site concentrations less than or only slightly greater than the maximum background concentration.
10 - Only detected in 1 sample.
11 - Bounded within 100-200 feet by samples with concentrations less than the screening level.
12 - Concentrations in only 1 or 2 samples exceeded the screening level.
13 - All samples exceed screening level.
14 - The sample with the maximum detected concentration is bounded with 100-200 feet by samples with concentrations less than background.
15 - Similar to background based on statistical evaluation (see Appendix H).

Conclusion - Is 

Residual Risk >1?
(5)

YesNot Evaluated

Background Data
(1)

 40/40

Ecological Effects Quotient(4)Concentration

Low
(12)117Not EvaluatedWithin Bkg

(15)11.371.7 40/40

Not Evaluated 0.4 13 High(13) Yes

60.6 37.3 Within Bkg
(15) Not Evaluated

13.1 Within Bkg(15)

404013/13 Low
(11)

~Bkg
(9)

 40/40

0.0703 Within Bkg(15) Not Evaluated

 40/40 Low
(11)

374 >Bkg
(8)

367

1970053900 ~Bkg(9) 200

No

120

450

2

2

Low
(12)

0.68

Site Data

Exposure 

Scenario

Calculated Ecological Effect Quotients 

Frequency of 

Detection > SL

Site Data Comparision to SL

# of Samples 

> SL

52  40/40

91913/13

330

31.4 15.3  40/40 28.2

ARSENIC No

NoDIELDRIN 1/13 2.6 1.1 26 3.35 ~Bkg(9) Low(10) 0.5 1 Low(12) 2/40

ZINC Yes46.793.7

1 Low
(12) No

CHROMIUM 13/13

BARIUM 13/13 391

0.1 1 Low(12) NoMERCURY 12/13 0.19 0.049  6/40

MANGANESE

IRON 133330013/13

Low
(12)48913/13

25500

210477

High(13)
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INTERPRETATIVE RISK MATRIX FOR SEDIMENT INVERTEBRATES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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Concentration

Average Maximum  Average Max. Avg. Max. Avg.
Inorganics (mg/kg)

Site 2.2 0.9 0.7 0.3
Bkg 3.6 1.8 1.1 0.54

Residual -1.4 -0.9 -0.4 -0.3
Site 1.6 0.8
Bkg 4.8 1.7

Residual -3.2 -0.9
BERYLLIUM 13/13 1.5 J 0.62 0/20 Not Detected Not Detected Unrelated(9, 11) Site NA NA NA NA NA NA NA NA NA NA NA NA

Site 1.2 0.5 0.2 0.1
Bkg 0.1 0.3 0.02 0.06

Residual 1.1 0.2 0.2 0.04

COPPER 13/13 74.6 J 27.4 0/20 Not Detected Not Detected >Bkg(11) Site 31.6 TEC 4 2.4 0.9 149 PEC 0 0.5 0.2 Moderate(5) No

Site 1.9 1.1 0.9 0.5
Bkg 2.1 1.5 1.1 0.74

Residual -0.3 -0.4 -0.1 -0.2
Site 4.5 2.0 1.3 0.6
Bkg 8.3 2.6 2.3 0.72

Residual -3.8 -0.5 -1.1 -0.2
Site 5.2 1.4 2.2 0.6
Bkg 21.2 6.6 8.9 2.7

Residual -16.0 -5.1 -6.7 -2.1
MERCURY 10/13 0.23 0.085 0/20 Not Detected Not Detected >Bkg(11) Site 0.18 TEC 3 1.3 0.5 1.06 PEC 0 0.2 0.1 Moderate(5) No

Site 1.1 0.6 0.5 0.3
Bkg 2.2 1.1 1.04 0.49

Residual -1.1 -0.4 -0.5 -0.2
SELENIUM 12/13 3.6 J 1.0 0/13 Not Detected Not Detected >Bkg(11) Site 1 NOAA 4 3.6 1.0 NA NA NA NA NA Moderate(5) No

THALLIUM 6/12 0.11 0.52 0/20 Not Detected Not Detected Unrelated(9, 11) Site NA NA NA NA NA NA NA NA NA NA NA NA

Site 8.2 1.0
Bkg 0.8 0.5

Residual 7.5 0.5
Site 5.8 1.3 1.5 0.4
Bkg 4.5 1.6 1.2 0.42

Residual 1.3 -0.3 0.4 -0.1
Pesticides/PCBs (ug/kg)
4,4'-DDD 6/13 15 J 3.7  19/20 65.0 22.6 Bkg(3)

Site(12) 4.88 TEC 2 3.1 0.8 28 PEC 0.0 0.5 0.1 Low(8) No
4,4'-DDE 6/13 10 J 3.0  20/20 190 89.0 Bkg(3)

Site(12) 3.16 TEC 2 3.2 0.9 31.3 PEC 0 0.3 0.1 Low(8) No
4,4'-DDT 3/13 8.6 J 3.3  19/20 140 63.7 Bkg(3)

Site(12) 4.16 TEC 3 2.1 0.8 62.9 PEC 0 0.1 0.05 Moderate(5) No
Site 12.0 1.8 0.3 0.0
Bkg 15.5 1.5 0.4 0.04

Residual -3.5 0.2 -0.1 0.0
AROCLOR-1254 3/13 120 28.8 0/20 Not Detected Not Detected >Bkg(11) Site 59.8 TEC 2 2.0 0.5 676 PEC 0 0.2 0.04 Low(8) No
DIELDRIN 7/13 50 8.5  20/20 190 87.4 Bkg(3)

Site(12) 1.9 TEC 3 26.3 4.5 61.8 PEC 0 0.8 0.1 Moderate(5) No
Site 2.0 0.3 0.2 0.03
Bkg 1.5 0.9 0.13 0.1

Residual 0.5 -0.6 0.0 -0.1
TOTAL DDT 10/13 20.8 6.1 20/20 344 175 Bkg(3)

Site(12) 4.16 TEC 7 5.0 1.5 576 PEC 0 0.04 0.01 High(6)
Yes

Conclusion - 

Is Residual 

Risk >1?(2)

Frequency 

of Detection 

>SL

Exposure 

Scenario

TEC 2 4.98 PEC 0

TEC 5 33 PEC 0 Moderate(5)

Moderate(5)

# of Samples > 

Higher Effects 

Level

Higher Effects Levels

Value Source

EEQEEQ

48 NOAA 5

Frequency  

of Detection

Background Data(1)

Chemical

Site Data

Maximum

Frequency  

of 

Detection

Concentration

Sediment Screening Levels

Background/S

ite-Related Value Source

Calculation of Ecological Effects Quotients

# of Samples 

> Screening 

Level

PEC

NA

35.8 TEC 7 128 PEC

IRON 13/13 37300

MANGANESE

 20/20 42700 29500 Within Bkg(10) 20000 LEL 8 4000021800.0

LEAD 13/13 160

 1/20 0.12 0.31 >Bkg(4)

SEL

PEC

SEL

No

TOTAL AROCLOR 3/13 120 18.1  16/20 89.0 52.2 Bkg(7)

CADMIUM 13/13 1.2 J 0.5 Low(8)0.99

NC NA NA

 20/20 35.5 17.8 Within Bkg(10) 9.79ARSENIC

BARIUM 13/13 76.6 J 39.8  20/20 231 83.5 Within Bkg(10)

13/13 22 8.7

J 72.6  20/20 297 91.9 Within Bkg(10)

121 TEC 5 459

0

1

13/13 2380 J 657.0  20/20 9740 3020 Within Bkg(10)

13.9  20/20 50.7 24.0 Within Bkg(10)

460 LEL 5 1100

57 NOAA 1 NC

NICKEL 13/13 24.6 J 22.7 TEC 1 48.6

VANADIUM 13/13 470 57.6  20/20 43.7 28.6 Within Bkg(10)

ZINC 13/13 703 J 162.0  20/20 540 193 Within Bkg(10) Moderate(5) No

NA NA

NA NANA Low(8) No

2 Moderate(5) No

4 High(6) No

No

Low(8) No

High(6) No0

No

ALDRIN 4/13 24 3.5  1/20 31 3 Bkg(7) 2 LEL 3 80 SEL 0 Moderate(5) No

Low(8) No59.8 TEC 2 0676 PEC



TABLE 7-14

INTERPRETATIVE RISK MATRIX FOR SEDIMENT INVERTEBRATES

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI
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Concentration

Average Maximum  Average Max. Avg. Max. Avg.

Conclusion - 

Is Residual 

Risk >1?(2)

Frequency 

of Detection 

>SL

Exposure 

Scenario

# of Samples > 

Higher Effects 

Level

Higher Effects Levels

Value Source

EEQEEQ
Frequency  

of Detection

Background Data(1)

Chemical

Site Data

Maximum

Frequency  

of 

Detection

Concentration

Sediment Screening Levels

Background/S

ite-Related Value Source

Calculation of Ecological Effects Quotients

# of Samples 

> Screening 

Level
Semivolatiles (ug/kg)

Site 5.1 9.4 0.2 0.30

Bkg 8.1 2.3 0.26 0.1

Residual -3.1 7.0 -0.1 0.2

Site 4.7 2.9 0.3 0.2
Bkg 12 2.7 0.8 0.2

Residual -7.2 0.2 -0.5 0.01

BENZALDEHYDE 4/6 170 JEB 186  14/20 860 201 Bkg(3)
Site(12) NA NA NA NA NA NA NA NA NA NA NA No

BENZO(A)ANTHRACENE 10/13 1400 362  20/20 1900 785 Bkg(3)
Site(12) 108 TEC 6 13.0 3.4 1050 PEC 1 1.3 0.3 High(6)

No
BENZO(A)PYRENE 11/13 1700 392  20/20 2500 994 Bkg(3)

Site(12) 150 TEC 6 11.3 2.6 1450 PEC 1 1.2 0.3 High(6)
No

BENZO(B)FLUORANTHENE 12/13 2400 537  20/20 4300 1740 Bkg(3)
Site(12) 1800 NOAA 1 1.3 0.3 NA NA NA NA NA Low(8) No

BENZO(G,H,I)PERYLENE 11/13 1400 330  20/20 2800 1090 Bkg(3)
Site(12) 170 LEL 4 8.2 1.9 3200 SEL 0 0.4 0.1 Moderate(5) No

BENZO(K)FLUORANTHENE 9/13 1400 327  20/20 1700 606 Bkg(3)
Site(12) 240 LEL 3 5.8 1.4 13400 SEL 0 0.1 0.02 Moderate(5) No

BIS(2-ETHYLHEXYL)PHTHALATE 2/6 2300 703  8/20 5600 1260 Bkg(3)
Site(12) 750 NOAA 1 3.1 0.9 NA NA NA NA NA Low(8) No

CARBAZOLE 2/6 190 J 263.0  15/20 410 165 Bkg(7) Site NA NA NA NA NA NA NA NA NA NA NA NA
CHRYSENE 12/13 2300 481  20/20 3200 1330 Bkg(3)

Site(12) 166 TEC 6 13.9 2.9 1290 PEC 2 1.8 0.4 High(6)
No

DIBENZO(A,H)ANTHRACENE 4/13 360 J 180  19/20 620 212 Bkg(3)
Site(12) 33 TEC 3 10.9 5.5 135 PEL 2 2.7 1.3 Moderate(5) No

DI-N-OCTYL PHTHALATE 1/6 130 J 264 0/20 Not Detected Not Detected >Bkg(11) Site NA NA NA NA NA NA NA NA NA NA NA NA
FLUORANTHENE 12/13 3300 755  20/20 4600 1870 Bkg(3)

Site(12) 423 TEC 4 7.8 1.8 2230 PEC 1 1.5 0.3 Moderate(5) No
Site 4.5 1.8 0.7 0.3
Bkg 3.2 0.8 0.47 0.1

Residual 1.3 1.0 0.2 0.1
INDENO(1,2,3-CD)PYRENE 10/13 1200 308  20/20 2100 822 Bkg(3)

Site(12) 200 LEL 3 6.0 1.5 3200 SEL 0 0.4 0.1 Moderate(5) No
PHENANTHRENE 11/13 1200 366  20/20 2900 854 Bkg(3)

Site(12) 204 TEC 4 5.9 1.8 1170 PEC 1 1.0 0.3 Moderate(5) No
PYRENE 12/13 2800 700  20/20 4600 2020 Bkg(3)

Site(12) 195 TEC 8 14.4 3.6 1520 PEC 3 1.8 0.5 High(6)
No

TOTAL PAHS 12/13 19952 4310  20/20 30269 12600 Bkg(3)
Site(12) 1610 TEC 6 12.4 2.7 22800 PEC 0 0.9 0.2 High(6)

No
Volatiles (ug/kg)
ACETONE 10/13 1800 JEB 293 0/20 Not Detected Not Detected >Bkg(11) Site 9 SCV 10 200 32.6 NA NA NA NA NA High(6)

Yes

CARBON DISULFIDE 5/13 3.9 13.2 0/20 Not Detected Not Detected >Bkg(11) Site 0.85 SCV 3 4.6 15.5 NA NA NA NA NA Moderate(5) Yes
METHYL ACETATE 2/13 1500 J 141 0/20 Not Detected Not Detected >Bkg(11) Site NA NA NA NA NA NA NA NA NA NA NA NA

METHYLENE CHLORIDE 2/13 10 J 19.8 0/20 Not Detected Not Detected >Bkg(11) Site NA NA NA NA NA NA NA NA NA NA NA NA

Notes: Avg - Average
EEQ is calculated by dividing the site/background concentration by the screening level/higher effects level. Bkg - Background
Shaded cells indicate that the EEQ exceeds 1. COPC - Chemical of Potential Concern

EEQ - Ecological Effects Quotient
Footnotes: ERL - Effects Range - low (Long et al., 1995)
1 - See Appendix H for background data. ERM - Effects Range -medium (Long et al., 1995)
2 - Based on average residual screening level EEQ (or average site EEQ if background EEQ is not available). LEL - Lowest effects level (OMOE, 1993)
3 - Maximum and average site concentrations were less than background concentrations.  Max - Maximum
4 - Maximum and average site concentrations were greater than background concentrations. PEC - Probable effects concentration (MacDonald et al., 2000)
5 - Concentrations in about 25% of the samples exceeded the screening level. PEL - Probable effects level (Persaud, 1993)
6 - Concentrations in greater than approximately half of the samples exceeded the screening level. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
7 - Maximum or average site concentration was less than background concentration. SEL - Severe effects level (OMOE, 1993)
8 - Concentrations in 1 to 2 of the samples exceeded the screening level. SL - Screening Level
9 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. TEC - Threshold effects concentration (MacDonald et al., 2000)
10 - Similar to background based on statistical evaluation (see Appendix H). NA - not available/not applicable
11 - Not detected in background samples. NOAA - National Oceanographic and Atmospheric Administration Screening Quick Reference Tables (Buchman, 2008)
12 - Background and residual EEQs not presented because both maximum and average site concentrations are less than background concentrations.  Residual EEQs would be less than 1.

FLUORENE 9/13 350 J 138.0

0

 16/20 250 59.2 >Bkg(4) 77.4

ANTHRACENE 9/13 270 J 165.0  19/20 680 153 Bkg(7) 57.2 TEC 4 845

Low(8) NoTEC 2 536 PEC 0

Moderate(5) NoPEC

ACENAPHTHENE 7/13 81 J 150.0  15/20 130 38 Bkg(7) Yes16 ERL 2 500 ERM 0 Low(8)



TABLE 7-15

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO

SURFACE SOIL         

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ALUMINUM 2.2E+01 2.2E+00 7.1E-01 7.1E-02 7.1E+02 7.1E+01 6.2E+00 6.2E-01
ANTIMONY NV NV NV NV 1.9E+00 4.0E-02 5.4E-02 1.1E-03
CADMIUM 2.6E-01 6.0E-02 1.5E-02 3.6E-03 3.0E-01 3.3E-02 1.8E-02 2.0E-03
COPPER 1.6E+00 1.8E-01 2.9E-01 3.4E-02 6.1E-01 4.1E-02 1.0E-01 6.8E-03
IRON 4.0E+01 4.0E+00 1.4E+00 1.4E-01 4.6E+01 4.6E+00 5.6E-01 5.6E-02
LEAD 3.3E+00 1.2E-01 4.2E-01 1.5E-02 5.9E-01 1.5E-02 4.6E-02 1.2E-03
MERCURY 9.1E+00 9.1E-01 4.2E-01 4.2E-02 1.1E+00 2.2E-01 4.9E-02 9.9E-03
SELENIUM 4.7E-01 1.7E-01 1.4E-01 4.9E-02 5.5E-01 1.2E-01 1.6E-01 3.5E-02
SILVER 7.1E-01 2.4E-02 1.3E-02 4.4E-04 1.4E-01 7.1E-03 9.7E-04 4.9E-05
VANADIUM 9.7E-01 2.0E-01 3.2E-01 6.4E-02 2.3E-02 1.0E-02 4.2E-03 1.9E-03
ZINC 1.4E+00 5.4E-01 1.8E-01 6.9E-02 7.1E-01 1.8E-01 8.6E-02 2.2E-02
Semivolatiles
BENZO(B)FLUORANTHENE 5.5E-02 5.5E-03 4.0E-03 4.0E-04 1.1E-01 1.7E-03 7.2E-03 1.1E-04
PYRENE 5.9E-02 5.9E-03 1.3E-02 1.3E-03 1.1E-01 1.8E-03 2.5E-02 4.1E-04

Cells are shaded if the value is greater than 1.0
NA - Not Applicable
NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs
Robin Quail Shrew Vole



TABLE 7-16

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO

SURFACE SEDIMENT         

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
ALUMINUM 1.2E+01 1.2E+00 4.2E-01 4.2E-02 4.2E+02 4.2E+01 3.7E+00 3.7E-01
ANTIMONY NV NV NV NV 1.0E+00 2.2E-02 3.0E-02 6.4E-04
ARSENIC 1.1E-01 5.3E-02 3.0E-02 1.5E-02 1.0E-01 2.3E-02 2.1E-02 4.7E-03
CADMIUM 3.1E-02 7.2E-03 2.4E-02 5.6E-03 5.5E-01 6.1E-02 2.7E-02 3.0E-03
COPPER 1.5E+00 1.8E-01 1.7E-01 2.0E-02 2.3E-01 1.5E-02 6.5E-02 4.4E-03
IRON 3.2E+01 3.2E+00 1.2E+00 1.2E-01 3.9E+01 3.9E+00 4.8E-01 4.8E-02
LEAD 7.6E-01 2.8E-02 3.5E-01 1.3E-02 5.0E-01 1.2E-02 3.9E-02 1.0E-03
MANGANESE 5.5E-01 2.6E-01 4.0E-02 1.9E-02 7.7E-02 2.7E-02 5.8E-02 2.1E-02
MERCURY 2.2E+00 2.2E-01 7.4E-01 7.4E-02 1.3E+00 2.6E-01 8.6E-02 1.7E-02
NICKEL 1.6E-01 5.7E-02 1.9E-02 6.8E-03 7.8E-01 9.0E-02 2.7E-02 3.1E-03
SELENIUM 5.3E-01 1.9E-01 1.6E-01 5.6E-02 6.0E-01 1.3E-01 1.8E-01 4.0E-02
THALLIUM NV NV NV NV 6.0E-01 6.0E-02 5.2E-03 5.2E-04
VANADIUM 2.5E+01 5.1E+00 8.6E-01 1.7E-01 6.3E-02 2.8E-02 1.1E-02 5.0E-03
ZINC 6.9E-01 2.6E-01 1.1E-01 4.1E-02 5.4E-01 1.4E-01 5.4E-02 1.4E-02
Pesticides/PCBs
DIELDRIN 2.5E-01 2.2E-02 4.4E-03 3.9E-04 7.4E-01 8.8E-03 1.2E-02 1.4E-04
TOTAL AROCLOR 3.8E-01 3.8E-02 4.8E-04 4.8E-05 1.6E-01 1.6E-02 1.6E-04 1.6E-05
TOTAL DDT 4.2E-01 3.6E-02 7.3E-04 6.2E-05 4.2E-02 1.1E-03 6.1E-04 1.6E-05
Semivolatiles
BENZO(B)FLUORANTHENE 1.6E-01 1.6E-02 7.8E-03 7.8E-04 2.0E-01 3.2E-03 1.4E-02 2.2E-04
BIS(2-ETHYLHEXYL)PHTHALATE 1.3E+00 1.3E-01 3.1E-03 3.1E-04 3.4E-03 3.4E-04 2.5E-05 2.5E-06
FLUORANTHENE 2.3E-01 2.3E-02 1.6E-02 1.6E-03 3.1E-03 5.8E-04 2.9E-04 5.3E-05

Cells are shaded if the value is greater than 1.0
NA - Not Applicable
NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs
Green Heron Quail Shrew Vole



TABLE 7-17

STEP 3A TABLE FOR THE BOBWHITE QUAIL

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Quail

Frequency of Frequency of Site- Spatial Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Distribution(3)

Scenario Maximum Average Maximum Average Exceedence
Inorganics

Site 7.6 0.71 0.76 0.071

Bkg 2.3 0.54 0.23 0.054

Residual 5.3 0.17 0.53 0.017

Copper 13/13 716 73.5 0/40 Not Detected Not Detected >Bkg(11) Moderate(9) Site 3.3 0.29 0.38 0.034 Low(12) No
Site 5.3 1.4 0.53 0.14
Bkg 9 1.1 0.85 0.11

Residual -3.2 0.32 -0.32 0.032
Site 6.3 0.42 0.23 0.015
Bkg 0.60 0.16 0.022 0.0058

Residual 5.7 0.26 0.21 0.010
Site 16 0.42 1.6 0.042
Bkg 58 0.61 5.8 0.061

Residual -42.0 -0.19 -4.20 -0.019
Site 1.8 0.32 0.37 0.064
Bkg 1.9 0.42 0.380 0.0085

Residual -0.1 -0.10 -0.01 0.056
Site 1.7 0.18 0.64 0.069
Bkg 0.12 0.051 0.045 0.020

Residual 1.6 0.13 0.60 0.049

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - See text for more details. Bkg - Background exposure
4 - Site EEQs can be found on Tables 7-9 and 7-15.  See Appendix I for background EEQs. COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum detection is well above the maximum background concentration. LOAEL - Lowest Observed Adverse Effects Level
7 - Site concentrations less than maximum background concentration. NA - Not available/Not applicable
8 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. NOAEL - No Observed Adverse Effects Level
9 - Elevated concentrations bounded within 100-200 feet by samples with concentrations similar to the average concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - Two to three locations exceed maximum background concentration Site: Site exposure
11 - Not detected in background samples.
12 - NOAEL average EEQ less than 1.
13 - Residual NOAEL maximum EEQ less than 1.
14 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).

No

Vanadium 13/13 41 21.2 40/40 43 28 Within Bkg(5) Not Evaluated Low(12, 13) No

0.19 0.0489 6/40 0.68 0.07 Within Bkg(5) Not Evaluated Low(12, 13)

Concentration

Calculation of Ecological Effects Quotient

NOAEL-based EEQ(4) LOAEL-based EEQ(4)

Site Data Background Data(2)

Concentration

No

Conclusion - Is Residual Risk 

>1?(14)

Aluminum 13/13 55400 15300 16700 11600 >Bkg(6) Low(8) Low(12)40/40

No

No

Iron 13/13 33300 25500 63300 19700 ~Bkg(7) Low(8) Low(13)40/40

No

Lead 13/13 630 90.7 50 27 >Bkg(6) Moderate(10) Low(12)

Zinc 13/13 4040 374 94 47 >Bkg(6) Moderate(10) Low(12)

Mercury 12/13

40/40

40/40



TABLE 7-18

STEP 3A TABLE FOR THE MEADOW VOLE

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Vole

Frequency of Frequency of Site- Spatial Exposure of

COPC Detection Maximum  Average
(1) Detection Maximum  Average

(1)
Related Distribution

(3)
Scenario Maximum Average Maximum Average Exceedence

Inorganics

Site 114 6.2 11 0.62

Bkg 35 4.7 3.5 0.47

Residual 80 1.5 8.0 0.15

Antimony 9/13 9.8 1.2 0/40 Not Detected Not Detected >Bkg
(10)

Moderate
(9) Site 1.2 0.054 0.026 0.0011 Low

(12) No

Site 3.2 0.56 0.32 0.056

Bkg 5.1 0.44 0.51 0.044

Residual -1.9 0.12 -0.19 0.012

Site 3.3 0.049 0.66 0.010

Bkg 12.0 0.07 2.4 0.014

Residual -8.7 -0.02 -1.7 -0.004

Selenium 13/13 2.8 0.92 0/40 Not Detected Not Detected >Bkg(10) Low(8) Site 1.3 0.16 0.28 0.035 Low(12) No

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - See text for more details. Bkg - Background exposure
4 - Site EEQs can be found on Tables 7-9 and 7-15.  See Appendix I for background EEQs. COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum detection is well above the maximum background concentration. LOAEL - Lowest Observed Adverse Effects Level
7 - Site concentrations less than maximum background concentration. NA - Not available/Not applicable
8 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. NOAEL - No Observed Adverse Effects Level
9 - Elevated concentrations bounded within 100-200 feet by samples with concentrations similar to the average concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - Not detected in background samples. Site: Site exposure
11 - Residual LOAEL average EEQ less than 1.
12 - NOAEL average EEQ less than 1.
13 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).

Calculation of Ecological Effects Quotient

NOAEL-based EEQ
(4)

LOAEL-based EEQ
(4)

Aluminum 13/13 55400 15300 16700

Site Data Background Data
(2)

Concentration

No11600 >Bkg
(6)

Low
(8)

Moderate
(11)

Concentration

40/40

Conclusion - Is Residual Risk 

>1?
(13)

Iron 13/13 33300 25500 63300 19700 ~Bkg(7) Low(8) Low(12) No40/40

NoMercury 12/13 0.19 0.0489 6/40 0.68 0.07 Within Bkg(5) Not Evaluated Low(12)



TABLE 7-19

STEP 3A TABLE FOR THE AMERICAN ROBIN

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Robin

Frequency of Frequency of Site- Spatial Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Distribution(3)

Scenario Maximum Average Maximum Average Exceedence

Inorganics
Site 95 22 9.5 2.2
Bkg 29 17 2.9 1.7

Residual 66 5 6.6 0.5

Cadmium 9/13 1.3 0.23 0/40 Not Detected Not Detected >Bkg
(12)

Low
(10) Site 1.1 0.26 0.26 0.06 Low

(14) No

Copper 13/13 716 73.5 0/40 Not Detected Not Detected >Bkg
(12)

Moderate
(9) Site 19 1.6 2.3 0.18 Low

(15) No

Site 63 40 6.3 4

Bkg 120 31 12 3.1

Residual -57 9 -5.7 0.9

Site 25 3.3 0.9 0.12

Bkg 2.7 1.2 0.097 0.044

Residual 22.3 2.1 0.803 0.076

Site 16 9.1 1.6 0.91

Bkg 27 10 2.7 1

Residual -11 -0.9 -1.1 -0.09

Selenium 13/13 2.8 0.92 0/40 Not Detected Not Detected >Bkg(12) Low(8) Site 1.4 0.47 0.48 0.17 Low(14) No

Silver 9/13 57.9 4.6 0/40 Not Detected Not Detected >Bkg(12) Low(10) Site 10 0.71 0.34 0.024 Low(14) No

Site 4 0.97 0.81 0.2

Bkg 4.1 1.3 0.84 0.26

Residual -0.1 -0.33 -0.03 -0.06

Site 4.8 1.4 1.9 0.54

Bkg 0.96 0.68 0.37 0.26

Residual 3.84 0.72 1.53 0.28

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - See text for more details. Bkg - Background exposure
4 - Site EEQs can be found on Tables 7-9 and 7-15.  See Appendix I for background EEQs. COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum detection is well above the maximum background concentration. LOAEL - Lowest Observed Adverse Effects Level
7 - Site concentrations less than maximum background concentration. NA - Not available/Not applicable
8 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. NOAEL - No Observed Adverse Effects Level
9 - Elevated concentrations bounded within 100-200 feet by samples with concentrations similar to the average concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - Concentrations at one to two locations exceed screening value Site: Site exposure
11 - Concentrations at two to three locations exceed maximum background concentration
12 - Not detected in background samples.
13 - Residual LOAEL average EEQ less than 1.
14 - NOAEL average EEQ less than 1.
15 - NOAEL average EEQ less than 2.
16 - Residual NOAEL maximum EEQ less than 1.
17 - LOAEL EEQs less than 1.
18 - Residual NOAEL average EEQ less than 1.
19 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).

41 21.2 40/40 43 28 Within Bkg(5) Not Evaluated Low(14)

0.19 0.0489 6/40 0.68 0.07 Within Bkg(5) Not Evaluated Low(16)

No

No

No

No

No

Low(18)94 47 >Bkg(6) Moderate(11)3744040 40/40

>Bkg(6) Moderate(11) Low(17)

~Bkg
(7)

Low
(8)

Low
(16)

90.7630

33300

50 27

1970063300

40/4013/13

13/13Zinc

Lead

13/13

13/13

Mercury 12/13

Vanadium 13/13

Conclusion - Is Residual Risk 

>1?(19)

55400

Background Data
(2)

Concentration

Site Data

Iron

Aluminum

25500

116001670040/40

40/40

Concentration

No

Calculation of Ecological Effects Quotient

NOAEL-based EEQ
(4)

LOAEL-based EEQ
(4)

15300 Moderate
(13)

Low
(9)

>Bkg
(6)



TABLE 7-20

STEP 3A TABLE FOR THE SHORT-TAILED SHREW

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Shrew

Frequency of Frequency of Site- Spatial Exposure of

COPC Detection Maximum  Average
(1) Detection Maximum  Average

(1)
Related Distribution

(3)
Scenario Maximum Average Maximum Average Exceedence

Inorganics

Site 3154 714 315 71

Bkg 951 542 95 54

Residual 2203 172 220 17

Antimony 9/13 9.8 1.24 2/40 Not Detected Not Detected >Bkg(18) Moderate(9) Site 18 1.9 0.39 0.040 Low(14, 15) No

Cadmium 9/13 1.3 0.23 0/40 Not Detected Not Detected >Bkg
(18)

Low
(10) Site 1.4 0.30 0.16 0.033 Low

(15, 16) No

Copper 13/13 716 73.5 0/40 Not Detected Not Detected >Bkg
(18)

Moderate
(9) Site 7.4 0.61 0.50 0.041 Low

(15, 16) No

Site 73 46 7.3 4.6

Bkg 119 35 12 3.5

Residual -45 10 -4.5 1.0

Site 3.7 0.59 0.094 0.015

Bkg 0.46 0.22 0.012 0.0056

Residual 3.3 0.37 0.083 0.009

Site 2.1 1.1 0.42 0.22

Bkg 3.2 1.2 0.65 0.25

Residual -1.1 -0.10 -0.23 -0.03

Selenium 13/13 2.8 0.92 0/40 Not Detected Not Detected >Bkg(18) Low(8) Site 1.5 0.55 0.33 0.12 Low(16) No

Silver 9/13 57.9 4.6 0/40 Not Detected Not Detected >Bkg(18) Low(10) Site 2.1 0.14 0.11 0.0071 Low(16) No

Site 2.0 0.71 0.51 0.18

Bkg 0.54 0.36 0.14 0.091

Residual 1.5 0.35 0.37 0.089

Semivolatiles

Site 1.2 0.11 0.020 0.0017

Bkg 0.060 0.042 0.00096 0.00067

Residual 1.2 0.064 0.019 0.0010

Site 1.4 0.11 0.022 0.0018

Bkg 0.059 0.024 0.00095 0.00038

Residual 1.3 0.088 0.021 0.0014

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - See text for more details. Bkg - Background exposure
4 - Site EEQs can be found on Tables 7-9 and 7-15.  See Appendix I for background EEQs. COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum detection is well above the maximum background concentration. LOAEL - Lowest Observed Adverse Effects Level
7 - Site concentrations less than maximum background concentration. NA - Not available/Not applicable
8 - Detected at similar concentrations across the site so it does not indicate a specific on-site source area. NOAEL - No Observed Adverse Effects Level
9 - Elevated concentrations bounded within 100-200 feet by samples with concentrations similar to the average concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - One to two locations exceed screening value Site: Site exposure
11 - Two to three locations exceed maximum background concentration
12 - Maximum concentrations of PAHs at single location, other concentrations well below maximum concentration.
13 - All EEQs greater than 1.
14 - NOAEL average EEQ less than 2.
15 - LOAEL EEQs less than 1.
16 - NOAEL average EEQ less than 1.
17 - Residual NOAEL maximum EEQ less than 1.
18 - Not detected in background samples.
19 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).

Within Bkg(5) Not Evaluated Low(17)

Calculation of Ecological Effects Quotient

NOAEL-based EEQ
(4)

LOAEL-based EEQ
(4)

Aluminum 13/13 55400 15300 16700

Site Data Background Data(2)

Concentration

Yes11600 >Bkg
(6)

Low
(8)

High
(13)

Concentration

40/40

Conclusion - Is Residual Risk 

>1?
(19)

Iron 13/13 33300 25500 63300 19700 ~Bkg(7) Low(8) Low(17) No40/40

Mercury

NoLead 13/13 630 90.7 50 27 >Bkg(6) Moderate(11) Low(16)40/40

No12/13 0.19 0.0489 6/40 0.68 0.07

NoZinc 13/13 4040 374 94 47 >Bkg(6) Moderate(11) Low(16)40/40

110 >Bkg(6) High(12) Low(16) No279 130Benzo(b)fluoranthene 11/13 2700 13/40

NoPyrene 11/13 4500 438 19034/40 Low(16)94 >Bkg(6) High(12)



TABLE 7-21

STEP 3A TABLE FOR THE QUAIL - SEDIMENT

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Quail

Frequency of Frequency of Site- Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Scenario Maximum Average Maximum Average Exceedence

Inorganics (mg/kg)
Site 2.7 0.42 0.27 0.042
Bkg 2.7 0.61 0.27 0.061

Residual 0 -0.19 0 -0.019

Site 5.9 1.2 0.59 0.12

Bkg 6.7 1.6 0.67 0.16

Residual -0.80 -0.40 -0.080 -0.040

Site 1.7 0.35 0.064 0.013

Bkg 3.1 0.43 0.11 0.016

Residual -1.4 -0.08 -0.046 -0.003

MERCURY 10/13 0.23 0.085 0/20 Not Detected Not Detected >Bkg(6) Site 20 0.74 2.0 0.074 Low(7) No

Site 21 0.86 4.2 0.17

Bkg 1.9 0.43 0.39 0.087

Residual 19 0.43 3.8 0.083

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - Site EEQs can be found on Tables 7-10 and 7-16.  See Appendix I for background EEQs.
4 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).
5 - Similar to background based on statistical evaluation (see Appendix H).
6 - Not detected in background samples.
7 - NOAEL average EEQ less than 1.
8 - LOAEL EEQs less than 1.

Bkg - Background exposure
COPC - Chemical of Potential Concern
EEQ - Ecological Effects Quotient
LOAEL - Lowest Observed Adverse Effects Level
NA - Not available/Not applicable
NOAEL - No Observed Adverse Effects Level
Site: Site exposure

43.7 28.6 Within Bkg(5) Low(7) NoVANADIUM 13/13 470 57.6 20/20

297 91.9 Within Bkg
(5)

Low
(8) NoLEAD 13/13 160 72.6 20/20

42700 29500 Within Bkg(5) Low(8) NoIRON 13/13 37300 21800 20/20

19400 13300 Within Bkg(5) Low(7) NoALUMINUM 13/13 19600 9030 20/20

Concentration Concentration Conclusion - Is Residual Risk 

>1?(4)

Site Data Background Data(2)
Calculation of Ecological Effects Quotient

NOAEL-based EEQ(3) LOAEL-based EEQ(3)



TABLE 7-22

STEP 3A TABLE FOR THE VOLE - SEDIMENT

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Vole

Frequency of Frequency of Site- Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Scenario Maximum Average Maximum Average Exceedence

Inorganics (mg/kg)
Site 41 3.7 4.1 0.37
Bkg 40 5.4 40 0.54

Residual 0.55 -1.7 -36 -0.17

Site 3.6 0.48 0.36 0.048

Bkg 4.1 0.65 0.41 0.065

Residual -0.54 -0.17 -0.054 -0.017

MERCURY 10/13 0.23 0.085 0/20 Not Detected Not Detected >Bkg(6) Site 4.0 0.086 0.80 0.017 Low(8) No

SELENIUM 12/13 3.6 1.0 0/13 Not Detected Not Detected >Bkg(6) Site 1.7 0.18 0.37 0.040 Low(8) No

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - Site EEQs can be found on Tables 7-10 and 7-16.  See Appendix I for background EEQs.
4 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available).
5 - Similar to background based on statistical evaluation (see Appendix H).
6 - Not detected in background samples.
7 -Residual EEQs less than 1.
8 - NOAEL average EEQ less than 1.

Bkg - Background exposure
COPC - Chemical of Potential Concern
EEQ - Ecological Effects Quotient
LOAEL - Lowest Observed Adverse Effects Level
NA - Not available/Not applicable
NOAEL - No Observed Adverse Effects Level
Site- Site exposure

42700 29500 Within Bkg(5) Low(8) NoIRON 13/13 37300 21800 20/20

19400 13300 Within Bkg(5) Low(7) NoALUMINUM 13/13 19600 9030 20/20

Concentration Concentration Conclusion - Is Residual Risk 

>1?(4)

Site Data Background Data(2)
Calculation of Ecological Effects Quotient

NOAEL-based EEQ(3) LOAEL-based EEQ(3)



TABLE 7-23

STEP 3A TABLE FOR THE SHREW - SEDIMENT

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Shrew

Frequency of Frequency of Site- Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Scenario Maximum Average Maximum Average Exceedence

Inorganics (mg/kg)
Site 1116 420 112 42
Bkg 1105 619 110 62

Residual 11 -199 1.1 -20
Site 4.5 1.01 0.10 0.022
Bkg 1.5 1.3 0.033 0.027

Residual 2.9 -0.25 0.063 -0.0054

Site 1.3 0.55 0.15 0.061

Bkg 0.45 0.28 0.051 0.031

Residual 0.88 0.27 0.10 0.030

Site 82 39 8.2 3.9

Bkg 94 53 9.4 5.3

Residual -12 -14 -1.2 -1.4

Site 1.2 0.50 0.03 0.012

Bkg 2.0 0.60 0.051 0.015

Residual -0.80 -0.10 -0.020 -0.0026

MERCURY 10/13 0.23 0.085 0/20 Not Detected Not Detected >Bkg(7) Site 2.2 1.3 0.44 0.26 Low(13) No

Site 1.7 0.78 0.19 0.090

Bkg 3.5 1.3 0.40 0.15

Residual -1.8 -0.56 -0.21 -0.065

SELENIUM 12/13 3.6 1.0 0/13 Not Detected Not Detected >Bkg(7) Site 1.9 0.60 0.40 0.13 Low(11) No

THALLIUM 6/12 0.11 0.05 0/19 Not Detected Not Detected >Bkg(7) Site 1.6 0.60 0.16 0.060 Low(11) No

Site 1.1 0.54 0.27 0.14

Bkg 0.98 0.57 0.25 0.14

Residual 0.093 -0.03 0.024 -0.0082

Pesticides/PCBs (ug/kg)

DIELDRIN 7/13 50 8.5 20/20 190 87.4 Bkg(8) Site 5.2 0.74 0.062 0.0088 Low(11) No

Site 3.0 0.16 0.30 0.016

Bkg 2.2 0.46 0.22 0.046

Residual 0.77 -0.30 0.077 -0.030

Semivolatiles (ug/kg)

BENZO(B)FLUORANTHENE 12/13 2400 537 20/20 4300 1740 Bkg(8) Site 1.1 0.20 0.018 0.0032 Low(11) No

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - Site EEQs can be found on Tables 7-10 and 7-16.  See Appendix I for background EEQs. Bkg - Background exposure
4 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available). COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum and average site concentrations were greater than background concentrations. LOAEL - Lowest Observed Adverse Effects Level
7 - Not detected in background samples. NA - Not available/Not applicable
8 - Maximum and average site concentrations were less than background concentrations. NOAEL - No Observed Adverse Effects Level
9 - Maximum or average site concentration was less than background concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - Residual NOAEL average EEQ less than 1. Site: Site exposure
11 - NOAEL average EEQ less than 1.
12 - Residual EEQs less than 1.
13 - LOAEL maximum EEQ less than 1.

Within Bkg(5) Low(11) NoZINC 13/13 703 162 20/20 540 193

Within Bkg(5) Low(11) No

NICKEL 13/13 24.6 13.9 20/20 50.7 24 Within Bkg(5) Low(12) No

LEAD 13/13 160

Within Bkg(5) Low(10) No

42700 29500 Within Bkg(5) Low(12) No

No

No

>Bkg(6) Low(11)0.215

ALUMINUM 13/13 19600 9030 20/20

IRON 13/13 37300 21800 20/20

72.6 20/20

1/20

19400 13300

297 91.9

Bkg(9) Low(11) NoTOTAL AROCLOR 3/13 120 18.1 16/20 89 52.2

0.31

ANTIMONY 7/12 2.4 0.66 1/5 0.83 0.83 >Bkg(6) Low(10)

CADMIUM 13/13 1.2 0.5

Concentration Concentration Conclusion - Is Residual Risk 

>1?(4)

Site Data Background Data(2)
Calculation of Ecological Effects Quotient

NOAEL-based EEQ(3) LOAEL-based EEQ(3)



TABLE 7-24

STEP 3A TABLE FOR THE GREEN HERON - SEDIMENT

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT, RI

Background/ Magnitude Green Heron

Frequency of Frequency of Site- Exposure of

COPC Detection Maximum  Average(1) Detection Maximum  Average(1)
Related Scenario Maximum Average Maximum Average Exceedence

Inorganics (mg/kg)
Site 29 12 2.9 1.2
Bkg 29 18 2.9 1.8

Residual 0 -6 0 -0.60
Site 1.1 0.11 0.56 0.053
Bkg 1.8 0.22 0.90 0.11

Residual -0.70 -0.11 -0.34 -0.057

Site 1.02 0.031 0.24 0.0072

Bkg 0.26 0.013 0.061 0.0031

Residual 0.75 0.018 0.17 0.0041

COPPER 13/13 74.6 27.4 0/20 Not Detected Not Detected >Bkg(7) Site 15 1.5 1.8 0.18 Low(12) No

Site 61 32 6.1 3.2

Bkg 70 44 7.0 4.4

Residual -9.0 -12 -0.90 -1.2

Site 10 0.76 0.37 0.028

Bkg 19 0.97 0.68 0.035

Residual -9.0 -0.21 -0.31 -0.0070

Site 2.2 0.55 1.0 0.26

Bkg 8.9 2.5 4.2 1.2

Residual -6.7 -2.0 -3.2 -0.94

MERCURY 10/13 0.23 0.085 0/20 Not Detected Not Detected >Bkg(7) Site 16 2.2 1.6 0.22 Low(12) No

Site 1.3 0.16 0.49 0.057

Bkg 2.8 0.27 1.0 0.098

Residual -1.5 -0.11 -0.51 -0.041

SELENIUM 12/13 3.6 1.0 0/13 Not Detected Not Detected >Bkg(7) Site 2.0 0.53 0.72 0.19 Low(11) No

Site 220 25 45 5.1

Bkg 21 12 4.2 2.5

Residual 199 13 41 2.6

Site 12 0.69 4.8 0.26

Bkg 9.6 0.82 3.7 0.32

Residual 2.4 -0.13 1.1 -0.060

Pesticides/PCBs (ug/kg)

DIELDRIN 7/13 50 8.5 20/20 190 87.4 Bkg(8) Site 1.6 0.25 0.14 0.022 Low(11) No

Site 2.8 0.38 0.28 0.038

Bkg 2.0 1.1 0.20 0.11

Residual 0.71 -0.7 0.07 -0.072

TOTAL DDT 10/13 20.8 6.1 20/20 344 175 Bkg(8) Site 1.6 0.42 0.13 0.036 Low(11) No

Semivolatiles (ug/kg)

BIS(2-ETHYLHEXYL)PHTHALATE 2/6 2300 703 8/20 5600 1260 Bkg(8) Site 4.6 1.3 0.46 0.13 Low(13) No

FLUORANTHENE 12/13 3300 755 20/20 4600 1870 Bkg(8) Site 1.1 0.23 0.11 0.023 Low(11) No

1 - Mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration.  In that case,  the average concentration is the mean of the positive detections.
2 - See Appendix H for background data.
3 - Site EEQs can be found on Tables 7-10 and 7-16.  See Appendix I for background EEQs. Bkg - Background exposure
4 - Based on average residual LOAEL EEQ (or average site LOAEL EEQ if background EEQ is not available). COPC - Chemical of Potential Concern
5 - Similar to background based on statistical evaluation (see Appendix H). EEQ - Ecological Effects Quotient
6 - Maximum and average site concentrations were greater than background concentrations. LOAEL - Lowest Observed Adverse Effects Level
7 - Not detected in background samples. NA - Not available/Not applicable
8 - Maximum and average site concentrations were less than background concentrations. NOAEL - No Observed Adverse Effects Level
9 - Maximum or average site concentration was less than background concentration. Residual: Site EEQ minus background EEQ; Only presented when background EEQs are available
10 - Residual EEQs less than 1. Site: Site exposure
11 - NOAEL average EEQ less than 1.
12 - LOAEL average EEQ less than 1.
13 - LOAEL maximum EEQ less than 1.

No20/20 35.5 17.8 Within Bkg(5) Low(11)

540 193 Within Bkg(5) Low(11) No

Yes

50.7 24 Within Bkg(5) Low(11) No

No

297 91.9 Within Bkg(5) Low(11) No

3020 Within Bkg(5) Low(10)MANGANESE 13/13 2380 657 20/20

ZINC 13/13 703 162 20/20

43.7 28.6 Within Bkg(5) HighVANADIUM 13/13 470 57.6 20/20

Calculation of Ecological Effects Quotient

NOAEL-based EEQ(3) LOAEL-based EEQ(3)

Background Data(2)

LEAD 13/13 160 72.6 20/20

IRON 13/13 37300 21800 20/20 42700 29500 Within Bkg(5)

ARSENIC 13/13 22 8.7

ALUMINUM 13/13 19600 9030 20/20

Concentration

Site Data

CADMIUM 13/13 1.2 0.5 1/20

TOTAL AROCLOR 3/13 120 18.1 16/20

NICKEL 13/13 24.6 13.9 20/20

Conclusion - Is Residual Risk 

>1?(4)

No89 52.2 Bkg(9) Low(10)

0.31 0.215 >Bkg(6) Low(11) No

19400 13300 Within Bkg(5)

Concentration

Low(10) No

Low(10) No

9740
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CRF‐SB02 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~~~~~~~~19 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~~~~~~0.67 J
4,4'‐DDT~~~~~~~~~~~~~~~1 J
ENDOSULFAN I~~~~~~~~0.10 J
HEPTACHLOR EPOXIDE~0.067 J
METALS (MG/KG)
ALUMINUM~~~~~~~~~~~~~16000
ANTIMONY~~~~~~~~~~~~~~0.37
ARSENIC~~~~~~~~~~~~~~~~~~8
BARIUM~~~~~~~~~~~~~~~~~~17
BERYLLIUM~~~~~~~~~~~~~0.41
CADMIUM~~~~~~~~~~~~~~~~0.1
CHROMIUM~~~~~~~~~~~~~~~~18
COBALT~~~~~~~~~~~~~~~~~~13
COPPER~~~~~~~~~~~~~~~~21 J
IRON~~~~~~~~~~~~~~~~~33000
LEAD~~~~~~~~~~~~~~~~~~27 J
MANGANESE~~~~~~~~~~~~~~390
MERCURY~~~~~~~~~~~~~0.03 J
SELENIUM~~~~~~~~~~~~0.24 J
SILVER~~~~~~~~~~~~~~~~0.11
VANADIUM~~~~~~~~~~~~~~~~21
ZINC~~~~~~~~~~~~~~~~~~~~53

!

CRF‐SB03 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~47 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~1.3 J
4,4'‐DDT~~~~~~~~1 J
METALS (MG/KG)
ALUMINUM~~~~~~16000
ANTIMONY~~~~~~~0.27
ARSENIC~~~~~~~~~5.7
BARIUM~~~~~~~~~~~33
BERYLLIUM~~~~~~0.49
CADMIUM~~~~~~~~~0.1
CHROMIUM~~~~~~~~~14
COBALT~~~~~~~~~~8.1
COPPER~~~~~~~~9.8 J
IRON~~~~~~~~~~27000
LEAD~~~~~~~~~~~33 J
MANGANESE~~~~~~~430
MERCURY~~~~~~~~0.06
SELENIUM~~~~~~~0.55
SILVER~~~~~~~~~0.12
VANADIUM~~~~~~~~~27
ZINC~~~~~~~~~~~~~46

!

CRF‐SB04 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~39 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~2.7 J
4,4'‐DDT~~~~~~3.7 J
ALDRIN~~~~~~~0.27 J
DIELDRIN~~~~~~2.6 J
METALS (MG/KG)
ALUMINUM~~~~~~~9000
ANTIMONY~~~~~~~~0.5
ARSENIC~~~~~~~~~9 J
BARIUM~~~~~~~~~20 J
BERYLLIUM~~~~~~0.36
CADMIUM~~~~~~~~0.19
CHROMIUM~~~~~~~~~12
COBALT~~~~~~~~~~9.9
COPPER~~~~~~~~~~~19
IRON~~~~~~~~21000 J
LEAD~~~~~~~~~~~31 J
MANGANESE~~~~~370 J
MERCURY~~~~~0.023 J
SELENIUM~~~~~~0.3 J
SILVER~~~~~~0.073 J
VANADIUM~~~~~~~~~18
ZINC~~~~~~~~~~~67 J

!

CRF‐SB05 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~1320
METALS (MG/KG)
ALUMINUM~~~~~~~9350
ANTIMONY~~~~~~0.555
ARSENIC~~~~~~~~~~17
BARIUM~~~~~~~~~~~20
BERYLLIUM~~~~~0.265
CADMIUM~~~~~~~~0.64
CHROMIUM~~~~~~~~~13
COBALT~~~~~~~~~10.3
COPPER~~~~~~~~~~~20
IRON~~~~~~~~~~20500
LEAD~~~~~~~~~~~43.5
MANGANESE~~~~~195.5
MERCURY~~~~~~0.0435
SELENIUM~~~~~~~0.19
SILVER~~~~~~~~~0.25
VANADIUM~~~~~~~~~17
ZINC~~~~~~~~~~~~~59

!

CRF‐SB06 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~97 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~0.13 J
4,4'‐DDT~~~~~~1.8 J
METALS (MG/KG)
ALUMINUM~~~~~~11000
ANTIMONY~~~~~~~0.37
ARSENIC~~~~~~~~~9.5
BARIUM~~~~~~~~~~~24
BERYLLIUM~~~~~~0.31
CADMIUM~~~~~~~~0.17
CHROMIUM~~~~~~~~~13
COBALT~~~~~~~~~~9.9
COPPER~~~~~~~~~15 J
IRON~~~~~~~~~~28000
LEAD~~~~~~~~~~~19 J
MANGANESE~~~~~~~480
MERCURY~~~~~0.018 J
SELENIUM~~~~~0.18 J
SILVER~~~~~~0.065 J
VANADIUM~~~~~~~~~19
ZINC~~~~~~~~~~~~~47

!

CRF‐SB07 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~~~~~125
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~~~~~5.7
4,4'‐DDT~~~~~~~~~~12.4
GAMMA‐CHLORDANE~0.2125
METALS (MG/KG)
ALUMINUM~~~~~~~~~~9350
ANTIMONY~~~~~~~~~0.415
ARSENIC~~~~~~~~~~~6.05
BARIUM~~~~~~~~~~~~~~19
BERYLLIUM~~~~~~~~~0.34
CADMIUM~~~~~~~~~0.0925
CHROMIUM~~~~~~~~~~~~13
COBALT~~~~~~~~~~~~~9.2
COPPER~~~~~~~~~~~~~~18
IRON~~~~~~~~~~~~~25000
LEAD~~~~~~~~~~~~~~~~35
MANGANESE~~~~~~~~~~325
MERCURY~~~~~~~~~~0.032
SELENIUM~~~~~~~~~0.275
SILVER~~~~~~~~~~0.0765
VANADIUM~~~~~~~~~~16.5
ZINC~~~~~~~~~~~~~~~~61

!

CRF‐SB01 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~190
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~1 J
4,4'‐DDT~~~~~2.6 J
METALS (MG/KG)
ALUMINUM~~~~~14000
ANTIMONY~~~~~~~0.3
ARSENIC~~~~~~~~6.7
BARIUM~~~~~~~~~~12
BERYLLIUM~~~~~0.31
CADMIUM~~~~~~0.083
CHROMIUM~~~~~~~~15
COBALT~~~~~~~~~~12
COPPER~~~~~~~~15 J
IRON~~~~~~~~~33000
LEAD~~~~~~~~~~19 J
MANGANESE~~~~~~440
SELENIUM~~~~0.13 J
SILVER~~~~~0.073 J
VANADIUM~~~~~~~~16
ZINC~~~~~~~~~~~~53

!

CRF‐SB08 (0‐1 FT)
PAHs (UG/KG)
BENZO(A)PYRENE~~~~~160
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~~~~~~27
4,4'‐DDT~~~~~~~~~~~~25
GAMMA‐CHLORDANE~0.73 J
METALS (MG/KG)
ALUMINUM~~~~~~~~~~9300
ANTIMONY~~~~~~~~~~~9.8
ARSENIC~~~~~~~~~~8.2 J
BARIUM~~~~~~~~~~~~28 J
BERYLLIUM~~~~~~~~~0.36
CADMIUM~~~~~~~~~~~0.27
CHROMIUM~~~~~~~~~~~~15
COBALT~~~~~~~~~~~~~7.1
COPPER~~~~~~~~~~~~~~33
IRON~~~~~~~~~~~18000 J
LEAD~~~~~~~~~~~~~630 J
MANGANESE~~~~~~~~320 J
MERCURY~~~~~~~~~~0.065
SELENIUM~~~~~~~~0.22 J
SILVER~~~~~~~~~~~~0.74
VANADIUM~~~~~~~~~~~~22
ZINC~~~~~~~~~~~~~210 J

!

CCRF‐TP‐01 (0‐10 FT)
PEST/PCBs (UG/KG)
METHOXYCHLOR~~~~~~19
METALS (MG/KG)
ALUMINUM~~~~~~~11400
ARSENIC~~~~~~~14.8 J
BARIUM~~~~~~~~22.5 J
BERYLLIUM~~~~~~~0.49
CHROMIUM~~~~~~~~15.1
COBALT~~~~~~~~13.8 J
COPPER~~~~~~~~23.6 J
IRON~~~~~~~~~~~33300
LEAD~~~~~~~~~~17.4 J
MANGANESE~~~~~~~~489
MERCURY~~~~~~0.019 J
SELENIUM~~~~~~~~~2.1
VANADIUM~~~~~~~~18.3
ZINC~~~~~~~~~~~~62.3

!

CCRF‐TP‐02 (0‐10 FT)
SVOCs (UG/KG)
BENZO(A)PYRENE~~99 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~~~~20
4,4'‐DDT~~~~~~~~~~10
ENDRIN ALDEHYDE~~7.3
METALS (MG/KG)
ALUMINUM~~~~~~~55400
ANTIMONY~~~~~~~3.2 J
ARSENIC~~~~~~~~6.2 J
BARIUM~~~~~~~~~~~391
BERYLLIUM~~~~~~~0.61
CADMIUM~~~~~~~~1.3 J
CHROMIUM~~~~~~~~31.4
COBALT~~~~~~~~~8.5 J
COPPER~~~~~~~~~~~716
IRON~~~~~~~~~~~18900
LEAD~~~~~~~~~~~~~199
MANGANESE~~~~~~~~331
MERCURY~~~~~~~~0.1 J
SELENIUM~~~~~~~~~1.2
SILVER~~~~~~~~~~57.9
VANADIUM~~~~~~~~26.4
ZINC~~~~~~~~~~~~4040

!

CCRF‐TP‐03 (0‐10 FT)
SVOCs (UG/KG)
BENZO(A)PYRENE~~98 J
PEST/PCBs (UG/KG)
4,4'‐DDE~~~~~~~~6.55
METHOXYCHLOR~~~55.25
METALS (MG/KG)
ALUMINUM~~~~~~~14050
ARSENIC~~~~~~~~~~9.9
BARIUM~~~~~~~~~~40.2
BERYLLIUM~~~~~~~0.75
CHROMIUM~~~~~~~~14.9
COBALT~~~~~~~~~~~~~9
COPPER~~~~~~~~~30.35
IRON~~~~~~~~~~~26550
LEAD~~~~~~~~~~~81.55
MANGANESE~~~~~~~~319
MERCURY~~~~~~~0.1445
SELENIUM~~~~~~~~2.55
VANADIUM~~~~~~~34.25
ZINC~~~~~~~~~~~~69.6

!

CCRF‐TP‐04 (0‐10 FT)
SVOCs (UG/KG)
BENZO(A)PYRENE~~84 J
PEST/PCBs (UG/KG)
4,4'‐DDT~~~~~~~~~6.8
METALS (MG/KG)
ALUMINUM~~~~~~~12000
ARSENIC~~~~~~~~6.9 J
BARIUM~~~~~~~~~~~~26
BERYLLIUM~~~~~~~0.65
CHROMIUM~~~~~~~~12.3
COBALT~~~~~~~~~9.3 J
COPPER~~~~~~~~20.7 J
IRON~~~~~~~~~~~25500
LEAD~~~~~~~~~~26.6 J
MANGANESE~~~~~~~~407
MERCURY~~~~~~0.045 J
SELENIUM~~~~~~~~~~~2
VANADIUM~~~~~~~~18.8
ZINC~~~~~~~~~~~~~~57

!

CCRF‐TP‐05 (0‐10 FT)
METALS (MG/KG)
ALUMINUM~~~~~~~12600
ARSENIC~~~~~~~~9.2 J
BARIUM~~~~~~~~~~25.9
BERYLLIUM~~~~~~~~0.8
CHROMIUM~~~~~~~~12.4
COBALT~~~~~~~~~9.3 J
COPPER~~~~~~~~14.2 J
IRON~~~~~~~~~~~21700
LEAD~~~~~~~~~~16.6 J
MANGANESE~~~~~~~~277
MERCURY~~~~~~0.047 J
SELENIUM~~~~~~~~~~~2
VANADIUM~~~~~~~~21.6
ZINC~~~~~~~~~~~~40.3

³

0 175 35087.5

Feet

I:\02300\SI.DR\CCRF_SURF_SOIL_TAG.MXD  GJG/DWM  12/14/12

NAVAL STATION NEWPORT
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SURFACE SOIL RESULTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA
STUDY AREA SCREENING EVALUATION
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CRF‐SB01 (4‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~160
DIBENZO(A,H)ANTHRACENE~8.7 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~9.7
CHROMIUM~~~~~~~~~~~~~~~~~~13
CRF‐SB01 (6‐8 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~43
DIBENZO(A,H)ANTHRACENE~~~6.5
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~15
CHROMIUM~~~~~~~~~~~~~~~~~~13
CRF‐SB01 (18‐20 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~0.66 J
DIBENZO(A,H)ANTHRACENE~1.7 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~8.4
CHROMIUM~~~~~~~~~~~~~~~~~~15

!

CRF‐SB03 (6‐8 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~990
DIBENZO(A,H)ANTHRACENE~~~340
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~8.8
CHROMIUM~~~~~~~~~~~~~~~~~~13
CRF‐SB03 (10‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~120 J
DIBENZO(A,H)ANTHRACENE~~~~47
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~9.3
CHROMIUM~~~~~~~~~~~~~~~~~~15
CRF‐SB03 (16‐18 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.6 U
DIBENZO(A,H)ANTHRACENE~1.6 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~8.1
CHROMIUM~~~~~~~~~~~~~~~~~~13

!

CRF‐SB02 (4‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~80
DIBENZO(A,H)ANTHRACENE~~~6 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~4.6
CHROMIUM~~~~~~~~~~~~~~~~~9.4
CRF‐SB02 (8‐10 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.6 U
DIBENZO(A,H)ANTHRACENE~1.6 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~10
CHROMIUM~~~~~~~~~~~~~~~~~~15
CRF‐SB02 (18‐20 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.7 U
DIBENZO(A,H)ANTHRACENE~1.7 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~7.2
CHROMIUM~~~~~~~~~~~~~~~~~~12

!

CRF‐SB04 (8‐10 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~17
DIBENZO(A,H)ANTHRACENE~~~5 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~11 J
CHROMIUM~~~~~~~~~~~~~~~~~~17
CRF‐SB04 (10‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~8.2 J
DIBENZO(A,H)ANTHRACENE~1.3 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~7.9 J
CHROMIUM~~~~~~~~~~~~~~~~~~16
CRF‐SB04 (20‐20.5 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.6 U
DIBENZO(A,H)ANTHRACENE~1.6 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~11 J
CHROMIUM~~~~~~~~~~~~~~~~~~14

!

CRF‐SB05 (2‐4 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~130
DIBENZO(A,H)ANTHRACENE~~33 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~5.2 J
CHROMIUM~~~~~~~~~~~~~~~~~9.6
CRF‐SB05 (10‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~10
DIBENZO(A,H)ANTHRACENE~1.3 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~12 J
CHROMIUM~~~~~~~~~~~~~~~~~~16
CRF‐SB05 (18‐20 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~2.6
DIBENZO(A,H)ANTHRACENE~~~1.6
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~9.9 J
CHROMIUM~~~~~~~~~~~~~~~~~~21

!

CRF‐SB06 (4‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~~4
DIBENZO(A,H)ANTHRACENE~1.7 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~19
CHROMIUM~~~~~~~~~~~~~~~~~~15
CRF‐SB06 (12‐14 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~0.67 J
DIBENZO(A,H)ANTHRACENE~1.7 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~33
CHROMIUM~~~~~~~~~~~~~~~~~~14
CRF‐SB06 (14‐16 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~1.6
DIBENZO(A,H)ANTHRACENE~~1.45
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~22.5
CHROMIUM~~~~~~~~~~~~~~~~24.5

!

CRF‐SB07 (4‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~60 J
DIBENZO(A,H)ANTHRACENE~~~~54
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~9.7
CHROMIUM~~~~~~~~~~~~~~~~~~14
CRF‐SB07 (10‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~99 J
DIBENZO(A,H)ANTHRACENE~~~~53
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~~6
CHROMIUM~~~~~~~~~~~~~~~~~~15
CRF‐SB07 (20‐22 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.6 U
DIBENZO(A,H)ANTHRACENE~1.6 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~~~8
CHROMIUM~~~~~~~~~~~~~~~~~~16

!

CRF‐SB08 (4‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~130
DIBENZO(A,H)ANTHRACENE~~15 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~8.6 J
CHROMIUM~~~~~~~~~~~~~~~~~~13
CRF‐SB08 (8‐10 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~120
DIBENZO(A,H)ANTHRACENE~~17 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~6.8 J
CHROMIUM~~~~~~~~~~~~~~~~~~13
CRF‐SB08 (36‐38 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~1.7 U
DIBENZO(A,H)ANTHRACENE~1.7 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~6.4 J
CHROMIUM~~~~~~~~~~~~~~~~~~10

³
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I:\02300\SI.DR\CCRF_SUBSURF_SOIL_TAG.MXD  GJG/DWM  12/14/12

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

SUBSURFACE SOIL RESULTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA
STUDY AREA SCREENING EVALUATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\..\CCRF_SUBSURF_SOIL_TAG.MXD PER SCALE BAR

4-2 0 12/14/12

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in 

Worksheet #11 of the SAP.
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CRF‐TP12 (1‐2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~24
DIBENZO(A,H)ANTHRACENE~6.4 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~7.9 J
CHROMIUM~~~~~~~~~~~~~~~~~~15
CRF‐TP12 (8‐9 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~67
DIBENZO(A,H)ANTHRACENE~~~~15
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~16 J
CHROMIUM~~~~~~~~~~~~~~~~~~13

!

CRF‐TP13 (5‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~81
DIBENZO(A,H)ANTHRACENE~17
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~13 J
CHROMIUM~~~~~~~~~~~~~~~13
CRF‐TP13 (11‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~72.5
DIBENZO(A,H)ANTHRACENE~17
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~1.4
CHROMIUM~~~~~~~~~~~~~5.75

!

CRF‐TP14 (1‐2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~720
DIBENZO(A,H)ANTHRACENE~150
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~8.5 J
CHROMIUM~~~~~~~~~~~~~~~~14
CRF‐TP14 (11‐12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~7.8
DIBENZO(A,H)ANTHRACENE~1 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~9 J
CHROMIUM~~~~~~~~~~~~~~~~14

!

CRF‐TP15 (1‐2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~12
DIBENZO(A,H)ANTHRACENE~~~1.7
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~9.3 J
CHROMIUM~~~~~~~~~~~~~~~~~~14
CRF‐TP15 (5‐6 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~~15
DIBENZO(A,H)ANTHRACENE~1.3 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~11 J
CHROMIUM~~~~~~~~~~~~~~~~~~17

³
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NAVAL STATION NEWPORT
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TEST PIT SOIL RESULTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA
STUDY AREA SCREENING EVALUATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\..\CCRF_TP_SOIL_TAG.MXD PER SCALE BAR

4-3 0 12/14/12

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in 

Worksheet #11 of the SAP.
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CRF‐MW01
METALS (UG/L)
COBALT~~~~~~~~~~~~15
IRON~~~~~~~~~~~~4700
MANGANESE~~~~~~13000
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~~14
IRON~~~~~~~~~~~~3700
MANGANESE~~~~~~13000

!

CRF‐MW02
METALS (UG/L)
COBALT~~~~~~~~~~~~~2
IRON~~~~~~~~~~~~~~65
MANGANESE~~~~~~~2400
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~1.9
IRON~~~~~~~~~~~~38 U
MANGANESE~~~~~~~2400

!

CRF‐MW03
METALS (UG/L)
COBALT~~~~~~~~~~~2.6
IRON~~~~~~~~~~~~~500
MANGANESE~~~~~~~1000
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~2.4
IRON~~~~~~~~~~~10 UJ
MANGANESE~~~~~~~1000

!

CRF‐MW04
METALS (UG/L)
COBALT~~~~~~~~~~~~17
IRON~~~~~~~~~~~10000
MANGANESE~~~~~~~9600
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~~17
IRON~~~~~~~~~~~~8300
MANGANESE~~~~~~10000

!

CRF‐MW05
METALS (UG/L)
COBALT~~~~~~~~~~~2.7
IRON~~~~~~~~~~~~~760
MANGANESE~~~~~~~2200
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~2.8
IRON~~~~~~~~~~~~~~48
MANGANESE~~~~~~~2400

!

CRF‐MW06
METALS (UG/L)
COBALT~~~~~~~~~~2.05
IRON~~~~~~~~~~~~~655
MANGANESE~~~~~~~~780
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~~~2
IRON~~~~~~~~~~~~~300
MANGANESE~~~~~~~~800

!

CRF‐MW07
METALS (UG/L)
COBALT~~~~~~~~~~~~12
IRON~~~~~~~~~~~83000
MANGANESE~~~~~~~4100
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~~13
IRON~~~~~~~~~~~78000
MANGANESE~~~~~~~4200

!

CRF‐MW08
METALS (UG/L)
COBALT~~~~~~~~~~~5.6
IRON~~~~~~~~~~~32000
MANGANESE~~~~~~~6300
METALS (FILT) (UG/L)
COBALT~~~~~~~~~~~5.4
IRON~~~~~~~~~~~32000
MANGANESE~~~~~~~6200

³

0 175 35087.5

Feet

I:\02300\SI.DR\CCRF_GW_TAG.MXD  GJG/DWM  12/14/12

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

GROUNDWATER RESULTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA
STUDY AREA SCREENING EVALUATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\..\CCRF_GW_TAG.MXD PER SCALE BAR

4-4 0 12/14/12

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in 

Worksheet #11 of the SAP.
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Figure 5-1

CCRF Area 2010 Sediment PAH Concentrations

Coddington Cove Rubble Fill Area

NAVSTA Newport, Newport, RI
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Figure 5-2

CCRF Area 2004 Sediment PAH Concentrations

Coddington Cove Rubble Fill Area

NAVSTA Newport, Newport, RI
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n Exposure Pathway To Be Quantitatively Evaluated In The Risk Assessment (1) Potential Receptor Under Future Land Use
o  Incomplete, no COPCs were identified from this exposure pathway. (2) Potential Receptor Under Current Or Future Land Use

(3) Potential (But Unlikely) Receptor Under Future Land Use.
Evaluated For Decision-Making Purposes.

FIGURE 6-1

HUMAN HEALTH CONCEPTUAL SITE MODEL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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FIGURE 6-2 
SUMMARY OF CUMULATIVE HAZARD INDICES FOR ALL MEDIA - REASONABLE MAXIMUM EXPOSURES 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Total Surface Soil, Groundwater, Surface Water, and Sediment Total Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Hazard Index = 1 
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FIGURE 6-3 
SUMMARY OF MEDIA-SPECIFIC HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment

Target Hazard Index = 1 

Target Organ 
HI < 1 
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FIGURE 6-4 
SUMMARY OF CUMULATIVE HAZARD INDICES FOR ALL MEDIA - CENTRAL TENDENCY EXPOSURES 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Total Surface Soil, Groundwater, Surface Water, and Sediment Total Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Hazard Index = 1 



0.3 

0.02 0.002 0.07 

0.7 

0.07 0.002 

0.0004 0.00004 0.001 

0.01 

0.001 0.04 

3 

26 

10 

0.007 0.006 0.002 0.02 

0.006 0.002 0.009 0.01 0.001 0.003 

0.01 0.001 
0

5

10

15

20

25

30

Construction
Workers

Child
Trespassers

Adult
Trespassers

Industrial
Workers

Child
Residents

Adult
Residents

H
az

ar
d

 In
d

e
x 

FIGURE 6-5 
SUMMARY OF MEDIA-SPECIFIC HAZARD INDICES - CENTRAL TENDENCY EXPOSURES 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment

Target Hazard Index = 1 
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FIGURE 6-6 
SUMMARY OF CUMULATIVE CANCER RISKS FOR ALL MEDIA - REASONABLE MAXIMUM EXPOSURES 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Total Surface Soil, Groundwater, Surface Water, and Sediment Total Subsurface Soil, Groundwater, Surface Water, and Sediment

Upper Bound of USEPA's Target Cancer 
Risk Range = 1E-04 to 1E-06 

RIDEM's Cumulative Cancer  
Benchmark = 1E-05 
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FIGURE 6-7 

SUMMARY OF MEDIA-SPECIFIC CANCER RISKS - REASONABLE MAXIMUM EXPOSURES 
CODDINGTON COVE RUBBLE FILL AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment

Upper Bound of USEPA's Target 
Cancer Risk Range = 1E-04 to 1E-06 

RIDEM's Cumulative Cancer  
Benchmark = 1E-05 
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FIGURE 6-8 

SUMMARY OF CUMULATIVE CANCER RISKS FOR ALL MEDIA - CENTRAL TENDENCY EXPOSURES 
CODDINGTON COVE RUBBLE FILL AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Total Surface Soil, Groundwater, Surface Water, and Sediment Total Subsurface Soil, Groundwater, Surface Water, and Sediment

Upper Bound of USEPA's Target Cancer 
Risk Range = 1E-04 to 1E-06 

RIDEM's Cumulative Cancer  
Benchmark = 1E-05 
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FIGURE 6-9 

SUMMARY OF MEDIA-SPECIFIC CANCER RISKS - CENTRAL TENDENCY EXPOSURES 
CODDINGTON COVE RUBBLE FILL AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment

Upper Bound of USEPA's Target Cancer 
Risk Range = 1E-04 to 1E-06 

RIDEM's Cumulative 
Cancer  Benchmark = 1E-05 

5E-09 
8E-09 
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Soil Ingestion of soil n n n

Ingestion of food n n

 

n  = COMPLETE EXPOSURE PATHW AY

Blank space indicates incomplete exposure pathway or relatively insignificant, or not applicable, potential exposure.

ECOLOGICAL CONCEPTUAL SITE MODEL

SITE 4, CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

POTENTIAL

FIGURE 7-1
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ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
GROUNDWATER FROM TEST PITS

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number
CCRF-GW-
TP01

CCRF-GW-
TP02

CCRF-GW-
TP03

CCRF-GW-
TP04

CCRF-A-
DP01

CCRF-GW-
TP05

CCRF-GW-
TP08

Sample Location TP01 TP02 TP03 TP04 TP04 TP05 TP08
Date Sampled 5/18/2004 5/18/2004 5/19/2004 5/19/2004 5/19/2004 5/19/2004 5/20/2004

QC Identifier MCL None None None

Field Dup. 
CCRF-GW-
TP04

Field Dup. 
CCRF-GW-
TP04 None None

Volatile Organic Analysis (UG/L)
1,1,2-Trichloro-1,2,2-trifluoroethane 5 U 11 5 U 5 U 5 U 5 U 5 U
Tetrachloroethene 5 5 U 2 J 5 U 5 U 5 U 5 U 5 U
TAL Metal Analysis (UG/L)
Aluminum 26200 10800 15600 11000 13200 16000 41100
Arsenic 10 40.9 15.3 15.0 17.3 18.9 36.4 36.9
Barium 2000 102 J 58.6 J 49.1 J 60.2 J 64.5 J 85.8 J 183 J
Calcium 41300 40100 83000 67300 67100 35800 123000
Chromium 100 30.3 13.6 13.5 0.40 U 0.40 U 5.9 34.8
Cobalt 23.0 15.7 30.3 14.7 15.6 26.2 46.6
Copper 1300 58.9 U 34.9 U 39.7 U 15.4 U 16.0 U 38.0 U 124
Iron 54600 26700 33800 62300 64200 83100 82800
Lead 15 23.4 13.8 76.0 21.6 26.7 38.9 291
Magnesium 18800 14900 12300 14000 14300 13400 18100
Manganese 948 446 2220 5680 5640 5140 3980
Mercury 2 0.13 U 0.14 U 0.14 U 0.13 U 0.13 U 0.14 U 0.35
Nickel 53.6 J 28.6 J 29.2 J 0.53 UJ 2.7 UJ 15.2 J 60.2 J
Potassium 2550 1950 4660 2380 2520 2110 5760
Selenium 50 6.8 4.0 U 4.0 U 4.0 U 4.0 U 5.2 4.0 U
Sodium 90600 89500 17700 16800 17100 32600 15700
Vanadium 33.9 J 14.7 UJ 21.0 J 19.7 J 22.6 J 26.6 J 71.0 J
Zinc 118 87.5 96.0 37.8 39.2 68.0 284

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 1 of 1



ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
SURFACE SOIL AND TEST PIT SOIL SAMPLES

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number
CCRF-S-
SS01-0001

CCRF-S-
SS02-0001

CCRF-S-
SS03-0001

CCRF-S-
SS04-0001

CCRF-S-
SS05-0001

CCRF-S-
SS06-0001

CCRF-S-
TP01-0010

CCRF-S-
TP02-0010

CCRF-S-
DP01

CCRF-S-
TP03-0010

CCRF-S-
TP04-0010

Sample Location SS01 SS02 SS03 SS04 SS05 SS06 TP01 TP02 TP03 TP03 TP04
Date Sampled 7/28/2004 7/28/2004 7/28/2004 7/28/2004 7/28/2004 7/28/2004 5/18/2004 5/18/2004 5/19/2004 5/19/2004 5/19/2004
Interval 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-8.0 0.0-1.0 0.0-0.0 0.0-10.0 0.0-10.0

QC Identifier

Region 9 
PRG - 
Residential 
Soil_2002 None

Field Dup. 
CCRF-S-
SS02-0001 None None None None None None

Field Dup. 
CCRF-S-
TP03-0010

Field Dup. 
CCRF-S-
TP03-0010 None

Volatile Organic Analysis (UG/KG)
1,4-Dichlorobenzene 3400 40 UJ 23 UJ 15 UJ 11 UJ 8 UJ 4 J 6 U 11 U 7 U 9 U 8 U
Acetone 1600000 1100 JEB 1800 JEB 29 JEB 30 JEB 40 JEB 130 JEB 6 U 11 U 19 JEB 14 EB 35 EB
Benzene 600 19 J 23 U 15 U 11 UJ 8 U 16 U 6 U 11 U 7 U 9 U 8 U
Chlorobenzene 150000 40 UJ 23 UJ 15 UJ 2 J 3 J 5 J 6 U 11 U 7 U 9 U 8 U
Chloroform 3600 40 U 23 U 15 U 11 UJ 8 U 16 U 6 U 11 U 7 U 9 U 8 U
Ethylbenzene 8900 12 J 23 UJ 15 UJ 11 UJ 8 U 16 UJ 6 U 11 U 7 U 9 U 8 U
Methylene Chloride 9100 10 J 23 U 15 U 2 J 8 U 16 U 6 U 11 U 10 UJ 10 U 11 U
Tetrachloroethene 1500 40 UJ 23 UJ 15 UJ 11 UJ 8 U 16 UJ 6 U 21 7 U 9 U 8 U
Semivolatile Organic Analysis (UG/KG)
Acenaphthene 3700000 690 U 700 UJ 81 J 600 UJ 510 U 540 U 370 U 440 U 490 U 530 U 440 U
Acenaphthylene 56000 680 U 700 UJ 78 J 160 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Anthracene 22000000 680 U 700 UJ 270 J 260 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Benzaldehyde 6100000 160 JEB 700 UJ 480 UJ 120 JEB 73 JEB 170 JEB 370 UJ 440 UJ 480 UJ 520 UJ 430 UJ
Benzo(a)anthracene 620 81 J 700 UJ 910 1400 510 U 180 J 370 U 140 J 480 UJ 150 J 130 J
Benzo(a)pyrene 62 92 J 700 UJ 900 1700 510 U 190 J 370 U 99 J 480 U 98 J 84 J
Benzo(b)fluoranthene 620 120 J 700 UJ 1200 2400 60 J 290 J 370 U 110 J 480 U 140 J 120 J
Benzo(g,h,i)perylene 2300000 94 J 700 UJ 670 1400 510 U 160 J 370 U 440 U 480 U 520 U 430 U
Benzo(k)fluoranthene 6200 680 U 700 UJ 560 1400 510 U 140 J 370 U 58 J 480 U 54 J 430 U
bis(2-Ethylhexyl)phthalate 35000 680 U 700 UJ 700 2300 510 U 530 U 370 U 440 U 520 U 520 U 430 U
Butylbenzylphthalate 12000000 680 U 700 UJ 480 U 150 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Carbazole 24000 680 U 700 UJ 170 J 190 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Chrysene 62000 130 J 700 UJ 1300 2300 56 J 260 J 370 U 220 J 480 U 280 J 180 J
Dibenzo(a,h)anthracene 62 680 U 700 UJ 150 J 360 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Di-n-octylphthalate 2400000 680 U 700 UJ 480 U 130 J 510 U 530 U 370 UJ 440 UJ 480 UJ 520 UJ 430 UJ
Fluoranthene 2300000 150 J 700 UJ 2100 3300 74 J 360 J 370 U 220 J 230 J 240 J 220 J
Fluorene 2700000 680 U 700 UJ 96 J 72 J 510 U 530 U 370 U 440 U 480 U 520 U 430 U
Indeno(1,2,3-cd)pyrene 620 680 U 700 UJ 570 1200 510 U 130 J 370 U 440 U 480 U 520 U 430 U
Phenanthrene 22000000 75 J 700 UJ 1100 1200 510 U 190 J 370 U 170 J 480 U 130 J 150 J
Pyrene 2300000 140 J 700 UJ 1600 2800 76 J 380 J 38 J 270 J 320 J 400 J 260 J
Pesticide Analysis (UG/KG)
4,4'-DDD 2400 6.8 U 7.0 U 4.6 U 15 J 5.0 U 11 3.7 U 4.4 U 4.8 U 5.2 U 4.3 U
4,4'-DDE 1700 6.8 U 7.0 U 4.6 U 6.0 U 5.0 U 5.3 U 3.7 U 20 6.0 7.1 4.3 U
4,4'-DDT 1700 7.6 7.0 U 4.6 U 5.8 J 5.0 U 5.3 U 3.7 U 10 4.8 U 5.2 U 6.8
Aldrin 29 24 3.6 U 2.4 U 11 J 2.6 U 2.7 U 1.9 U 2.2 U 2.5 U 2.7 U 2.2 U
alpha-Chlordane 1600 3.5 U 3.6 U 2.4 U 3.1 UJ 2.6 U 2.7 U 1.9 U 2.2 U 2.5 U 2.7 U 2.2 U
Dieldrin 30 50 23 4.6 U 6.0 U 5.0 U 5.3 U 3.7 U 4.4 U 4.8 U 5.2 U 4.3 U
Endrin Aldehyde 18000 6.8 U 7.0 U 4.6 U 6.0 UJ 5.0 U 5.3 U 3.7 U 7.3 4.8 U 5.2 U 4.3 U
gamma-Chlordane 1600 3.5 U 3.6 U 2.4 U 3.1 UJ 2.6 U 2.7 U 1.9 U 2.2 U 2.5 U 2.7 U 2.2 U
Methoxychlor 310000 35 U 36 U 24 U 31 U 26 U 27 U 19 22 U 25 UJ 98 J 22 U
PCB Analysis (UG/KG)
Aroclor-1016 3900 68 U 70 U 46 U 60 UJ 50 U 57 U 37 U 44 J 48 U 52 U 43 U
Aroclor-1254 220 68 U 70 U 66 120 50 U 57 U 37 U 44 U 48 U 52 U 43 U
Aroclor-1260 220 68 U 70 U 46 U 60 UJ 50 U 57 U 37 U 210 J 48 U 52 U 91

Gasoline Range Organic Analysis (UG/KG)
Gasoline Range Organics 100 UJ 100 UJ 72 UJ 87 UJ 78 UJ 160 UJ 2500 U 4900 U 4200 4500 U 3700 U
Diesel Range Organic Analysis (MG/KG)
Diesel Range Organics 47 75 670 730 18 U 63 13 U 240 27 33 41
TAL Metal Analysis (MG/KG)
Aluminum 76000 14500 14100 4490 11500 12700 19600 11400 55400 12400 15700 12000
Antimony 31 0.95 UJ 1.5 UJ 0.26 UJ 0.42 UJ R 0.56 UJ 0.15 UJ 3.2 J 0.21 UJ 0.23 UJ 0.19 UJ
Arsenic 0.39 10.5 J 9.8 J 4.1 J 16.4 J 8.9 J 16.0 J 14.8 J 6.2 J 8.1 J 11.7 J 6.9 J
Barium 5400 48.1 J 65.6 J 19.9 J 64.3 J 42.5 J 76.6 J 22.5 J 391 36.9 43.5 26.0

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 1 of 4



ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
SURFACE SOIL AND TEST PIT SOIL SAMPLES

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number
CCRF-S-
SS01-0001

CCRF-S-
SS02-0001

CCRF-S-
SS03-0001

CCRF-S-
SS04-0001

CCRF-S-
SS05-0001

CCRF-S-
SS06-0001

CCRF-S-
TP01-0010

CCRF-S-
TP02-0010

CCRF-S-
DP01

CCRF-S-
TP03-0010

CCRF-S-
TP04-0010

Sample Location SS01 SS02 SS03 SS04 SS05 SS06 TP01 TP02 TP03 TP03 TP04
Date Sampled 7/28/2004 7/28/2004 7/28/2004 7/28/2004 7/28/2004 7/28/2004 5/18/2004 5/18/2004 5/19/2004 5/19/2004 5/19/2004
Interval 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-8.0 0.0-1.0 0.0-0.0 0.0-10.0 0.0-10.0

QC Identifier

Region 9 
PRG - 
Residential 
Soil_2002 None

Field Dup. 
CCRF-S-
SS02-0001 None None None None None None

Field Dup. 
CCRF-S-
TP03-0010

Field Dup. 
CCRF-S-
TP03-0010 None

Beryllium 150 1.1 J 1.1 J 0.62 J 0.97 J 1.0 J 1.5 J 0.49 0.61 0.67 0.83 0.65
Cadmium 37 0.72 J 0.77 J 0.48 J 1.1 J 0.53 J 1.2 J 0.0097 UJ 1.3 J 0.014 UJ 0.015 UJ 0.013 UJ
Calcium 3540 4200 1430 2330 1390 3320 1820 3400 1610 1990 2110
Chromium 210 13.9 J 10.8 J 25.4 23.3 J 14.3 J 17.9 J 15.1 31.4 13.5 16.3 12.3
Cobalt 900 9.0 J 8.5 J 4.5 J 10.7 J 7.6 J 11.1 J 13.8 J 8.5 J 8.3 J 9.7 J 9.3 J
Copper 3100 22.7 J 28.9 J 37.6 J 74.6 J 19.1 J 49.0 J 23.6 J 716 28.9 J 31.8 J 20.7 J
Iron 23000 27500 25000 10900 30000 23300 37300 33300 18900 24100 29000 25500
Lead 750 147 J 118 J 30.7 J 137 J 73.6 J 160 J 17.4 J 199 83.1 80.0 J 26.6 J
Magnesium 2770 J 2320 J 2970 J 3270 J 2220 J 4190 J 3670 1700 2340 2830 2720
Manganese 1800 781 J 1890 J 231 J 364 J 415 J 2310 J 489 331 298 340 407
Mercury 23 0.12 0.17 0.051 0.23 0.074 0.20 0.019 J 0.10 J 0.099 J 0.19 J 0.045 J
Nickel 1600 16.0 J 16.9 J 12.9 J 22.7 J 14.7 J 24.6 J 22.6 J 31.5 J 14.7 J 19.1 J 16.8 J
Potassium 350 J 280 J 348 J 529 J 224 J 524 J 482 J 461 J 319 J 430 J 297 J
Selenium 390 2.2 J 2.4 J 0.96 J 0.35 J 1.9 J 3.6 J 2.1 1.2 2.3 2.8 2.0
Silver 390 0.19 UJ 0.19 UJ 0.14 UJ 0.15 UJ 0.15 UJ 0.30 UJ 0.097 U 57.9 0.14 U 0.15 U 0.13 U
Sodium 207 J R R 221 J R 273 J R 786 J R R R
Vanadium 550 37.3 J 42.2 J 14.8 J 31.6 J 32.2 J 55.1 J 18.3 26.4 27.5 41.0 18.8
Zinc 23000 234 J 629 J 81.8 J 248 J 119 J 177 J 62.3 4040 62.0 77.2 57.0

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 2 of 4



ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
SURFACE SOIL AND TEST PIT SOIL SAMPLES

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number
Sample Location
Date Sampled
Interval

QC Identifier

Region 9 
PRG - 
Residential 
Soil_2002

Volatile Organic Analysis (UG/KG)
1,4-Dichlorobenzene 3400
Acetone 1600000
Benzene 600
Chlorobenzene 150000
Chloroform 3600
Ethylbenzene 8900
Methylene Chloride 9100
Tetrachloroethene 1500
Semivolatile Organic Analysis (UG/KG)
Acenaphthene 3700000
Acenaphthylene 56000
Anthracene 22000000
Benzaldehyde 6100000
Benzo(a)anthracene 620
Benzo(a)pyrene 62
Benzo(b)fluoranthene 620
Benzo(g,h,i)perylene 2300000
Benzo(k)fluoranthene 6200
bis(2-Ethylhexyl)phthalate 35000
Butylbenzylphthalate 12000000
Carbazole 24000
Chrysene 62000
Dibenzo(a,h)anthracene 62
Di-n-octylphthalate 2400000
Fluoranthene 2300000
Fluorene 2700000
Indeno(1,2,3-cd)pyrene 620
Phenanthrene 22000000
Pyrene 2300000
Pesticide Analysis (UG/KG)
4,4'-DDD 2400
4,4'-DDE 1700
4,4'-DDT 1700
Aldrin 29
alpha-Chlordane 1600
Dieldrin 30
Endrin Aldehyde 18000
gamma-Chlordane 1600
Methoxychlor 310000
PCB Analysis (UG/KG)
Aroclor-1016 3900
Aroclor-1254 220
Aroclor-1260 220

Gasoline Range Organic Analysis (UG/KG)
Gasoline Range Organics
Diesel Range Organic Analysis (MG/KG)
Diesel Range Organics
TAL Metal Analysis (MG/KG)
Aluminum 76000
Antimony 31
Arsenic 0.39
Barium 5400

CCRF-S-
TP05-0010

CCRF-S-
TP06-0608

CCRF-S-
TP07-0204

CCRF-S-
TP07-0608

CCRF-S-
TP08-0204

CCRF-S-
TP09-0204

CCRF-S-
TP09-1112

CCRF-S-TP-
DP02

CCRF-S-
TP06-0204

CCRF-S-
TP10-0204

CCRF-S-
TP10-0406

TP05 TP06 TP07 TP07 TP08 TP09 TP09 TP10 TP10 TP10 TP10
5/19/2004 5/19/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/19/2004 5/20/2004 5/20/2004
0.0-10.0 6.0-8.0 2.0-4.0 6.0-8.0 2.0-4.0 2.0-4.0 11.0-12.0 0.0-0.0 2.0-4.0 2.0-4.0 4.0-6.0

None None None None None None None

Field Dup. 
CCRF-S-
TP10-0406 None None

Field Dup. 
CCRF-S-
TP10-0406

6 U 4 U 4 U 4 U 4 U 5 U 4 U 5 U 5 U 4 U 5 U
28 JEB 12 EB 6 JEB 14 JEB 7 JEB 6 JEB 16 EB 8 JEB 1600 *JEB 8 JEB 2900 *JEB

6 U 4 U 4 U 4 U 4 U 5 U 4 U 5 U 5 U 4 U 5 U
6 U 4 U 4 U 4 U 4 U 5 U 4 U 5 U 5 U 4 U 5 U
6 U 4 U 4 U 4 U 4 U 1 J 4 U 1 J 5 U 0.9 J 1 J
6 U 4 U 4 U 4 U 4 U 5 U 4 U 5 U 5 U 4 U 5 U
8 UJ 8 U 4 UJ 5 UJ 5 UJ 9 UJ 6 U 8 UJ 17 UJ 4 UJ 8 UJ
6 U 4 U 4 U 4 U 4 U 5 U 4 U 5 U 5 U 4 U 5 U

440 U 380 U 59 J 56 J 360 U 380 U 380 U 390 U 380 U 370 U 390 U
430 U 380 U 85 J 360 U 360 U 380 U 380 U 380 U 380 U 360 U 390 U
430 U 380 U 170 J 130 J 360 U 380 U 380 U 120 J 38 J 360 U 390 U
430 UJ 380 UJ 360 UJ 360 UJ 360 UJ 380 UJ 380 UJ 380 UJ 380 UJ 360 UJ 390 UJ
430 U 380 U 670 430 84 J 380 U 380 U 110 J 200 J 360 UJ 99 J
430 U 380 U 600 370 59 J 380 U 380 UJ 60 J 160 J 47 J 54 J
430 U 380 U 730 440 65 J 380 U 380 UJ 83 J 200 J 55 J 68 J
430 U 380 U 400 240 J 360 U 380 U 380 U 380 U 120 J 360 U 390 U
430 U 380 U 300 J 190 J 360 U 380 U 380 U 380 U 88 J 360 U 390 U
430 U 380 U 360 U 360 U 360 U 380 U 380 U 380 U 380 U 360 UJ 390 UJ
430 U 380 U 360 U 360 U 360 U 380 U 380 U 380 U 380 U 360 UJ 390 UJ
430 U 380 U 91 J 360 U 360 U 380 U 380 U 84 J 380 U 360 U 390 U
430 U 380 U 1100 700 150 J 380 U 380 U 180 J 340 J 360 UJ 140 J
430 U 380 U 120 J 360 U 360 U 380 U 380 U 380 U 380 U 360 U 390 U
430 UJ 380 UJ 360 UJ 360 UJ 360 UJ 380 UJ 380 UJ 380 UJ 380 UJ 360 UJ 390 UJ
430 U 380 U 1000 830 110 J 380 U 380 U 220 J 250 J 360 U 160 J
430 U 380 U 49 J 56 J 360 U 380 U 380 UJ 380 U 380 U 360 U 390 U
430 U 380 U 320 J 220 J 360 U 380 U 380 UJ 380 U 95 J 360 U 390 U
430 U 380 U 670 560 88 J 380 U 380 UJ 150 J 120 J 360 U 120 J
430 U 48 J 1200 J 820 J 190 J 380 UJ 380 UJ 250 J 370 J 360 UJ 200 J

4.3 U 3.7 U 3.7 U 4.2 3.6 U 3.8 U 3.8 U 3.8 U 18 3.7 U 3.9 U
4.3 U 3.7 U 11 8.3 14 3.8 U 3.8 U 3.8 U 41 3.7 U 3.9 U
4.3 U 3.7 U 4.2 6.9 37 7.4 3.8 U 3.8 UJ 42 5.6 14 J
2.2 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U 2.0 U 1.9 U 1.9 U 2.0 U
2.2 U 1.9 U 1.9 U 2.8 2.3 1.9 U 1.9 U 2.0 U 4.5 1.9 U 2.0 U
4.3 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U 3.8 U 3.8 U 3.7 U 3.9 U
4.3 U 3.7 U 18 8.2 3.6 U 3.8 U 3.8 U 3.8 U 3.8 U 3.7 U 3.9 U
2.2 U 1.9 U 5.7 1.9 2.2 1.9 U 1.9 U 2.0 U 4.5 1.9 U 2.0 U
22 U 19 U 19 U 19 U 18 U 19 U 19 U 20 U 19 U 19 U 20 U

43 U 37 U 37 U 36 U 36 U 38 U 38 U 38 U 38 U 37 U 39 U
43 U 37 U 37 U 36 U 36 U 38 U 38 U 38 U 38 U 37 U 39 U
43 U 37 U 520 300 36 U 38 U 38 U 38 U 160 37 U 39 U

4000 2000 U 2000 U 2100 U 2600 U 2300 U 2500 U 2500 U 3500 U 2200 U 2200 U

15 220 210 160 35 22 14 U 28 J 150 51 68 J

12600 14800 9830 8410 8300 10700 10400 13100 10800 11200 11800
0.19 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.14 UJ 4.5 J 0.15 UJ 0.17 UJ 0.17 UJ 0.16 UJ 0.17 UJ

9.2 J 9.1 J 17.7 J 9.9 J 6.9 J 6.4 J 6.7 J 9.6 J 10.2 J 11.6 J 9.2 J
25.9 12.8 J 30.6 22.4 16.8 J 19.7 J 18.9 J 27.5 23.2 22.1 J 23.7 J

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 3 of 4



ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
SURFACE SOIL AND TEST PIT SOIL SAMPLES

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number
Sample Location
Date Sampled
Interval

QC Identifier

Region 9 
PRG - 
Residential 
Soil_2002

Beryllium 150
Cadmium 37
Calcium
Chromium 210
Cobalt 900
Copper 3100
Iron 23000
Lead 750
Magnesium
Manganese 1800
Mercury 23
Nickel 1600
Potassium
Selenium 390
Silver 390
Sodium
Vanadium 550
Zinc 23000

CCRF-S-
TP05-0010

CCRF-S-
TP06-0608

CCRF-S-
TP07-0204

CCRF-S-
TP07-0608

CCRF-S-
TP08-0204

CCRF-S-
TP09-0204

CCRF-S-
TP09-1112

CCRF-S-TP-
DP02

CCRF-S-
TP06-0204

CCRF-S-
TP10-0204

CCRF-S-
TP10-0406

TP05 TP06 TP07 TP07 TP08 TP09 TP09 TP10 TP10 TP10 TP10
5/19/2004 5/19/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/19/2004 5/20/2004 5/20/2004
0.0-10.0 6.0-8.0 2.0-4.0 6.0-8.0 2.0-4.0 2.0-4.0 11.0-12.0 0.0-0.0 2.0-4.0 2.0-4.0 4.0-6.0

None None None None None None None

Field Dup. 
CCRF-S-
TP10-0406 None None

Field Dup. 
CCRF-S-
TP10-0406

0.80 0.48 0.47 0.45 0.47 0.52 0.51 0.67 0.59 0.55 0.57
0.013 UJ 0.011 UJ 2.6 J 0.41 J 0.0095 UJ 0.010 UJ 0.010 UJ 0.011 UJ 0.011 UJ 0.011 UJ 0.011 UJ

955 1740 2400 3460 1200 1620 558 1500 2880 2100 1290
12.4 18.0 17.6 11.1 8.6 16.7 12.9 12.5 11.2 12.6 12.3

9.3 J 16.1 J 17.2 J 10.3 J 7.1 J 12.9 J 6.7 J 9.8 J 9.0 J 10.5 J 10.1 J
14.2 J 32.3 J 80.5 J 33.0 J 16.1 J 27.4 J 16.2 J 15.7 J 21.6 J 20.2 J 18.2 J

21700 39800 24500 19600 18000 29800 21300 24700 20600 29200 25500
16.6 J 32.8 J 55.7 J 44.0 J 34.9 J 33.9 J 9.3 J 30.9 J 20.5 J 26.8 J 31.1 J

2400 5140 3180 2490 2080 3210 2980 2740 3090 3040 3000
277 612 313 262 274 410 232 462 289 403 392

0.047 J 0.032 J 0.077 J 0.052 J 0.046 J 0.066 J 0.022 J 0.072 J 0.070 J 0.051 J 0.045 J
14.0 J 28.6 J 21.7 J 14.0 J 13.2 J 22.9 J 13.8 J 17.5 J 14.1 J 17.6 J 18.1 J
312 J 320 J 445 J 410 J 306 J 271 J 297 J 274 J 429 J 285 J 276 J
2.0 2.5 1.4 1.4 1.3 1.9 1.8 2.3 2.2 2.5 2.0

0.13 U 0.11 U 0.10 U 0.11 U 0.095 U 0.10 U 0.10 U 0.11 U 0.11 U 0.11 U 0.11 U
R R R R R R R R R R R

21.6 18.1 21.7 15.7 14.7 16.5 21.1 20.2 16.8 18.7 20.0
40.3 64.0 112 81.4 53.3 84.0 39.0 57.4 52.3 56.3 56.9

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 4 of 4



ANALYTICAL RESULTS - DETECTED COMPOUNDS ONLY
QA/QC SAMPLES

CODDINGTON COVE RUBBLE FILL AREA
NEWPORT, RHODE ISLAND

Sample Number

CCRF-A-
SS03-0001-
RB01

CCRF-A-
DIUF

CCRF-A-
TB01

CCRF-A-
TB02

CCRF-A-
TB03

CCRF-A-
TB04

CCRF-A-
TP10-0406-
RB01

Sample Location Blank Blank Blank Blank Blank Blank TP01
Date Sampled 7/28/2004 5/20/2004 5/18/2004 5/19/2004 5/20/2004 7/28/2004 5/20/2004

QC Identifier MCL
Rinsate 
Blank

Source 
Blank Trip Blank Trip Blank Trip Blank Trip Blank

Rinsate 
Blank

Volatile Organic Analysis (UG/L)
2-Butanone 5 U 3 J 5 U 5 U 5 U 5 U 5 U
Acetone 30 J 10 J 5 U 5 U 2 J 5 UJ 14 J
Semivolatile Organic Analysis (UG/L)
Benzaldehyde 2 J 10 UJ NA NA NA NA 10 UJ
bis(2-Ethylhexyl)phthalate 6 2 J 18 NA NA NA NA 22
Phenol 10 U 3 J NA NA NA NA 2 J
TAL Metal Analysis (UG/L)
Calcium 107 J 74.0 U NA NA NA NA 114 UJ
Lead 15 2.0 U 2.2 J NA NA NA NA 2.0 U

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis 1 of 1







 
 
C-NAVY-08-04-1738W 
 
Date: July 9, 2004        c: File N5152-D-4.10 
 
To: Steve Parker 
 
From: Dan Wielandt 
 
Subject: Tier II Data Validation Organic/Inorganic Data 
  Mitkem Corporation Project Number C0442 
  CTO-842, Coddington Cove Rubble Fill Area 
   
 
  VOC/SVOC/Pesticide/PCB/GRO/DRO/Metals: 
   16/Soils/ CCRF-S-DP01, CCRF-S-TPO1-0008, CCRF-S-TP02-0001, 
     CCRF-S-TP03-0010, CCRF-S-TP04-0010, CCRF-S-TP05-0010, 
     CCRF-S-TP06-0204, CCRF-S-TP06-0608, CCRF-S-TP07-0204, 
     CCRF-S-TP07-0608, CCRF-S-TP08-0204, CCRF-TP09-0204,  
     CCRF-S-TP09-1112, CCRF-S-TP10-0204, CCRF-S-TP10-0406, 
     CCRF-S-TP-DP02 
     (Field Duplicate Pairs: CCRF-S-TP03-0010/CCRF-S-DP01 and 
     CCRF-S-TP10-0406/CCRF-S-TP-DP02) 
 
  VOC/SVOC/Pesticide/PCB/GRO/DRO/Metals: 
   7/Groundwaters/ CCRF-A-DP01, CCRF-GW-TP01, CCRF-GW-TP02, 
      CCRF-GW-TP03, CCRF-GW-TP04, CCRF-GW-TP05, 
      CCRF-GW-TP08 
      (Field Duplicate Pair: CCRF-GW-TP04/CCRF-A-DP01) 
   
   1/Source Blank/ CCRF-A-DIUF 
   
   1/Rinsate Blank/ CCRF-A-TP10-0406-RB01 
   
  VOC: 
   2/Trip Blanks/  CCRF-A-TB01, CCRF-A-TB02 
 
  VOC/GRO: 
   1/Trip Blank/  CCRF-A-TB03 
 
A Tier II data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the volatile (VOC), 
semivolatile (SVOC), pesticide, polychlorinated biphenyl compounds (PCB), gasoline range organics 
(GRO), diesel range organics (DRO), and metals data from the soil and groundwater samples collected 
at the Coddington Cove Rubble Fill Area on May 18, 19, and 20, 2004.  The VOC and SVOC analyses 
were performed according to USEPA SW-846 Methods 8260B and 8270C, respectively. The pesticide 
and PCB analyses were performed according to USEPA SW-846 Method 8081 and 8082, respectively. 
The GRO and DRO analyses were performed according to Modified USEPA SW-846 Method 8015B. 
The metals analysis was performed according to SW-846 Method 6010B/7470A. The volatile, 
semivolatile, GRO, and DRO data validation was performed in accordance with the Region I EPA-NE 
Data Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996.  The 

TETRA TECH NUS, INC 
55 Jonspin Road ● Wilmington, MA 01887-1020 
Tel 978.658.7899 ● Fax 978.658.7870 ● www.tetratech.com 
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pesticide and PCB data validation was performed according to the Region I, EPA Laboratory Data 
Validation Functional Guidelines for Evaluating Organic Analyses, November 1988. 
The metals data validation was performed using the Region I, EPA-NE Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganic Analyses, modified February 1989. 
 
ORGANIC DATA 
 
The data were evaluated based on the following parameters: 
 
 •  Overall Evaluation of Data and Potential Usability Issues 
* •  Data Completeness (CSF Audit - Tier I) 
* •  Preservation and Technical Holding Times 
* •  GC/MS Instrument Performance Check (Tuning) 
 •  Initial and Continuing Calibrations 
 •  Blanks 
 •  Surrogate Compounds 
 •  Internal Standards 
 •  Matrix Spike/Matrix Spike Duplicate  
 •  Laboratory Control Sample/Laboratory Control Sample Duplicate 
 •  Field Duplicates 
NA •  Target Compound Identification 
NA •  Compound Quantitation and Reported Quantitation Limits 
* •  Tentatively Identified Compounds 
* •  System Performance 
  
 NA – Parameter not included in a Tier II level data validation. 
 

*  All criteria were met for this parameter. 
 
Initial and Continuing Calibrations 
 
Volatiles 
 
The following table summarizes the volatile compounds that failed to meet the continuing calibration 
(CC) criterion of %D < 25: 
 

 Action Affected 

Samples 

Compound (+) NDs  

Dichlorodifluoromethane  UJ 

1,1,2-Trichloro-1,2,2-
trifluoromethane 

 UJ 

S-TP02-0001, 

S-TP04-0010 

2-Butanone  UJ 

4-Methyl-2-pentanone  UJ 

S-TP05-0010 
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 Action Affected 

Samples 

Compound (+) NDs  

2-Hexanone  UJ 

Acetone J  S-TP06-0204, S-TP10-
0406, A-DP01, A-TB03, 
A-TP10-0406-RB01, A-
DIUF, GW-TP08 

Carbon Disulfide  UJ 

2-Hexanone  UJ 

A-DP01, A-TB03, A-
TP10-0406-RB01, A-
DIUF, GW-TP08 

 
Semivolatiles 
 
The following table summarizes the semivolatile compounds that failed to meet the initial calibration  
(IC) criterion of %RSD < 30 and the continuing calibration (CC) criterion of %D < 25:   
 

 Action Affected 

Samples 

Compound (+) NDs  

2,4-Dinitrophenol  UJ 

3,3’-dichlorbenzidine  UJ 

Benzaldehyde  UJ 

All soil and groundwater samples 

Pyrene J UJ S-TP09-1112, S-TP09-0204, S-TP-DP02, 
S-TP08-0204, S-TP10-0204, S-TP10-
0406, S-TP02-0001, S-TP07-0204, S-
TP07-0608 

4-Chloroaniline  UJ 

Atrazine  UJ 

GW-TP01, GW-TP02, GW-TP03, GW-TP04, GW-
TP05, A-DP01, A-TP10-0406-RB01, A-DIUF, GW-
TP08 

Benzo(a)anthracene  UJ 

Atrazine  UJ 

S-DP01 

 
Blanks 
 
Volatiles 
 
The following table summarizes the level of blank contamination detected in the field and laboratory 
blanks associated with these samples 
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Compound 
Type of 
Blank 

Maximum 
Concentration 

 

Action 
Level 

 

Affected Samples 
 

Methylene 
Chloride 

Method 7 ug/Kg 70 ug/Kg All soil samples 

Acetone Trip 2 ug/L 20 ug/L A-DP01, GW-TP04, GW-TP05, GW-TP08 

Acetone Rinsate 14 ug/L 140 ug/L 

S-DP01, S-TP03-0010, CCRFS-TP04-
0010, S-TP05-0010, S-TP06-0204, S-

TP06-0608, S-TP07-0204, S-TP07-0608, 
S-TP08-0204, TP09-0204, S-TP09-1112, 
S-TP10-0204, S-TP10-0406, S-TP-DP02 

 
The positive methylene chloride results are reported as non-detected (U) in all soil samples. The 
positive acetone results in the affected groundwater samples are reported as non-detected (U). Since 
methylene chloride and acetone are common laboratory contaminants, the 10x rule applies for action 
limits. The data may be biased high or false positive.  The positive acetone results in the soil samples 
are qualified (EB) to indicate that the acetone results may be due to contamination form the rinsate 
blank.  These positive acetone results may be false positive or biased high. 
 
Semivolatiles 
 
The following table summarizes the level of blank contamination detected in the field and laboratory 
blanks associated with these samples.  
 

Compound 
Type of 
Blank 

Maximum 
Concentration 

 

Action 
Level 

 

Affected Samples 
 

bis(2-
Ethylhexyl)phthalate 

Rinsate 22 ug/L 220 ug/L 
A-DP01, GW-TP01, GW-TP02, GW-

TP03, GW-TP04, GW-TP05, GW-TP08 

bis(2-
Ethylhexyl)phthalate 

Method 370 ug/Kg 
3700 
ug/Kg 

S-DP01, S-TPO1-0008, S-
TP03-0010, S-TP04-0010, S-
TP05-0010, S-TP06-0608, S-
TP07-06-08, S-TP08-0204, 
S-TP09-1112, S-TP10-0204 

 
Blank actions were applied to the selected soil and groundwater samples due to bis(2-
ethylhexyl)phthalate blank contamination.  Since bis(2-ethylhexyl)phthalate is a common laboratory 
contaminants, the 10x rule applies for action limits. The data may be biased high or false positive. 
 
The following actions apply for blank contamination: 
 
•  Accept values > Action Level. 
•  Report as (U) values > CRQL and < Action Level.  
•  Report CRQL (U) values < CRQL and < Action Level.  
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Surrogate Recovery 
 
Volatiles 
 
The percent recovery for 1,2-dichloroethane-d4 was above the quality control limits (50 - 126) 
for samples S-DP01, S-TP06-0204, S-TP07-0204, S-TP07-0608, S-TP08-0204, S-TP09-
1112, S-TP10-0204, S-TP10-0406, S-TP-DP02, and S-TP05-0010.  The positive results are 
estimated (J) in the affected samples.  The results may be biased high. 
 
Internal Standards 
 
Semivolatiles 
 
The following table summarizes the internal standard areas outside the quality control limits. 
 

Action Internal Standard IS 
Area 

Acceptable Range 
(+) NDs 

Affected 
Sample 

Chrysene-d12 597189 599128 – 2396510  UJ 
S-TP10-

0204 
Acenaphthene-d10 413341 420183 – 1680732  UJ GW-TP05 

Acenaphthene-d10 402071 420183 – 1680732  UJ 

Phenanthrene-d10 686833 689818 – 2759270  UJ 
GW-TP08 

 
The compounds associated with internal standards outside quality control limits are estimated (UJ) in 
the affected soil and groundwater samples.  The bias is undetermined. 
 
Matrix Spike/Matrix Spike Duplicate 
 
Semivolatiles 
 
The following tables summarize the semivolatile matrix spiking recoveries that did not meet QC limits in 
the matrix spike and matrix spike duplicate analysis: 
 

GW-TP08 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

RPD QC 
Limits 

(+) ND 

3,3’-
Dichlorobenzidine 

8 2 41 – 117 120 40  UJ 

Di-n-octylphthalate  56 59 – 139    UJ 

Benzo(a)pyrene  56 61 – 121    UJ 
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S-TP06-0204 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

(+) ND 

2,4-Dinitrophenol 0 0 15 – 136  R 

4,6-Dinitro-2-
methylphenol 

14 10 33 – 130  UJ 

Di-n-octylphthalate 53 49 69 – 137  UJ 

Benzo(b)fluoranthene 58 53 61 - 129 J  

Benzo(k)fluoranthene 58 58 62 – 130 J  

Benzo(a)pyrene 60 60 66 – 119 J  

2,4-Dinitrotoluene  58 59 – 123  UJ 

Di-n-butylphthalate  68 70 –120  UJ 

 
The non-detected result for 2,4-Dinitrophenol in sample S-TP06-0204 is rejected (R) due to 0% matrix 
spike recovery.  The result may be false negative. 
 

S-TP09-1112 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

(+) ND 

Di-n-octylphthalate 58 58 69 – 137  UJ 

Benzo(b)fluoranthene 58 58 61 – 129  UJ 

Benzo(a)pyrene 58 58 66 – 119  UJ 

Fluorene  58 63 – 115  UJ 

Phenanthrene  68 70 – 115  UJ 

Indeno(1,2,3-cd)pyrene  53 56 – 128  UJ 

 
 
PCBs 
 
The following table summarizes the PCB matrix spiking recoveries that did not meet QC limits in the 
matrix spike and matrix spike duplicate analysis: 
 

S-TP02-0001 

Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

Action 
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(+) ND 

Aroclor 1016 61  62 – 155  UJ 

Aroclor 1260 50 39 56 – 173 J  

 
Laboratory Control Sample 
 
Semivolatiles 
 
The following table summarizes the semivolatile spiking recoveries that did not meet QC limits in the 
laboratory control sample: 
 

Compound 
LCS % 

Recover
y 

QC Limits 

2,4-Dinitrophenol 10 15 – 136 

Di-n-octylphthalate 65 69 - 137 

 
The non-detected results for 2,4-dinitrophenol and di-n-octylphthalate in all soil samples are estimated 
(UJ) due to low spike recovery.  The results may be false negative. 
 
Field Duplicates 
 
DRO 
 
The positive DRO results in the field duplicate pair S-TP10-0406/S-TP-DP02 are estimated (J) due to 
poor field duplicate precision.  The bias is undetermined. 
 
Pesticides 
 
The positive and non-detected results for methoxychlor in the field duplicate pair S-TP03-0010/S-DP01 
are estimated (J, UJ) due to poor field duplicate precision.  The bias is undetermined. 
 
The positive and non-detected results for 4,4’-DDT in the field duplicate pair S-TP10-0406/S-TP-DP02 
are estimated (J) due to poor field duplicate precision.  The bias is undetermined. 
 
System Performance 
 
The volatile, semivolatile, pesticide, PCB, GRO, DRO, and metals sample results do not indicate any 
major analytical data quality trends or problems.   
 
METALS DATA 
 
The metals data were evaluated based on the following parameters: 
 
 •  Data Completeness 
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* •  Holding Times 
* •  Calibration Verification 
 •  Field and Laboratory Blank Analyses 
 •  ICP Interference Check Sample Results 
 •  Matrix Spike Recoveries 
* •  Laboratory Control Sample Results 
 •  Laboratory Duplicate Results 
* •  Field Duplicate Precision 
 •  ICP Serial Dilution Results 
* •  Detection Limits 
NA •  Sample Quantitation 
 
 NA – Parameter not evaluated for Tier II level data validation. 
 
 * -  All quality control criteria were met for this parameter. 
 
Data Completeness 
 
The laboratory was contacted on August 5, 2004 about an error in the Form VI (Duplicates) and about 
missing raw data for the calculation of percent solids. The missing percent solids raw data was 
received by fax on August 5, 2004, and the corrected Form VI was received on August 6, 2004. The 
laboratory indicated that the corrected electronic deliverables would be sent shortly. 
 
The ICP serial dilution analysis for soil samples was only reported for barium.  Therefore, the soils data 
for metals other than barium are not evaluated based on this parameter.   
 
Field and Laboratory Blank Analyses 
 
The laboratory blank analyses were used to calculate the maximum concentrations and action levels of 
the following contaminants affecting the groundwater samples: 
 

Analyte Maximum Concentration 
(µg/L) 

Action Level 
(µg/L) 

Antimony 6.7 33.5 
Beryllium 0.5 2.5 
Copper 12.2 61.0 
Nickel 1.9 9.5 
Silver 3.2 16.0 

Thallium 5.0 25.0 
Vanadium 3.1 15.5 

 
The positive results below the action level for antimony, beryllium, copper, nickel, silver, thallium, and 
vanadium were changed to non-detected values in the groundwater samples due to laboratory blank 
contamination. 
 
The laboratory and rinsate blank analyses were used to calculate the maximum concentrations and 
action levels of the following contaminants affecting the soil samples: 
 



Memo to Steve Parker 
August 11, 2004 
Page 9 
 

Analyte Maximum Concentration 
(µg/L) 

Action Level 
(mg/kg) 

Sodium 408 102 
Thallium 5.0 1.3 

 
The positive results below the action level for sodium and thallium were changed to non-detected 
values in the soil samples due to laboratory blank contamination. 
 
The action levels in the table above are based on an assumption of 100 percent solids, 50 ml of final 
volume, and 1 gram of sample analyzed.  The action level for each soil sample is different, based on 
the actual percent solids and amount of soil sample analyzed.  
 
The laboratory blank analyses were used to calculate the maximum concentrations and action levels of 
the following contaminants affecting the field blank samples: 
 

Analyte Maximum Concentration 
(µg/L) 

Action Level 
(µg/L) 

Aluminum 75.4 377 
Barium 8.7 43.5 

Cadmium 0.83 4.2 
Calcium 459 2295 
Copper 12.2 61.0 

Iron 54.8 274 
Manganese 3.8 19.0 

Sodium 447 2235 
Zinc 2.1 10.5 

 
The positive results below the action level for aluminum, barium, cadmium, calcium, copper, iron, 
manganese, sodium, and zinc were changed to non-detected values in the field blank samples due to 
laboratory blank contamination. 
 
ICP Interference Check Sample Results 
 
The following results were qualified in the affected samples due to ICP interference due to the high 
concentrations of iron in all soil samples and aluminum in samples S-TP02-0001 and S-TP06-0608: 
 

Analyte 
 

Action Affected samples 

Arsenic J All soil samples  
Barium J S-TP01-0008, S-TP06-0608, S-TP08-0204, S-TP09-0204,         

 S-TP09-1112, S-TP10-0204, S-TP10-0406 
Cadmium J+*, UJ-NDs* All soil samples 

Cobalt J All soil samples 
Copper J* S-DP01, S-TP01-0008, S-TP03-0010, S-TP04-0010, S-TP05-

0010, S-TP06-0204, S-TP06-0608, S-TP07-0204, S-TP07-
0608, S-TP08-0204, S-TP09-0204, S-TP09-1112, S-TP10-
0204, S-TP10-0406, S-TP-DP02 
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Analyte 
 

Action Affected samples 

Lead J S-TP01-0008, S-TP03-0010, S-TP04-0010, S-TP05-0010, S-
TP06-0204, S-TP06-0608, S-TP07-0204, S-TP07-0608, S-
TP08-0204, S-TP09-0204, S-TP09-1112, S-TP10-0204, S-
TP10-0406, S-TP-DP02 

Nickel J All soil samples 
Potassium J All soil samples 

R S-DP01, S-TP01-0008, S-TP03-0010, S-TP04-0010, S-TP05-
0010, S-TP06-0204, S-TP06-0608, S-TP07-0204, S-TP07-
0608, S-TP08-0204, S-TP09-0204, S-TP09-1112, S-TP10-
0204,          S-TP10-0406, S-TP-DP02 

Sodium 

J S-TP02-0001 
* Results are biased low.  No * indicates results biased high. 
 
The cadmium and copper results are estimated due to negative ICP interference from iron and/or 
aluminum in the affected samples.  Results may be biased low or false negative. 
 
The results for arsenic, barium, cobalt, lead, nickel, potassium, and sodium are estimated due to 
positive ICP interference from iron and/or aluminum in the affected samples.  The results may be 
biased high.  All results for sodium except in sample S-TP02-0001 are rejected because the results 
may be entirely due to positive ICP interference from iron and/or aluminum.  The results may be false 
positive. 
 
Matrix Spike Recoveries 
 
The positive and non-detected antimony results are estimated (J, UJ) in the soil samples due to the low 
matrix spike recovery.  The results may be biased low.  
 
Laboratory Duplicate Results 
 
The positive mercury results are estimated (J) in all soil samples due to poor laboratory duplicate 
precision.  The bias is undetermined. 
 
ICP Serial Dilution Results 
 
The positive barium, nickel, and vanadium results are estimated (J) in all of the groundwater samples 
due to a sample matrix suppressing effect detected in the ICP serial dilution analysis.  The results may 
be biased low. 
 
Overall Assessment of the Metals Data 
 
The metals data are acceptable for use as qualified. Positive sample results changed to non-detected 
values due to blank contamination are treated as positive results for qualification purposes.  The 
estimation of these non-detected values is reported in the data summary table as (UJ). 
 
Blank actions were taken for antimony, beryllium, copper, nickel, silver, thallium, and vanadium in 
affected groundwater samples, and for sodium and thallium in affected soil samples, due to laboratory 
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blank contamination.  Blank actions were also taken for aluminum, barium, cadmium, calcium, copper, 
iron, manganese, sodium, and zinc in affected field blank samples due to laboratory blank 
contamination. 
 
The cadmium and copper results are estimated due to negative ICP interference from iron and/or 
aluminum in the affected soil samples.  Results may be biased low or false negative.  The results for 
arsenic, barium, cobalt, lead, nickel, potassium, and sodium are estimated due to positive ICP 
interference from iron and/or aluminum in the affected soil samples.  These results may be biased 
high.  All results for sodium in the soil samples except in sample S-TP02-0001 are rejected because 
the results may be entirely due to positive ICP interference from iron and/or aluminum.  The results 
may be false positive. 
 
The positive and non-detected antimony results are estimated (J, UJ) in the soil samples due to the low 
matrix spike recovery.  The results may be biased low.  
 
The positive mercury results are estimated (J) in all soil samples due to poor laboratory duplicate 
precision.  The bias is undetermined. 
 
The positive barium, nickel, and vanadium results are estimated (J) in all of the groundwater samples 
due to a sample matrix suppressing effect detected in the ICP serial dilution analysis.  The results may 
be biased low. 
 
Sample results less than 2x IDL and less than the CRDL are estimated (J) due to uncertainty in values 
near the instrument detection limit. 
 
 
Tables:   Table III: TIC Summary Table 
   Data Summary Tables 
 
Enclosures:  Data Validation Worksheets 
 



Aqueous Diesel Range Organic Analysis By 8015B (mg/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/25/2004 5/20/2004 5/25/2004 5/20/2004 5/20/2004 5/20/2004
Date Analyzed 5/25/2004 5/21/2004 5/25/2004 5/21/2004 5/21/2004 5/21/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
Diesel Range Organics 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U

n:\dept\staff\dvtable\n...july1_2001\c0442droa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:03 PM;  1 of 2



Aqueous Diesel Range Organic Analysis By 8015B (mg/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Diesel Range Organics

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/20/2004 5/20/2004 5/25/2004
5/21/2004 5/21/2004 5/25/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
0.35 U 0.35 U 0.35 U

n:\dept\staff\dvtable\n...july1_2001\c0442droa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:03 PM;  2 of 2



Soil Diesel Range Organic Analysis By 8015B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/25/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Diesel Range Organics 27 13 U 240 33 41

n:\dept\staff\dvtable\n...july1_2001\c0442dros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:06 PM;  1 of 3



Soil Diesel Range Organic Analysis By 8015B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Diesel Range Organics

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/21/2004 5/22/2004 5/22/2004 5/22/2004
5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004

1 1 1 1 1 1
76.0 87.0 88.0 90.0 91.0 92.0

None None None None None None
15 150 220 210 160 35

n:\dept\staff\dvtable\n...july1_2001\c0442dros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:06 PM;  2 of 3



Soil Diesel Range Organic Analysis By 8015B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Diesel Range Organics

CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004 5/22/2004 5/22/2004
5/24/2004 5/24/2004 5/25/2004 5/25/2004 5/24/2004

1 1 1 1 1
88.0 87.0 90.0 85.0 86.0

None None None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
22 14 U 51 68 J 28 J

n:\dept\staff\dvtable\n...july1_2001\c0442dros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:06 PM;  3 of 3



Aqueous Gasoline Range Organic Analysis By 8015B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB03 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB03 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted
Date Analyzed 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/20/2004 5/20/2004 5/24/2004
Dilution Factor 1 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Trip Blank Rinsate Blank None None None
Gasoline Range Organics 50 U 50 U 50 U 50 U 50 U 50 U 50 U

n:\dept\staff\dvtable\n...july1_2001\c0442groa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:07 PM;  1 of 2



Aqueous Gasoline Range Organic Analysis By 8015B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Gasoline Range Organics

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04

5/24/2004 5/24/2004 5/24/2004
1 1 1

Field Dup. CCRF-GW-TP04 None None
50 U 50 U 50 U

n:\dept\staff\dvtable\n...july1_2001\c0442groa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:07 PM;  2 of 2



Soil Gasoline Range Organic Analysis By 8015B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted
Date Analyzed 5/25/2004 5/25/2004 5/20/2004 5/25/2004 5/25/2004
Dilution Factor 50 50 50 50 50
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Gasoline Range Organics 4200 2500 U 4900 U 4500 U 3700 U

n:\dept\staff\dvtable\n...july1_2001\c0442gros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:08 PM;  1 of 3



Soil Gasoline Range Organic Analysis By 8015B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Gasoline Range Organics

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04 5/20/04

5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
50 50 50 50 50 50

76.0 89.0 88.0 90.0 91.0 92.0
None None None None None None

4000 3500 U 2000 U 2000 U 2100 U 2600 U

n:\dept\staff\dvtable\n...july1_2001\c0442gros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:08 PM;  2 of 3



Soil Gasoline Range Organic Analysis By 8015B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Gasoline Range Organics

CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04

5/26/2004 5/25/2004 5/26/2004 5/26/2004 5/26/2004
50 50 50 50 50

88.0 87.0 90.0 85.0 86.0
None None None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406

2300 U 2500 U 2200 U 2200 U 2500 U

n:\dept\staff\dvtable\n...july1_2001\c0442gros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:08 PM;  3 of 3



Aqueous TAL Metal Analysis By 6010B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted
Date Analyzed
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
Aluminum 10.2 UJ 13200 9.9 UJ 26200 10800 15600
Antimony 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Arsenic 3.0 U 18.9 3.0 U 40.9 15.3 15.0
Barium 1.3 U 64.5 J 1.9 U 102 J 58.6 J 49.1 J
Beryllium 0.30 U 0.93 U 0.30 U 1.2 U 0.62 U 0.81 U
Cadmium 0.63 U 0.20 U 1.1 U 0.20 U 0.20 U 0.20 U
Calcium 74.0 U 67100 114 UJ 41300 40100 83000
Chromium 0.40 U 0.40 U 0.40 U 30.3 13.6 13.5
Cobalt 0.90 U 15.6 0.90 U 23.0 15.7 30.3
Copper 3.5 U 16.0 U 3.9 U 58.9 U 34.9 U 39.7 U
Iron 28.3 U 64200 29.6 U 54600 26700 33800
Lead 2.2 J 26.7 2.0 U 23.4 13.8 76.0
Magnesium 6.0 U 14300 6.0 U 18800 14900 12300
Manganese 4.8 U 5640 12.4 U 948 446 2220
Mercury 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.14 U
Nickel 0.50 U 2.7 UJ 0.50 U 53.6 J 28.6 J 29.2 J
Potassium 58.0 U 2520 58.0 U 2550 1950 4660
Selenium 4.0 U 4.0 U 4.0 U 6.8 4.0 U 4.0 U
Silver 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Sodium 258 U 17100 321 U 90600 89500 17700
Thallium 3.0 U 3.0 U 3.0 U 5.5 UJ 3.0 U 3.0 U
Vanadium 0.70 U 22.6 J 0.70 U 33.9 J 14.7 UJ 21.0 J
Zinc 2.7 UJ 39.2 2.0 U 118 87.5 96.0

n:\dept\staff\dvtable\n...erjuly1_2001\c0442ma.xls
U - Not detected; UJ - Detection limit approximate; 

J - Quantitation approximate; R - Rejected 9/17/2004@1:08 PM;  1 of 2



Aqueous TAL Metal Analysis By 6010B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04

1 1 1

Field Dup. CCRF-GW-TP04 None None
11000 16000 41100

3.0 U 3.0 U 4.3 UJ
17.3 36.4 36.9
60.2 J 85.8 J 183 J
0.82 U 1.2 U 2.2 U
0.20 U 0.20 U 0.20 U

67300 35800 123000
0.40 U 5.9 34.8
14.7 26.2 46.6
15.4 U 38.0 U 124

62300 83100 82800
21.6 38.9 291

14000 13400 18100
5680 5140 3980
0.13 U 0.14 U 0.35
0.53 UJ 15.2 J 60.2 J
2380 2110 5760

4.0 U 5.2 4.0 U
2.0 U 2.0 U 2.8 UJ

16800 32600 15700
3.0 U 3.0 U 3.0 U

19.7 J 26.6 J 71.0 J
37.8 68.0 284

n:\dept\staff\dvtable\n...erjuly1_2001\c0442ma.xls
U - Not detected; UJ - Detection limit approximate; 

J - Quantitation approximate; R - Rejected 9/17/2004@1:08 PM;  2 of 2



Soil TAL Metal Analysis By 6010B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted
Date Analyzed
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Aluminum 12400 11400 55400 15700 12000
Antimony 0.21 UJ 0.15 UJ 3.2 J 0.23 UJ 0.19 UJ
Arsenic 8.1 J 14.8 J 6.2 J 11.7 J 6.9 J
Barium 36.9 22.5 J 391 43.5 26.0
Beryllium 0.67 0.49 0.61 0.83 0.65
Cadmium 0.014 UJ 0.0097 UJ 1.3 J 0.015 UJ 0.013 UJ
Calcium 1610 1820 3400 1990 2110
Chromium 13.5 15.1 31.4 16.3 12.3
Cobalt 8.3 J 13.8 J 8.5 J 9.7 J 9.3 J
Copper 28.9 J 23.6 J 716 31.8 J 20.7 J
Iron 24100 33300 18900 29000 25500
Lead 83.1 17.4 J 199 80.0 J 26.6 J
Magnesium 2340 3670 1700 2830 2720
Manganese 298 489 331 340 407
Mercury 0.099 J 0.019 J 0.10 J 0.19 J 0.045 J
Nickel 14.7 J 22.6 J 31.5 J 19.1 J 16.8 J
Potassium 319 J 482 J 461 J 430 J 297 J
Selenium 2.3 2.1 1.2 2.8 2.0
Silver 0.14 U 0.097 U 57.9 0.15 U 0.13 U
Sodium R R 786 J R R
Thallium 0.95 U 0.81 U 1.1 U 1.2 U 1.0 U
Vanadium 27.5 18.3 26.4 41.0 18.8
Zinc 62.0 62.3 4040 77.2 57.0

n:\dept\staff\dvtable\n...erjuly1_2001\c0442ms.xls
U - Not detected; UJ - Detection limit approximate; 

J - Quantitation approximate; R - Rejected 9/17/2004@1:09 PM;  1 of 3



Soil TAL Metal Analysis By 6010B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04 5/20/04

1 1 1 1 1 1
76.0 87.0 88.0 90.0 91.0 92.0

None None None None None None
12600 10800 14800 9830 8410 8300

0.19 UJ 0.17 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.14 UJ
9.2 J 10.2 J 9.1 J 17.7 J 9.9 J 6.9 J

25.9 23.2 12.8 J 30.6 22.4 16.8 J
0.80 0.59 0.48 0.47 0.45 0.47

0.013 UJ 0.011 UJ 0.011 UJ 2.6 J 0.41 J 0.0095 UJ
955 2880 1740 2400 3460 1200

12.4 11.2 18.0 17.6 11.1 8.6
9.3 J 9.0 J 16.1 J 17.2 J 10.3 J 7.1 J

14.2 J 21.6 J 32.3 J 80.5 J 33.0 J 16.1 J
21700 20600 39800 24500 19600 18000

16.6 J 20.5 J 32.8 J 55.7 J 44.0 J 34.9 J
2400 3090 5140 3180 2490 2080
277 289 612 313 262 274

0.047 J 0.070 J 0.032 J 0.077 J 0.052 J 0.046 J
14.0 J 14.1 J 28.6 J 21.7 J 14.0 J 13.2 J
312 J 429 J 320 J 445 J 410 J 306 J
2.0 2.2 2.5 1.4 1.4 1.3

0.13 U 0.11 U 0.11 U 0.10 U 0.11 U 0.095 U
R R R R R R

1.2 U 1.1 U 0.59 U 0.83 U 0.57 U 0.61 U
21.6 16.8 18.1 21.7 15.7 14.7
40.3 52.3 64.0 112 81.4 53.3

n:\dept\staff\dvtable\n...erjuly1_2001\c0442ms.xls
U - Not detected; UJ - Detection limit approximate; 

J - Quantitation approximate; R - Rejected 9/17/2004@1:09 PM;  2 of 3



Soil TAL Metal Analysis By 6010B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04

1 1 1 1 1
88.0 87.0 90.0 85.0 86.0

None None None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
10700 10400 11200 11800 13100

4.5 J 0.15 UJ 0.16 UJ 0.17 UJ 0.17 UJ
6.4 J 6.7 J 11.6 J 9.2 J 9.6 J

19.7 J 18.9 J 22.1 J 23.7 J 27.5
0.52 0.51 0.55 0.57 0.67

0.010 UJ 0.010 UJ 0.011 UJ 0.011 UJ 0.011 UJ
1620 558 2100 1290 1500
16.7 12.9 12.6 12.3 12.5
12.9 J 6.7 J 10.5 J 10.1 J 9.8 J
27.4 J 16.2 J 20.2 J 18.2 J 15.7 J

29800 21300 29200 25500 24700
33.9 J 9.3 J 26.8 J 31.1 J 30.9 J
3210 2980 3040 3000 2740
410 232 403 392 462

0.066 J 0.022 J 0.051 J 0.045 J 0.072 J
22.9 J 13.8 J 17.6 J 18.1 J 17.5 J
271 J 297 J 285 J 276 J 274 J
1.9 1.8 2.5 2.0 2.3

0.10 U 0.10 U 0.11 U 0.11 U 0.11 U
R R R R R

0.79 U 0.79 U 0.70 U 0.54 U 0.92 U
16.5 21.1 18.7 20.0 20.2
84.0 39.0 56.3 56.9 57.4

n:\dept\staff\dvtable\n...erjuly1_2001\c0442ms.xls
U - Not detected; UJ - Detection limit approximate; 

J - Quantitation approximate; R - Rejected 9/17/2004@1:09 PM;  3 of 3



Aqueous Semivolatile Organic Analysis By 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004
Date Analyzed 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
Phenol 3 J 10 U 2 J 10 U 10 U 10 U
Bis(2-Chloroethyl)ether 10 U 10 U 10 U 10 U 10 U 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 10 U
2-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U
2,2'-oxybis(1-Chloropropane) 10 U 10 U 10 U 10 U 10 U 10 U
4-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 U 10 U 10 U 10 U 10 U 10 U
Nitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U
Isophorone 10 U 10 U 10 U 10 U 10 U 10 U
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloroaniline 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
Bis(2-Chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 10 U
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U
2,4,5-Trichlorophenol 20 U 20 U 20 U 20 U 20 U 20 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U 10 U
2-Nitroaniline 20 U 20 U 20 U 20 U 20 U 20 U
Dimethylphthalate 10 U 10 U 10 U 10 U 10 U 10 U
Acenaphthylene 10 U 10 U 10 U 10 U 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U
3-Nitroaniline 20 U 20 U 20 U 20 U 20 U 20 U
Acenaphthene 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dinitrophenol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
4-Nitrophenol 20 U 20 U 20 U 20 U 20 U 20 U
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U
Diethylphthalate 10 U 10 U 10 U 10 U 10 U 10 U
4-Chlorophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 10 U
Fluorene 10 U 10 U 10 U 10 U 10 U 10 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:09 PM;  1 of 4



Aqueous Semivolatile Organic Analysis By 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004 5/24/2004
Date Analyzed 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
4-Nitroaniline 20 U 20 U 20 U 20 U 20 U 20 U
4,6-Dinitro-2-methylphenol 20 U 20 U 20 U 20 U 20 U 20 U
N-Nitroso-diphenylamine 10 U 10 U 10 U 10 U 10 U 10 U
4-Bromophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U
Pentachlorophenol 20 U 20 U 20 U 20 U 20 U 20 U
Phenanthrene 10 U 10 U 10 U 10 U 10 U 10 U
Anthracene 10 U 10 U 10 U 10 U 10 U 10 U
Carbazole 10 U 10 U 10 U 10 U 10 U 10 U
Di-n-Butylphthalate 10 U 10 U 10 U 10 U 10 U 10 U
Fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U
Pyrene 10 U 10 U 10 U 10 U 10 U 10 U
Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U 10 U
3,3'-Dichlorobenzidine 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U 10 U
Chrysene 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Ethylhexyl)phthalate 18 16 U 22 10 U 10 U 11 U
Di-n-octylphthalate 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U 10 U
Dibenzo(a,h)anthracene 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U 10 U
1,1'-Biphenyl 10 U 10 U 10 U 10 U 10 U 10 U
Acetophenone 10 U 10 U 10 U 10 U 10 U 10 U
Atrazine 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
Benzaldehyde 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
Caprolactam 10 U 10 U 10 U 10 U 10 U 10 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:09 PM;  2 of 4



Aqueous Semivolatile Organic Analysis By 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Phenol
Bis(2-Chloroethyl)ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
Naphthalene
4-Chloroaniline
Bis(2-Chloroethoxy)methane
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/24/2004 5/24/2004 5/24/2004
5/26/2004 5/26/2004 5/26/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 UJ 10 UJ 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
20 U 20 UJ 20 UJ
10 U 10 UJ 10 UJ
20 U 20 UJ 20 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
20 U 20 UJ 20 UJ
10 U 10 UJ 10 UJ
20 UJ 20 UJ 20 UJ
20 U 20 UJ 20 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ
10 U 10 UJ 10 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0442osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:09 PM;  3 of 4



Aqueous Semivolatile Organic Analysis By 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitroso-diphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
1,1'-Biphenyl
Acetophenone
Atrazine
Benzaldehyde
Caprolactam

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/24/2004 5/24/2004 5/24/2004
5/26/2004 5/26/2004 5/26/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
20 U 20 UJ 20 UJ
20 U 20 U 20 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
20 U 20 U 20 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
10 U 10 U 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
10 UJ 10 UJ 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
18 U 22 U 17 U
10 U 10 U 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 UJ 10 UJ
10 U 10 U 10 U
10 UJ 10 UJ 10 UJ
10 UJ 10 UJ 10 UJ
10 U 10 U 10 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:09 PM;  4 of 4



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted 5/26/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/27/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Phenol 480 U 370 U 440 U 520 U 430 U
Bis(2-Chloroethyl)ether 480 U 370 U 440 U 520 U 430 U
2-Chlorophenol 480 U 370 U 440 U 520 U 430 U
2-Methylphenol 480 U 370 U 440 U 520 U 430 U
2,2'-oxybis(1-Chloropropane) 480 U 370 U 440 U 520 U 430 U
4-Methylphenol 480 U 370 U 440 U 520 U 430 U
N-Nitroso-di-n-propylamine 480 U 370 U 440 U 520 U 430 U
Hexachloroethane 480 U 370 U 440 U 520 U 430 U
Nitrobenzene 480 U 370 U 440 U 520 U 430 U
Isophorone 480 U 370 U 440 U 520 U 430 U
2-Nitrophenol 480 U 370 U 440 U 520 U 430 U
2,4-Dimethylphenol 480 U 370 U 440 U 520 U 430 U
2,4-Dichlorophenol 480 U 370 U 440 U 520 U 430 U
Naphthalene 480 U 370 U 440 U 520 U 430 U
4-Chloroaniline 480 U 370 U 440 U 520 U 430 U
Bis(2-Chloroethoxy)methane 480 U 370 U 440 U 520 U 430 U
Hexachlorobutadiene 480 U 370 U 440 U 520 U 430 U
4-Chloro-3-methylphenol 480 U 370 U 440 U 520 U 430 U
2-Methylnaphthalene 480 U 370 U 440 U 520 U 430 U
Hexachlorocyclopentadiene 480 U 370 U 440 U 520 U 430 U
2,4,6-Trichlorophenol 480 U 370 U 440 U 520 U 430 U
2,4,5-Trichlorophenol 980 U 740 U 890 U 1100 U 880 U
2-Chloronaphthalene 480 U 370 U 440 U 520 U 430 U
2-Nitroaniline 980 U 740 U 890 U 1100 U 880 U
Dimethylphthalate 480 U 370 U 440 U 520 U 430 U
Acenaphthylene 480 U 370 U 440 U 520 U 430 U
2,6-Dinitrotoluene 480 U 370 U 440 U 520 U 430 U
3-Nitroaniline 980 U 740 U 890 U 1100 U 880 U
Acenaphthene 490 U 370 U 440 U 530 U 440 U
2,4-Dinitrophenol 980 UJ 740 UJ 890 UJ 1100 UJ 880 UJ
4-Nitrophenol 980 U 740 U 890 U 1100 U 880 U
Dibenzofuran 480 U 370 U 440 U 520 U 430 U
2,4-Dinitrotoluene 480 U 370 U 440 U 520 U 430 U
Diethylphthalate 480 U 370 U 440 U 520 U 430 U
4-Chlorophenyl-phenylether 480 U 370 U 440 U 520 U 430 U
Fluorene 480 U 370 U 440 U 520 U 430 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  1 of 6



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted 5/26/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/27/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
4-Nitroaniline 980 U 740 U 890 U 1100 U 880 U
4,6-Dinitro-2-methylphenol 980 U 740 U 890 U 1100 U 880 U
N-Nitroso-diphenylamine 480 U 370 U 440 U 520 U 430 U
4-Bromophenyl-phenylether 480 U 370 U 440 U 520 U 430 U
Hexachlorobenzene 480 U 370 U 440 U 520 U 430 U
Pentachlorophenol 980 U 740 U 890 U 1100 U 880 U
Phenanthrene 480 U 370 U 170 J 130 J 150 J
Anthracene 480 U 370 U 440 U 520 U 430 U
Carbazole 480 U 370 U 440 U 520 U 430 U
Di-n-Butylphthalate 480 U 370 U 440 U 520 U 430 U
Fluoranthene 230 J 370 U 220 J 240 J 220 J
Pyrene 320 J 38 J 270 J 400 J 260 J
Butylbenzylphthalate 480 U 370 U 440 U 520 U 430 U
3,3'-Dichlorobenzidine 480 UJ 370 UJ 440 UJ 520 UJ 430 UJ
Benzo(a)anthracene 480 UJ 370 U 140 J 150 J 130 J
Chrysene 480 U 370 U 220 J 280 J 180 J
bis(2-Ethylhexyl)phthalate 520 U 370 U 440 U 520 U 430 U
Di-n-octylphthalate 480 UJ 370 UJ 440 UJ 520 UJ 430 UJ
Benzo(b)fluoranthene 480 U 370 U 110 J 140 J 120 J
Benzo(k)fluoranthene 480 U 370 U 58 J 54 J 430 U
Benzo(a)pyrene 480 U 370 U 99 J 98 J 84 J
Indeno(1,2,3-cd)pyrene 480 U 370 U 440 U 520 U 430 U
Dibenzo(a,h)anthracene 480 U 370 U 440 U 520 U 430 U
Benzo(g,h,i)perylene 480 U 370 U 440 U 520 U 430 U
1,1'-Biphenyl 480 U 370 U 440 U 520 U 430 U
Acetophenone 480 U 370 U 440 U 520 U 430 U
Atrazine 480 UJ 370 U 440 U 520 U 430 U
Benzaldehyde 480 UJ 370 UJ 440 UJ 520 UJ 430 UJ
Caprolactam 480 U 370 U 440 U 520 U 430 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  2 of 6



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Phenol
Bis(2-Chloroethyl)ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
Naphthalene
4-Chloroaniline
Bis(2-Chloroethoxy)methane
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/21/2004 5/22/2004 5/22/2004 5/22/2004
5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004

1 1 1 1 1 1
76.0 87.0 88.0 90.0 91.0 92.0

None None None None None None
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
880 U 770 U 760 U 740 U 730 U 730 U
430 U 380 U 380 U 360 U 360 U 360 U
880 U 770 U 760 U 740 U 730 U 730 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 85 J 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
880 U 770 U 760 U 740 U 730 U 730 U
440 U 380 U 380 U 59 J 56 J 360 U
880 UJ R 760 UJ 740 UJ 730 UJ 730 UJ
880 U 770 U 760 U 740 U 730 U 730 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 UJ 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 49 J 56 J 360 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  3 of 6



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitroso-diphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
1,1'-Biphenyl
Acetophenone
Atrazine
Benzaldehyde
Caprolactam

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/21/2004 5/22/2004 5/22/2004 5/22/2004
5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004

1 1 1 1 1 1
76.0 87.0 88.0 90.0 91.0 92.0

None None None None None None
880 U 770 U 760 U 740 U 730 U 730 U
880 U 770 UJ 760 U 740 U 730 U 730 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
880 U 770 U 760 U 740 U 730 U 730 U
430 U 120 J 380 U 670 560 88 J
430 U 38 J 380 U 170 J 130 J 360 U
430 U 380 U 380 U 91 J 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 250 J 380 U 1000 830 110 J
430 U 370 J 48 J 1200 J 820 J 190 J
430 U 380 U 380 U 360 U 360 U 360 U
430 UJ 380 UJ 380 UJ 360 UJ 360 UJ 360 UJ
430 U 200 J 380 U 670 430 84 J
430 U 340 J 380 U 1100 700 150 J
430 U 380 U 380 U 360 U 360 U 360 U
430 UJ 380 UJ 380 UJ 360 UJ 360 UJ 360 UJ
430 U 200 J 380 U 730 440 65 J
430 U 88 J 380 U 300 J 190 J 360 U
430 U 160 J 380 U 600 370 59 J
430 U 95 J 380 U 320 J 220 J 360 U
430 U 380 U 380 U 120 J 360 U 360 U
430 U 120 J 380 U 400 240 J 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 U 380 U 380 U 360 U 360 U 360 U
430 UJ 380 UJ 380 UJ 360 UJ 360 UJ 360 UJ
430 U 380 U 380 U 360 U 360 U 360 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  4 of 6



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Phenol
Bis(2-Chloroethyl)ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
Naphthalene
4-Chloroaniline
Bis(2-Chloroethoxy)methane
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004 5/22/2004 5/22/2004
5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004

1 1 1 1 1
88.0 87.0 90.0 85.0 86.0

None None None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
760 U 770 U 740 U 790 U 780 U
380 U 380 U 360 U 390 U 380 U
760 U 770 U 740 U 790 U 780 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
760 U 770 U 740 U 790 U 780 U
380 U 380 U 370 U 390 U 390 U
760 UJ 770 UJ 740 UJ 790 UJ 780 UJ
760 U 770 U 740 U 790 U 780 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 UJ 360 U 390 U 380 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  5 of 6



Soil Semivolatile Organic Analysis By 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitroso-diphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
1,1'-Biphenyl
Acetophenone
Atrazine
Benzaldehyde
Caprolactam

CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004 5/22/2004 5/22/2004
5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004

1 1 1 1 1
88.0 87.0 90.0 85.0 86.0

None None None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
760 U 770 U 740 U 790 U 780 U
760 U 770 U 740 U 790 U 780 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
760 U 770 U 740 U 790 U 780 U
380 U 380 UJ 360 U 120 J 150 J
380 U 380 U 360 U 390 U 120 J
380 U 380 U 360 U 390 U 84 J
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 160 J 220 J
380 UJ 380 UJ 360 UJ 200 J 250 J
380 U 380 U 360 UJ 390 UJ 380 U
380 UJ 380 UJ 360 UJ 390 UJ 380 UJ
380 U 380 U 360 UJ 99 J 110 J
380 U 380 U 360 UJ 140 J 180 J
380 U 380 U 360 UJ 390 UJ 380 U
380 UJ 380 UJ 360 UJ 390 UJ 380 UJ
380 U 380 UJ 55 J 68 J 83 J
380 U 380 U 360 U 390 U 380 U
380 U 380 UJ 47 J 54 J 60 J
380 U 380 UJ 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 U 380 U 360 U 390 U 380 U
380 UJ 380 UJ 360 UJ 390 UJ 380 UJ
380 U 380 U 360 U 390 U 380 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  6 of 6



Aqueous Volatile Organic Analysis By 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB01 CCRF-A-TB02 CCRF-A-TB03 CCRF-A-TP10-0406-RB01
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB01 CCRF-A-TB02 CCRF-A-TB03 CCRF-A-TP10-0406-RB01
Date Sampled 5/20/04 5/19/04 5/18/04 5/19/04 5/20/04 5/20/04
Date Extracted
Date Analyzed 5/27/2004 5/27/2004 5/25/2004 5/25/2004 5/27/2004 5/27/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Trip Blank Trip Blank Trip Blank Rinsate Blank
Dichlorodifluoromethane 5 U 5 U 5 U 5 U 5 U 5 U
Chloromethane 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride 5 U 5 U 5 U 5 U 5 U 5 U
Bromomethane 5 U 5 U 5 U 5 U 5 U 5 U
Chloroethane 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorofluoromethane 5 U 5 U 5 U 5 U 5 U 5 U
1,1-Dichloroethene 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 10 J 7 UJ 5 U 5 U 2 J 14 J
Carbon Disulfide 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ
Methylene Chloride 5 U 5 U 5 U 5 U 5 U 5 U
trans-1,2-Dichloroethene 5 U 5 U 5 U 5 U 5 U 5 U
Methyl tert-Butyl Ether 5 U 5 U 5 U 5 U 5 U 5 U
1,1-Dichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 3 J 5 U 5 U 5 U 5 U 5 U
cis-1,2-Dichloroethene 5 U 5 U 5 U 5 U 5 U 5 U
Chloroform 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-Trichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
Carbon Tetrachloride 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
Benzene 5 U 5 U 5 U 5 U 5 U 5 U
Trichloroethene 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U 5 U 5 U
Bromodichloromethane 5 U 5 U 5 U 5 U 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone 5 U 5 U 5 U 5 U 5 U 5 U
Toluene 5 U 5 U 5 U 5 U 5 U 5 U
trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
Tetrachloroethene 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ
Dibromochloromethane 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane 5 U 5 U 5 U 5 U 5 U 5 U
Chlorobenzene 5 U 5 U 5 U 5 U 5 U 5 U
Ethylbenzene 5 U 5 U 5 U 5 U 5 U 5 U
o-Xylene 5 U 5 U 5 U 5 U 5 U 5 U
m&p-Xylene 5 U 5 U 5 U 5 U 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ova.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  1 of 4



Aqueous Volatile Organic Analysis By 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB01 CCRF-A-TB02 CCRF-A-TB03 CCRF-A-TP10-0406-RB01
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TB01 CCRF-A-TB02 CCRF-A-TB03 CCRF-A-TP10-0406-RB01
Date Sampled 5/20/04 5/19/04 5/18/04 5/19/04 5/20/04 5/20/04
Date Extracted
Date Analyzed 5/27/2004 5/27/2004 5/25/2004 5/25/2004 5/27/2004 5/27/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Trip Blank Trip Blank Trip Blank Rinsate Blank
Total Xylenes 5 U 5 U 5 U 5 U 5 U 5 U
Styrene 5 U 5 U 5 U 5 U 5 U 5 U
Bromoform 5 U 5 U 5 U 5 U 5 U 5 U
Isopropylbenzene 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U 5 U 5 U
1,3-Dichlorobenzene 5 U 5 U 5 U 5 U 5 U 5 U
1,4-Dichlorobenzene 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichlorobenzene 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromo-3-chloropropane 5 U 5 U 5 U 5 U 5 U 5 U
1,2,4-Trichlorobenzene 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane 5 U 5 U 5 U 5 U 5 U 5 U
Methyl Acetate 5 U 5 U 5 U 5 U 5 U 5 U
Cyclohexane 5 U 5 U 5 U 5 U 5 U 5 U
Methylcyclohexane 5 U 5 U 5 U 5 U 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ova.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  2 of 4



Aqueous Volatile Organic Analysis By 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m&p-Xylene

CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03 CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03 CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/18/04 5/18/04 5/19/04 5/19/04 5/19/04 5/20/04

5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/27/2004
1 1 1 1 1 1

None None None Field Dup. CCRF-GW-TP04 None None
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 6 U 6 U 7 UJ
5 U 5 U 5 U 5 U 5 U 5 UJ
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 2 J 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 UJ
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ova.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  3 of 4



Aqueous Volatile Organic Analysis By 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Total Xylenes
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Acetate
Cyclohexane
Methylcyclohexane

CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03 CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03 CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/18/04 5/18/04 5/19/04 5/19/04 5/19/04 5/20/04

5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/27/2004
1 1 1 1 1 1

None None None Field Dup. CCRF-GW-TP04 None None
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 11 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ova.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:10 PM;  4 of 4



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted
Date Analyzed 5/25/2004 5/25/2004 5/27/2004 5/25/2004 5/27/2004
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Dichlorodifluoromethane 7 U 6 U 11 UJ 9 U 8 UJ
Chloromethane 7 U 6 U 11 U 9 U 8 U
Vinyl Chloride 7 U 6 U 11 U 9 U 8 U
Bromomethane 7 U 6 U 11 U 9 U 8 U
Chloroethane 7 U 6 U 11 U 9 U 8 U
Trichlorofluoromethane 7 U 6 U 11 U 9 U 8 U
1,1-Dichloroethene 7 U 6 U 11 U 9 U 8 U
Acetone 19 JEB 6 U 11 U 14 EB 35 EB
Carbon Disulfide 7 U 6 U 11 U 9 U 8 U
Methylene Chloride 10 UJ 6 U 11 U 10 U 11 U
trans-1,2-Dichloroethene 7 U 6 U 11 U 9 U 8 U
Methyl tert-Butyl Ether 7 U 6 U 11 U 9 U 8 U
1,1-Dichloroethane 7 U 6 U 11 U 9 U 8 U
2-Butanone 7 U 6 U 11 U 9 U 8 U
cis-1,2-Dichloroethene 7 U 6 U 11 U 9 U 8 U
Chloroform 7 U 6 U 11 U 9 U 8 U
1,1,1-Trichloroethane 7 U 6 U 11 U 9 U 8 U
Carbon Tetrachloride 7 U 6 U 11 U 9 U 8 U
1,2-Dichloroethane 7 U 6 U 11 U 9 U 8 U
Benzene 7 U 6 U 11 U 9 U 8 U
Trichloroethene 7 U 6 U 11 U 9 U 8 U
1,2-Dichloropropane 7 U 6 U 11 U 9 U 8 U
Bromodichloromethane 7 U 6 U 11 U 9 U 8 U
cis-1,3-Dichloropropene 7 U 6 U 11 U 9 U 8 U
4-Methyl-2-Pentanone 7 U 6 U 11 U 9 U 8 U
Toluene 7 U 6 U 11 U 9 U 8 U
trans-1,3-Dichloropropene 7 U 6 U 11 U 9 U 8 U
1,1,2-Trichloroethane 7 U 6 U 11 U 9 U 8 U
Tetrachloroethene 7 U 6 U 21 9 U 8 U
2-Hexanone 7 U 6 U 11 U 9 U 8 U
Dibromochloromethane 7 U 6 U 11 U 9 U 8 U
1,2-Dibromoethane 7 U 6 U 11 U 9 U 8 U
Chlorobenzene 7 U 6 U 11 U 9 U 8 U
Ethylbenzene 7 U 6 U 11 U 9 U 8 U
o-Xylene 7 U 6 U 11 U 9 U 8 U
m&p-Xylene 7 U 6 U 11 U 9 U 8 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  1 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04
Date Extracted
Date Analyzed 5/25/2004 5/25/2004 5/27/2004 5/25/2004 5/27/2004
Dilution Factor 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None
Total Xylenes 7 U 6 U 11 U 9 U 8 U
Styrene 7 U 6 U 11 U 9 U 8 U
Bromoform 7 U 6 U 11 U 9 U 8 U
Isopropylbenzene 7 U 6 U 11 U 9 U 8 U
1,1,2,2-Tetrachloroethane 7 U 6 U 11 U 9 U 8 U
1,3-Dichlorobenzene 7 U 6 U 11 U 9 U 8 U
1,4-Dichlorobenzene 7 U 6 U 11 U 9 U 8 U
1,2-Dichlorobenzene 7 U 6 U 11 U 9 U 8 U
1,2-Dibromo-3-chloropropane 7 U 6 U 11 U 9 U 8 U
1,2,4-Trichlorobenzene 7 U 6 U 11 U 9 U 8 U
1,1,2-Trichloro-1,2,2-trifluoroethane 7 U 6 U 11 UJ 9 U 8 UJ
Methyl Acetate 7 U 6 U 11 U 9 U 8 U
Cyclohexane 7 U 6 U 11 U 9 U 8 U
Methylcyclohexane 7 U 6 U 11 U 9 U 8 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  2 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m&p-Xylene

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04

5/28/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
1 1 1 1 1

76.0 87.0 88.0 90.0 91.0
None None None None None

6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U

28 JEB 1600 *JEB 12 EB 6 JEB 14 JEB
6 U 5 U 4 U 4 U 4 U
8 UJ 17 UJ 8 U 4 UJ 5 UJ
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 UJ 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 UJ 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 UJ 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  3 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Total Xylenes
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Acetate
Cyclohexane
Methylcyclohexane

CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608
CCRF-S-TP05-0010 CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608

5/19/04 5/19/04 5/19/04 5/20/04 5/20/04

5/28/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
1 1 1 1 1

76.0 87.0 88.0 90.0 91.0
None None None None None

6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U
6 U 5 U 4 U 4 U 4 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  4 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m&p-Xylene

CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406
CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04

5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
1 1 1 1 1

92.0 88.0 87.0 90.0 85.0
None None None None Field Dup. CCRF-S-TP10-0406

4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
7 JEB 6 JEB 16 EB 8 JEB 2900 *JEB
4 U 5 U 4 U 4 U 5 U
5 UJ 9 UJ 6 U 4 UJ 8 UJ
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 1 J 4 U 0.9 J 1 J
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  5 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Total Xylenes
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Acetate
Cyclohexane
Methylcyclohexane

CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406
CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112 CCRF-S-TP10-0204 CCRF-S-TP10-0406

5/20/04 5/20/04 5/20/04 5/20/04 5/20/04

5/25/2004 5/25/2004 5/25/2004 5/25/2004 5/25/2004
1 1 1 1 1

92.0 88.0 87.0 90.0 85.0
None None None None Field Dup. CCRF-S-TP10-0406

4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U
4 U 5 U 4 U 4 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  6 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m&p-Xylene

CCRF-S-TP-DP02
CCRF-S-TP-DP02

5/20/04

5/25/2004
1

86.0
Field Dup. CCRF-S-TP10-0406

5 U
5 U
5 U
5 U
5 U
5 U
5 U
8 JEB
5 U
8 UJ
5 U
5 U
5 U
5 U
5 U
1 J
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  7 of 8



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Total Xylenes
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Acetate
Cyclohexane
Methylcyclohexane

CCRF-S-TP-DP02
CCRF-S-TP-DP02

5/20/04

5/25/2004
1

86.0
Field Dup. CCRF-S-TP10-0406

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0442ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  8 of 8



Aqueous PCB Analysis By 8082 (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/25/2004 5/20/2004 5/25/2004 5/20/2004 5/20/2004 5/20/2004
Date Analyzed 5/25/2004 5/24/2004 5/25/2004 5/24/2004 5/24/2004 5/24/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
Aroclor-1016 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1221 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1232 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1242 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1248 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1254 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Aroclor-1260 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U

n:\dept\staff\dvtable\n...july1_2001\c0442pcba.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  1 of 2



Aqueous PCB Analysis By 8082 (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/20/2004 5/20/2004 5/25/2004
5/24/2004 5/24/2004 5/25/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U

n:\dept\staff\dvtable\n...july1_2001\c0442pcba.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:11 PM;  2 of 2



Soil PCB Analysis By 8082 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04 5/19/04
Date Extracted 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/26/2004 5/25/2004 5/25/2004 5/25/2004 5/26/2004 5/26/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None None
Aroclor-1016 48 U 37 U 44 J 52 U 43 U 43 U
Aroclor-1221 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1232 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1242 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1248 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1254 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1260 48 U 37 U 210 J 52 U 91 43 U

n:\dept\staff\dvtable\n...july1_2001\c0442pcbs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  1 of 3



Soil PCB Analysis By 8082 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112
CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112

5/19/04 5/19/04 5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004

1 1 1 1 1 1 1
87.0 88.0 90.0 91.0 92.0 88.0 87.0

None None None None None None None
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U

160 37 U 520 300 36 U 38 U 38 U

n:\dept\staff\dvtable\n...july1_2001\c0442pcbs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  2 of 3



Soil PCB Analysis By 8082 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004
5/26/2004 5/26/2004 5/26/2004

1 1 1
90.0 85.0 86.0

None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U

n:\dept\staff\dvtable\n...july1_2001\c0442pcbs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  3 of 3



Aqueous Pesticide Analysis By 8081A (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/25/2004 5/20/2004 5/25/2004 5/20/2004 5/20/2004 5/20/2004
Date Analyzed 5/25/2004 5/24/2004 5/25/2004 5/24/2004 5/24/2004 5/24/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
alpha-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
delta-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Aldrin 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor Epoxide 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Endosulfan I 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endrin 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan II 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDD 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan Sulfate 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDT 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Methoxychlor 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Endrin Ketone 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endrin Aldehyde 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
alpha-Chlordane 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-Chlordane 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Toxaphene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

n:\dept\staff\dvtable\n...uly1_2001\c0442pesta.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  1 of 2



Aqueous Pesticide Analysis By 8081A (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/20/2004 5/20/2004 5/25/2004
5/24/2004 5/24/2004 5/25/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.50 U 0.50 U 0.50 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U

0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U

5.0 U 5.0 U 5.0 U

n:\dept\staff\dvtable\n...uly1_2001\c0442pesta.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  2 of 2



Aqueous Pesticide/PCB Analysis By 8082 (ug/l)
Site: Tank Farm 5 - Tank 53
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Station Location CCRF-A-DIUF CCRF-A-DP01 CCRF-A-TP10-0406-RB01 CCRF-GW-TP01 CCRF-GW-TP02 CCRF-GW-TP03
Date Sampled 5/20/04 5/19/04 5/20/04 5/18/04 5/18/04 5/19/04
Date Extracted 5/25/2004 5/20/2004 5/25/2004 5/20/2004 5/20/2004 5/20/2004
Date Analyzed 5/25/2004 5/24/2004 5/25/2004 5/24/2004 5/24/2004 5/24/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids
QC Identifier Source Blank Field Dup. CCRF-GW-TP04 Rinsate Blank None None None
alpha-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
delta-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-BHC 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Aldrin 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor Epoxide 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Endosulfan I 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endrin 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan II 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDD 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan Sulfate 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDT 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Methoxychlor 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Endrin Ketone 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Endrin Aldehyde 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
alpha-Chlordane 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-Chlordane 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Toxaphene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Aroclor-1016 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1221 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1232 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1242 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1248 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1254 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

n:\dept\staff\dvtable\n...ly1_2001\c0442pestpa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  1 of 2



Aqueous Pesticide/PCB Analysis By 8082 (ug/l)
Site: Tank Farm 5 - Tank 53
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08
CCRF-GW-TP04 CCRF-GW-TP05 CCRF-GW-TP08

5/19/04 5/19/04 5/20/04
5/20/2004 5/20/2004 5/25/2004
5/24/2004 5/24/2004 5/25/2004

1 1 1

Field Dup. CCRF-GW-TP04 None None
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U
0.50 U 0.50 U 0.50 U
0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U

0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U

5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U

n:\dept\staff\dvtable\n...ly1_2001\c0442pestpa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:12 PM;  2 of 2



Soil Pesticide/PCB Analysis By 8082 (ug/kg)
Site: Tank Farm 5 - Tank 53
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04 5/19/04
Date Extracted 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/26/2004 5/25/2004 5/25/2004 5/25/2004 5/26/2004 5/26/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None None
alpha-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
beta-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
delta-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
gamma-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Heptachlor 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Aldrin 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Heptachlor Epoxide 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Endosulfan I 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Dieldrin 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDE 6.0 3.7 U 20 7.1 4.3 U 4.3 U
Endrin 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endosulfan II 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDD 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endosulfan Sulfate 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDT 4.8 U 3.7 U 10 P 5.2 U 6.8 P 4.3 U
Methoxychlor 25 U 19 22 U 98 22 U 22 U
Endrin Ketone 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endrin Aldehyde 4.8 U 3.7 U 7.3 5.2 U 4.3 U 4.3 U
alpha-Chlordane 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
gamma-Chlordane 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Toxaphene 250 U 190 U 220 U 270 U 220 U 220 U
Aroclor-1016 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1221 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1232 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1242 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1248 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1254 48 U 37 U 44 U 52 U 43 U 43 U
Aroclor-1260 48 U 37 U 210 P 52 U 91 43 U

n:\dept\staff\dvtable\n...ly1_2001\c0442pestps.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  1 of 3



Soil Pesticide/PCB Analysis By 8082 (ug/kg)
Site: Tank Farm 5 - Tank 53
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112
CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112

5/19/04 5/19/04 5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004

1 1 1 1 1 1 1
87.0 88.0 90.0 91.0 92.0 88.0 87.0

None None None None None None None
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
41 3.7 U 11 P 8.3 P 14 3.8 U 3.8 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
18 3.7 U 3.7 U 4.2 3.6 U 3.8 U 3.8 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
42 3.7 U 4.2 P 6.9 P 37 7.4 3.8 U
19 U 19 U 19 U 19 U 18 U 19 U 19 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
3.8 U 3.7 U 18 8.2 3.6 U 3.8 U 3.8 U
4.5 1.9 U 1.9 U 2.8 P 2.3 P 1.9 U 1.9 U
4.5 1.9 U 5.7 P 1.9 P 2.2 1.9 U 1.9 U
190 U 190 U 190 U 190 U 180 U 190 U 190 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U
38 U 37 U 37 U 36 U 36 U 38 U 38 U

160 P 37 U 520 P 300 P 36 U 38 U 38 U

n:\dept\staff\dvtable\n...ly1_2001\c0442pestps.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  2 of 3



Soil Pesticide/PCB Analysis By 8082 (ug/kg)
Site: Tank Farm 5 - Tank 53
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004
5/26/2004 5/26/2004 5/26/2004

1 1 1
90.0 85.0 86.0

None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
5.6 14 3.8 U
19 U 20 U 20 U

3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
190 U 200 U 200 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U
37 U 39 U 38 U

n:\dept\staff\dvtable\n...ly1_2001\c0442pestps.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  3 of 3



Soil Pesticide Analysis By 8081A (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Station Location CCRF-S-DP01 CCRF-S-TP01-0008 CCRF-S-TP02-0001 CCRF-S-TP03-0010 CCRF-S-TP04-0010 CCRF-S-TP05-0010
Date Sampled 5/19/04 5/18/04 5/18/04 5/19/04 5/19/04 5/19/04
Date Extracted 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004 5/21/2004
Date Analyzed 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 68.0 90.0 75.0 63.0 76.0 76.0
QC Identifier Field Dup. CCRF-S-TP03-0010 None None Field Dup. CCRF-S-TP03-0010 None None
alpha-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
beta-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
delta-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
gamma-BHC 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Heptachlor 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Aldrin 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Heptachlor Epoxide 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Endosulfan I 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Dieldrin 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDE 6.0 3.7 U 20 7.1 4.3 U 4.3 U
Endrin 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endosulfan II 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDD 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endosulfan Sulfate 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
4,4'-DDT 4.8 U 3.7 U 10 5.2 U 6.8 4.3 U
Methoxychlor 25 UJ 19 22 U 98 J 22 U 22 U
Endrin Ketone 4.8 U 3.7 U 4.4 U 5.2 U 4.3 U 4.3 U
Endrin Aldehyde 4.8 U 3.7 U 7.3 5.2 U 4.3 U 4.3 U
alpha-Chlordane 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
gamma-Chlordane 2.5 U 1.9 U 2.2 U 2.7 U 2.2 U 2.2 U
Toxaphene 250 U 190 U 220 U 270 U 220 U 220 U

n:\dept\staff\dvtable\n...uly1_2001\c0442pests.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  1 of 3



Soil Pesticide Analysis By 8081A (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene

CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112
CCRF-S-TP06-0204 CCRF-S-TP06-0608 CCRF-S-TP07-0204 CCRF-S-TP07-0608 CCRF-S-TP08-0204 CCRF-S-TP09-0204 CCRF-S-TP09-1112

5/19/04 5/19/04 5/20/04 5/20/04 5/20/04 5/20/04 5/20/04
5/21/2004 5/21/2004 5/22/2004 5/22/2004 5/22/2004 5/22/2004 5/22/2004
5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004 5/26/2004

1 1 1 1 1 1 1
87.0 88.0 90.0 91.0 92.0 88.0 87.0

None None None None None None None
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
1.9 U 1.9 U 1.9 U 1.9 U 1.8 U 1.9 U 1.9 U
3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
41 3.7 U 11 8.3 14 3.8 U 3.8 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
18 3.7 U 3.7 U 4.2 3.6 U 3.8 U 3.8 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
42 3.7 U 4.2 6.9 37 7.4 3.8 U
19 U 19 U 19 U 19 U 18 U 19 U 19 U

3.8 U 3.7 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U
3.8 U 3.7 U 18 8.2 3.6 U 3.8 U 3.8 U
4.5 1.9 U 1.9 U 2.8 2.3 1.9 U 1.9 U
4.5 1.9 U 5.7 1.9 2.2 1.9 U 1.9 U
190 U 190 U 190 U 190 U 180 U 190 U 190 U

n:\dept\staff\dvtable\n...uly1_2001\c0442pests.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  2 of 3



Soil Pesticide Analysis By 8081A (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0442

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene

CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02
CCRF-S-TP10-0204 CCRF-S-TP10-0406 CCRF-S-TP-DP02

5/20/04 5/20/04 5/20/04
5/22/2004 5/22/2004 5/22/2004
5/27/2004 5/27/2004 5/26/2004

1 1 1
90.0 85.0 86.0

None Field Dup. CCRF-S-TP10-0406 Field Dup. CCRF-S-TP10-0406
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
5.6 14 J 3.8 UJ
19 U 20 U 20 U

3.7 U 3.9 U 3.8 U
3.7 U 3.9 U 3.8 U
1.9 U 2.0 U 2.0 U
1.9 U 2.0 U 2.0 U
190 U 200 U 200 U

n:\dept\staff\dvtable\n...uly1_2001\c0442pests.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:13 PM;  3 of 3



 
 
 
 
C-NAVY-09-04-1748W 
 
Date: September 15, 2004        c: File N5152-D-4.10 
 
To: Steve Parker 
 
From: Dan Wielandt 
 
Subject: Tier II Data Validation Organic/Inorganic Data 
  Mitkem Corporation Project Number C0811 
  CCRF CTO-842, Coddington Cove Rubble Fill Area Site, Newport, Rhode Island 
   
 
  VOC/SVOC/Pesticide/PCB/GRO/DRO/Metals: 
   7/Soils/ CCRF-S-SS01-0001, CCRF-S-SS02-0001, CCRF-S-DUP01-0001, 
     CCRF-S-SS03-0001, CCRF-S-SS04-0001, CCRF-S-SS05-0001, 

CCRF-S-SS06-0001 
     (Field Duplicate Pair: CCRF-S-SS02-0001/CCRF-S-DUP01-0001) 
   
   1/Rinsate Blank/ CCRF-A-SS03-0001-RB01 
   
  VOC/GRO: 
   1/Trip Blank/  CCRF-A-TB03 
 
A Tier II data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the volatile (VOC), 
semivolatile (SVOC), pesticide, polychlorinated biphenyl compounds (PCB), gasoline range organics 
(GRO), diesel range organics (DRO), and metals data from the soil samples collected at the 
Coddington Cove Rubble Fill Area on July 28, 2004.  The VOC and SVOC analyses were performed 
according to USEPA SW-846 Methods 8260B and 8270C, respectively. The pesticide and PCB 
analyses were performed according to USEPA SW-846 Methods 8081 and 8082, respectively. The 
GRO and DRO analyses were performed according to Modified USEPA SW-846 Method 8015B.  The 
metals analysis was performed according to SW-846 Methods 6010B/7470A. The volatile, semivolatile, 
GRO, and DRO data validation was performed in accordance with the Region I EPA-NE Data 
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996.  The 
pesticide and PCB data validation was performed according to the Region I, EPA Laboratory Data 
Validation Functional Guidelines for Evaluating Organic Analyses, November 1988.  The metals data 
validation was performed using the Region I, EPA-NE Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses, modified February 1989. 
 
ORGANIC DATA 
 
The data were evaluated based on the following parameters: 
 
 • Overall Evaluation of Data and Potential Usability Issues 
 • Data Completeness (CSF Audit - Tier I) 
 • Preservation and Technical Holding Times 
* • GC/MS Instrument Performance Check (Tuning) 
 • Initial and Continuing Calibrations 
 • Blanks 

 

TETRA TECH NUS, INC 
55 Jonspin Road ● Wilmington, MA 01887-1020 
Tel 978.658.7899 ● Fax 978.658.7870 ● www.tetratech.com 
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 •  Surrogate Compounds 
 •  Internal Standards 
 •  Matrix Spike/Matrix Spike Duplicate  
 •  Laboratory Control Sample/Laboratory Control Sample Duplicate 
 •  Field Duplicates 
* •  Target Compound Identification 
* •  Compound Quantitation and Reported Quantitation Limits 
* •  Tentatively Identified Compounds 
* •  System Performance 
  
 NA – Parameter not included in a Tier II level data validation. 
 

*  All criteria were met for this parameter. 
 
Data Completeness 
 
The laboratory was contacted on September 9, 2004 to request the following items:  The missing VOC 
acetone spectrum for volatiles sample RB01, to correct the VOC Form III for the volatiles which had 
results for the MSD listed twice, to clarify the compound list for the SVOC initial calibration Form VI, to 
correct the QC summary form for the GRO fraction which did not subtract out the surrogate 
concentration before calculating the percent recovery of the MS/MSD, to resubmit the Form I for the 
data summary package for SVOC sample SS02-0001.  The laboratory adequately addressed these 
issues on September 14, 2004. 
 
Preservation and Technical Holding Times 
 
The soil SVOC, which all had surrogate recoveries below the QC limits, were re-extracted beyond the 
analytical holding time and submitted as an addendum to the data package.  Professional judgment 
was used to report the original analyses.  
 
Initial and Continuing Calibrations 
 
Volatiles 
 
The following table summarizes the volatile compounds that failed to meet the initial calibration (IC) 
criterion of %RSD < 30 and the continuing calibration (CC) criterion of %D < 25: 
 

 Action Affected 

Samples 

Compound (+) NDs  

Acetone J UJ All Samples 

 
Semivolatiles 
 
The following table summarizes the semivolatile compounds that failed to meet the initial calibration  
(IC) criterion of %RSD < 30 and the continuing calibration (CC) criterion of %D < 25:   
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 Action Affected 

Samples 

Compound (+) NDs  

Benzaldehyde J UJ All Samples 

Hexachlorocyclopentadiene  UJ 

4-Nitroaniline  UJ 

Atrazine  UJ 

RB01 

3,3’-Dichlorobenzidine  UJ SS03-0001, SS04-0001, SS06-0001 

 
Blanks 
 
Volatiles 
 
The following table summarizes the level of blank contamination detected in the field and laboratory 
blanks associated with these samples 
  

Compound 
Type of 
Blank 

Maximum 
Concentration 

 

Action 
Level 

 

Affected Samples 
 

Acetone Rinsate 30 ug/L -- All soil samples 

 
The positive acetone results in the soil samples are qualified (EB) to indicate that the acetone results 
may be due to field contamination based on the rinsate blank.  These positive acetone results may be 
false positive or biased high. 
 
Semivolatiles 
 
The following table summarizes the level of blank contamination detected in the field and laboratory 
blanks associated with these samples.  
 

Compound 
Type of 
Blank 

Maximum 
Concentration 

 

Action 
Level 

 

Affected Samples 
 

Di-n-butylphthalate Method 48 ug/Kg 480 ug/Kg All soil samples except SS03-001 

bis(2-
Ethylhexyl)phthalate 

Method 57 ug/Kg 570 ug/Kg 
DUP01, SS01-0001, SS02-0001, 
SS05-0001, SS06-0001 

Benzaldehyde Rinsate 2 ug/L -- 
SS01-0001, SS04-0001, SS05-
0001, SS06-0001 

 
Blank actions were applied to the selected soil samples due to di-n-butylphthalate and bis(2-
ethylhexyl)phthalate method blank contamination, and due to benzaldehyde rinsate blank 
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contamination.  Since di-n-butylphthalate and bis(2-ethylhexyl)phthalate are common laboratory 
contaminants, the 10x rule applies for action limits. The positive benzaldehyde results in the soil 
samples are qualified (EB) to indicate that the benzaldehyde results may be due to field contamination 
based on the rinsate blank. The data may be biased high or false positive. 
 
The following actions apply for blank contamination: 
 
•  Accept values > Action Level. 
•  Report as (U) values > CRQL and < Action Level.  
•  Report CRQL (U) values < CRQL and < Action Level.  
 
Surrogate Recovery 
 
Volatiles 
 
The percent recoveries for 1,2-dichloroethane-d4 and dibromofluoromehtane were above the quality 
control limits (50 - 126) and (52 – 130) respectively for sample SS04-0001.  The positive results are 
estimated (J).  The results may be biased high. 
 
Semivolatiles 
 
The percent recoveries for all of the surrogates were below the quality control limits for soil samples  
DUP01 and SS02-0001.  The percent recoveries for three of the six surrogates were below the quality 
control limits for soil sample SS04-0001.  The positive and non-detected results in these samples are 
estimated (J, UJ).  The results may be biased low or false negative. 
 
GRO 
 
The percent recoveries for bromofluorobenzene were below the quality control limits for all soil 
samples. Sample reanalysis also has similar low surrogate recoveries.  The positive and non-detected 
results in the soil samples are estimated (J, UJ).  The results may be biased low or false negative. 
 
Internal Standards 
 
Volatiles 
 
The following table summarizes the internal standard areas outside the quality control limits. 
 

IS 
Area 

Acceptable Range Action Affected 
Sample 

Internal Standard 

  (+) NDs  
1,4-Dichlorobenzene-

d5 
129287 163864 – 655456  UJ SS01-0001 

Chlorobenzene-d5 267111 311836 – 1247344  UJ 

1,4-Dichlorobenzene-
d5 

68691 163864 – 655456  UJ 
SS02-0001 

Chlorobenzene-d5 286655 311836 – 1247344  UJ SS03-0001 



Memo to Steve Parker 
September 15, 2004 
Page 5 
 

IS 
Area 

Acceptable Range Action Affected 
Sample 

Internal Standard 

  (+) NDs  
1,4-Dichlorobenzene-

d5 
88839 163864 – 655456  UJ 

Chlorobenzene-d5 151839 311836 – 1247344 J UJ 

1,4-Dichlorobenzene-
d5 

27663 163864 – 655456  UJ 
SS04 -0001 

Fluorobenzene 355491 47823 – 1895290 J UJ SS04 -0001 

1,4-Dichlorobenzene-
d5 

130508 145880 – 583518  UJ DUP01 

1,4-Dichlorobenzene-
d5 

144592 145880 – 583518  UJ SS05-0001 

Chlorobenzene-d5 268973 269659 - 1078634  UJ 

1,4-Dichlorobenzene-
d5 

82367 145880 – 583518 J UJ 
SS06-0001 

 
The compounds associated with internal standards outside quality control limits are estimated (J, UJ) in 
the affected soil samples.  The bias is undetermined. 
 
Matrix Spike/Matrix Spike Duplicate 
 
Volatiles 
 
The following tables summarize the volatile matrix spiking recoveries that did not meet QC limits in the 
matrix spike and matrix spike duplicate analysis: 
 

SS04-0001 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

RPD QC 
Limits 

(+) ND 

Acetone 536  0 – 154 161 40 J  

Isopropylbenzene 69 56 80 -135    UJ 

1,2,4-
Trichlorobenzene 

37 31 49 – 126    UJ 

1,2,3-
Trichlorobenzene 

40 32 44 – 131    UJ 

Cyclohexane 64 54 70 – 130    UJ 

Methylcyclohexane 37 25 70 – 130    UJ 

 
Semivolatiles 
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The majority of matrix spike recoveries were below the QC limits in the matrix spike and matrix spike 
duplicate analysis of sample SS04-0001.  Professional judgment was used to estimate (J, UJ) all 
positive and non-detected results.  The results may be biased low or false negative. 
 
The non-detected result for hexachlorocyclopentadiene in sample SS04-0001 is rejected (R) due to 0% 
matrix spike recovery.  The result may be false negative. 
 
 
 
 
Pesticides 
 
The following tables summarize the pesticide matrix spiking recoveries that did not meet QC limits in 
the matrix spike and matrix spike duplicate analysis: 
 

SS04-0001 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

RPD QC 
Limits 

(+) ND 

Aldrin -41 -38 52 – 129   J  

Dieldrin 46 46 55 – 130    UJ 

4,4’-DDD    49 40  J 

4,4’-DDT 42 38 54 – 143    J 

Endrin aldehyde 30 24 40 – 132    UJ 

alpha-Chlordane 57 52 58 – 123    UJ 

gamma-Chlordane  53 55 – 126    UJ 

 
PCBs 
 
The following tables summarize the PCB matrix spiking recoveries that did not meet QC limits in the 
matrix spike and matrix spike duplicate analysis: 
 

SS04-0001 

Action Compound MS 
%REC 

MSD 
%REC 

QC 
Limits 

(+) ND 

Aroclor- 1016  52 62 – 155  UJ 

Aroclor- 1260  52 56 - 173  UJ 

 
Laboratory Control Sample 
 
Semivolatiles 
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The following table summarizes the semivolatile spiking recoveries that did not meet QC limits in the 
laboratory control sample: 
 

Compound 
LCS % 

Recover
y 

QC Limits 

Hexachlorocyclopentadiene 22 34 - 103 

 
The non-detected results for hexachlorocyclopentadiene in sample RB01 is estimated (UJ) due to low 
spike recovery.  The results may be false negative. 
 
DRO 
 
The following table summarizes the DRO spiking recoveries that did not meet QC limits in the 
laboratory control sample: 
 

Compound 
LCS % 

Recovery 
LCS % 

Recovery 
QC Limits 

DRO 71.7 71 72.5 - 108 

 
The non-detected results for DRO in sample RB01 is estimated (UJ) due to low spike recovery.  The 
results may be false negative. 
 
Field Duplicates 
 
Volatiles 
 
The positive acetone results in the field duplicate pair SS02-001/DUP01 are estimated (J) due to poor 
field duplicate precision.  The bias is undetermined. 
 
System Performance 
 
The volatile presented matrix interferences as indicated by low  internal standard areas, high surrogate 
recoveries, and low matrix spike recoveries.  Matrix interferences were also detected in the SVOC, 
pesticide, and GRO fractions.  PCBs had low matrix spike recoveries. 
 
METALS DATA 
 
The metals data were evaluated based on the following parameters: 
 
* •  Data Completeness 
* •  Holding Times 
* •  Calibration Verification 
 •  Field and Laboratory Blank Analyses 
 •  ICP Interference Check Sample Results 
 •  Matrix Spike Recoveries 
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* •  Laboratory Control Sample Results 
* •  Laboratory Duplicate Results 
* •  Field Duplicate Precision 
 •  ICP Serial Dilution Results 
* •  Detection Limits 
NA •  Sample Quantitation 
 
 NA – Parameter not evaluated for Tier II level data validation. 
 
 * -  All quality control criteria were met for this parameter. 
 
 
 
Field and Laboratory Blank Analyses 
 
The field and laboratory blank analyses were used to calculate the maximum concentrations and 
action levels of the following contaminants affecting the soil samples: 
 

Analyte Maximum Concentration 
(µg/L) 

Action Level 
(mg/kg) 

Antimony 5.3 1.3 
Sodium 116 29.0 
Thallium 7.6 1.9 

 
The positive results below the action level for antimony, sodium, and thallium were changed to non-
detected values in the soil samples due to laboratory blank contamination. 
 
The action levels in the table above are based on an assumption of 100 percent solids, 50 ml of final 
volume, and 1 gram of sample analyzed.  The action level for each soil sample is different, based on 
the actual percent solids and amount of soil sample analyzed.  
 
The laboratory blank analyses were used to calculate the maximum concentrations and action levels of 
the following contaminants affecting the rinsate blank sample: 
 

Analyte Maximum Concentration 
(µg/L) 

Action Level 
(µg/L) 

Aluminum -29.7 149 
Barium 12.4 62.0 

Beryllium 0.9 4.5 
Copper 12.4 62.0 

Iron 31.2 156 
Manganese 6.0 30 

Nickel 2.5 12.5 
Potassium 478 23.9 

Sodium 134 670 
Thallium 7.6 38.0 

Zinc 8.0 40.0 
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The positive results below the action level for barium, beryllium, copper, iron, manganese, nickel, 
potassium, sodium, thallium, and zinc were changed to non-detected values in the field blank samples 
due to laboratory blank contamination.  In addition, the non-detected aluminum result is estimated (UJ) 
in the rinsate blank sample due to negative instrument drift as evidenced by the negative laboratory 
blank results.  The result may be biased low. 
 
ICP Interference Check Sample Results 
 
The following results were qualified in the affected samples due to ICP interference attributed to the 
high concentration of iron in all soil samples: 
 
 

Analyte 
 

Action Affected samples 

Arsenic J+ All soil samples 
Barium J+ All soil samples 

Beryllium J+ All soil samples 
Cadmium J+ All soil samples 
Chromium J+ All soil samples except SS03-0001 

Cobalt J+ All soil samples 
Copper J+ All soil samples  

        Lead J+ All soil samples except SS01-0001 
Nickel J+ All soil samples 

Potassium J+ All soil samples 
Selenium J+* All soil samples 

Silver UJ – ND* All soil samples 
R+ DUP01, SS02-0001, SS03-0001, SS05-0001 Sodium 
J+ SS01-0001, SS04-0001, SS06-0001 

Thallium R+ SS04-0001 
 J+ All soil samples except SS04-0001 

  Zinc J+ SS05-0001, SS06-0001 
* Results are biased low.  No * indicates results biased high. 
 
The positive selenium results are estimated (J), and the non-detected silver results are estimated (UJ) 
in all soil samples due to negative ICP interference attributed to iron.  The results may be biased low 
or false negative. 
 
The positive results for arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, 
potassium, sodium, thallium, and zinc are estimated (J) due to positive ICP interference attributed to 
iron in the affected samples.  The results may be biased high.  The positive results for sodium and 
thallium are rejected (R) in the affected samples because the results may be entirely due to positive 
iron ICP interference. The results may be false positive. 
 
Matrix Spike Recoveries 
 
The result of the matrix spike analysis of soil sample SS04-0001 was below the 30 percent recovery 
criterion for antimony.  The non-detected antimony result in soil sample SS05-0001 is rejected (R).  
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The result may be false negative. The positive antimony results in the remaining soil samples are 
estimated (J).The results may be biased low.  
 
ICP Serial Dilution Results 
 
The ICP serial dilution percent difference (%D) for arsenic, barium, cobalt, lead, magnesium, 
manganese, nickel, vanadium, and zinc were above the 15 percent QC criterion for analyte 
concentrations greater than 50x IDL before dilution.  The positive results for these analytes are 
estimated (J) in the soil samples. Since the initial sample result for arsenic was greater than the 
diluted sample result, the arsenic data may be biased high.  The initial sample results for barium, 
cobalt, lead, magnesium, manganese, nickel, vanadium, and zinc were less than the diluted sample 
results.  Therefore, these results may be biased low. 
 
Overall Assessment of the Metals Data 
 
The metals data are acceptable for use as qualified. Positive sample results changed to non-detected 
values due to blank contamination are treated as positive results for qualification purposes.  The 
estimation of these non-detected values is reported in the data summary table as (UJ). 
 
Blank actions were taken for antimony and thallium in affected soil samples due to laboratory blank 
contamination.  Blank actions were also taken in the rinsate blank sample for barium, beryllium, 
copper, iron, manganese, nickel, potassium, sodium, thallium, and zinc due to laboratory blank 
contamination.  The non-detected aluminum result is estimated (UJ) in the rinsate blank sample due to 
negative instrument drift as evidenced by the negative laboratory blank results.  The result may be 
biased low. 
 
The positive selenium results are estimated (J), and the non-detected silver results are estimated (UJ) 
in all soil samples due to negative ICP interference attributed to iron.  The results may be biased low 
or false negative.  The positive results for arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, nickel, potassium, sodium, thallium, and zinc are estimated (J) due to positive ICP 
interference attributed to iron in the affected samples.  The results may be biased high.  The positive 
results for sodium and thallium are rejected (R) in the affected samples because the results may be 
entirely due to positive iron ICP interference. The results may be false positive. 
 
The non-detected antimony result in soil sample SS05-0001 is rejected (R) due to a very low matrix 
spike recovery.  The result may be false negative. The positive antimony results in the remaining soil 
samples are estimated (J) due to the low recovery. The results may be biased low. 
 
The positive arsenic results are estimated (J) in the soil samples due to a sample matrix enhancing 
effect detected in the ICP serial dilution analysis.  The results may be biased high.  The positive 
barium, cobalt, lead, magnesium, manganese, nickel, vanadium, and zinc results are estimated (J) in 
the soil samples due to a sample matrix suppressing effect detected in the ICP serial dilution analysis. 
 These results may be biased low. 
 
Sample results less than 2x MDL are estimated (J) in the rinsate blank sample due to uncertainty in 
values near the method detection limit. 
 
 
Tables:   Table III: TIC Summary Table 
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   Data Summary Tables 
 
Enclosures:  Data Validation Worksheets 
 



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)       TABLE III - TENTATIVELY IDENTIFIED COMPOUND SUMMARY
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811_TIC

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04- CCRF-S-SS05-
.BETA.-SITOSTEROL_TOTAL 1910 NJ_2 900 NJ_1
.GAMMA.-SITOSTEROL 2600 NJ 720 NJ
10,18-BISNORABIETA-5,7,9(10),11,13-PENTA 430 NJ
11H-BENZO[A]FLUOREN-11-ONE_TOTAL 1090 NJ_2
11H-BENZO[B]FLUORENE 570 NJ
11-TRICOSENE
13-DOCOSENAMIDE, (Z)- 530 NJ 620 NJ 500 NJ 330 NJ
2-HEPTACOSANONE 660 NJ
4H-CYCLOPENTA[DEF]PHENANTHRENE 320 NJ
9,10-ANTHRACENEDIONE 210 NJ 380 NJ
9,12-OCTADECADIENOIC ACID (Z,Z)- 290 NJ
9-OCTADECENOIC ACID, (E)- 380 NJ
BENZO[E]PYRENE 940 NJ 1200 NJ
CYCLOPENTA(DEF)PHENANTHRENONE 370 NJ
ETHANOL, 2-(OCTADECYLOXY)- 300 NJ
HEXADECANE, 1-IODO- 220 NJ
HEXADECANOIC ACID, BUTYL ESTER 690 NJ 670 NJ 550 NJ 380 NJ
NAPHTHALENE, 1,2-DIHYDRO-4-PHENYL- 200 NJ
N-HEXADECANOIC ACID 520 NJ 880 NJ 460 NJ 480 NJ 560 NJ 300 NJ
OCTADECANOIC ACID, BUTYL ESTER 450 NJ 450 NJ 370 NJ
OLEIC ACID 340 NJ
PERYLENE 240 NJ
PHENANTHRENE, 2-METHYL- 380 NJ
PYRENE, 1-METHYL- 720 NJ
PYRENE, 4-METHYL- 590 NJ
UNKNOWN ALKANE_TOTAL 990 J_2 4900 J_6 2030 J_3 660 J_1 J_ 1670 J_4
VITAMIN E 1500 NJ

n:\dept\staff\dvtable\n...y1_2001\c0811_ticoss.xls 9/17/2004@1:17 PM;  1 of 2
J - Quantitation Approximate; N - Presumptive evidence;

B - Blank contamination; _# - Number of peaks quantitated



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)       TABLE III - TENTATIVELY IDENTIFIED COMPOUND SUMMARY
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811_TIC

EPA Sample Number
.BETA.-SITOSTEROL_TOTAL
.GAMMA.-SITOSTEROL
10,18-BISNORABIETA-5,7,9(10),11,13-PENTA
11H-BENZO[A]FLUOREN-11-ONE_TOTAL
11H-BENZO[B]FLUORENE
11-TRICOSENE
13-DOCOSENAMIDE, (Z)-
2-HEPTACOSANONE
4H-CYCLOPENTA[DEF]PHENANTHRENE
9,10-ANTHRACENEDIONE
9,12-OCTADECADIENOIC ACID (Z,Z)-
9-OCTADECENOIC ACID, (E)-
BENZO[E]PYRENE
CYCLOPENTA(DEF)PHENANTHRENONE
ETHANOL, 2-(OCTADECYLOXY)-
HEXADECANE, 1-IODO-
HEXADECANOIC ACID, BUTYL ESTER
NAPHTHALENE, 1,2-DIHYDRO-4-PHENYL-
N-HEXADECANOIC ACID
OCTADECANOIC ACID, BUTYL ESTER
OLEIC ACID
PERYLENE
PHENANTHRENE, 2-METHYL-
PYRENE, 1-METHYL-
PYRENE, 4-METHYL-
UNKNOWN ALKANE_TOTAL
VITAMIN E

CCRF-S-SS06-
4100 NJ_1

650 NJ
860 NJ

880 NJ

1200 NJ
690 NJ
660 NJ

4570 J_4

n:\dept\staff\dvtable\n...y1_2001\c0811_ticoss.xls 9/17/2004@1:17 PM;  2 of 2
J - Quantitation Approximate; N - Presumptive evidence;

B - Blank contamination; _# - Number of peaks quantitated



Soil Volatile Organic Analysis By SW-846 Method 8260B (ug/kg)        TENTATIVELY IDENTIFIED COMPOUND SUMMARY
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811_TIC

EPA Sample Number CCRF-S-SS01- CCRF-S-SS02-
BRANCHED ALKANE 220 J
NAPHTHALENE, 1,2-DIMETHYL- 76 NJ
NAPHTHALENE, 1,4-DIMETHYL- 56 NJ
NAPHTHALENE, 1,8-DIMETHYL- 130 NJ
NAPHTHALENE, 1-ETHYL- 300 NJ
NAPHTHALENE, 2-ETHYL- 160 NJ
STRAIGHT-CHAIN ALKANE 560 J 91 J

n:\dept\staff\dvtable\n...y1_2001\c0811_ticovs.xls 9/17/2004@1:17 PM;  1 of 1
J - Quantitation Approximate; N - Presumptive evidence;

B - Blank contamination; _# - Number of peaks quantitated



Aqueous Diesel Range Organic Analysis By 8015B (mg/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-0001-RB01
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/3/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
Diesel Range Organics 0.35 UJ

n:\dept\staff\dvtable\n...july1_2001\c0811droa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:18 PM;  1 of 1



Soil Diesel Range Organic Analysis By 8015B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004
Date Analyzed 8/7/2004 8/8/2004 8/7/2004 8/8/2004 8/8/2004
Dilution Factor 1 1 1 10 10
Percent Solids 46.0 48.0 47.0 69.0 55.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None
Diesel Range Organics 50 47 75 670 730

n:\dept\staff\dvtable\n...july1_2001\c0811dros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:18 PM;  1 of 2



Soil Diesel Range Organic Analysis By 8015B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Diesel Range Organics

CCRF-S-SS05-0001 CCRF-S-SS06-0001
CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04
8/4/2004 8/4/2004
8/7/2004 8/8/2004

1 1
65.0 29.0

None None
18 U 63

n:\dept\staff\dvtable\n...july1_2001\c0811dros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:18 PM;  2 of 2



Aqueous Gasoline Range Organic Analysis By 8015B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-0001-RB01 CCRF-A-TB04
Station Location CCRF-A-SS03-0001-RB01 CCRF-A-TB04
Date Sampled 7/28/04 7/28/04
Date Extracted
Date Analyzed 8/2/2004 8/2/2004
Dilution Factor 1 1
Percent Solids
QC Identifier Rinsate Blank Trip Blank
Gasoline Range Organics 50 U 50 U

n:\dept\staff\dvtable\n...july1_2001\c0811groa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:18 PM;  1 of 1



Soil Gasoline Range Organic Analysis By 8015B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted
Date Analyzed 8/2/2004 8/2/2004 8/2/2004 8/2/2004 8/2/2004
Dilution Factor 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None
Gasoline Range Organics 110 UJ 100 UJ 100 UJ 72 UJ 87 UJ

n:\dept\staff\dvtable\n...july1_2001\c0811gros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:19 PM;  1 of 2



Soil Gasoline Range Organic Analysis By 8015B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Gasoline Range Organics

CCRF-S-SS05-0001 CCRF-S-SS06-0001
CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04

8/2/2004 8/9/2004
1 1

65.0 31.0
None None

78 UJ 160 UJ

n:\dept\staff\dvtable\n...july1_2001\c0811gros.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:19 PM;  2 of 2



Aqueous TAL Metal Analysis by SW6010B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-0001-RB01
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted
Date Analyzed
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
Aluminum 6.0 UJ
Antimony 3.0 U
Arsenic 3.0 U
Barium 12.8 U
Beryllium 0.54 UJ
Cadmium 0.20 U
Calcium 107 J
Chromium 0.40 U
Cobalt 0.90 U
Copper 17.1 U
Iron 46.8 U
Lead 2.0 U
Magnesium 6.0 U
Manganese 3.6 U
Mercury 0.061 U
Nickel 1.2 U
Potassium 170 U
Selenium 4.0 U
Silver 2.0 U
Sodium 83.9 UJ
Thallium 3.2 UJ
Vanadium 0.70 U
Zinc 7.7 U

n:\dept\staff\dvtable\n...erjuly1_2001\c0811ma.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected 9/17/2004@1:19 PM;  1 of 1



Soil TAL Metal Analysis by SW6010B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted
Date Analyzed
Dilution Factor 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None
Aluminum 12800 14500 14100 4490 11500
Antimony 1.4 UJ 0.95 UJ 1.5 UJ 0.26 UJ 0.42 UJ
Arsenic 9.6 J 10.5 J 9.8 J 4.1 J 16.4 J
Barium 62.0 J 48.1 J 65.6 J 19.9 J 64.3 J
Beryllium 1.0 J 1.1 J 1.1 J 0.62 J 0.97 J
Cadmium 0.82 J 0.72 J 0.77 J 0.48 J 1.1 J
Calcium 4040 3540 4200 1430 2330
Chromium 11.6 J 13.9 J 10.8 J 25.4 23.3 J
Cobalt 8.4 J 9.0 J 8.5 J 4.5 J 10.7 J
Copper 32.3 J 22.7 J 28.9 J 37.6 J 74.6 J
Iron 28000 27500 25000 10900 30000
Lead 136 J 147 J 118 J 30.7 J 137 J
Magnesium 2130 J 2770 J 2320 J 2970 J 3270 J
Manganese 2380 J 781 J 1890 J 231 J 364 J
Mercury 0.20 0.12 0.17 0.051 0.23
Nickel 17.6 J 16.0 J 16.9 J 12.9 J 22.7 J
Potassium 286 J 350 J 280 J 348 J 529 J
Selenium 2.7 J 2.2 J 2.4 J 0.96 J 0.35 J
Silver 0.19 UJ 0.19 UJ 0.19 UJ 0.14 UJ 0.15 UJ
Sodium R 207 J R R 221 J
Thallium 2.1 UJ 2.9 UJ 2.2 UJ 1.2 UJ R
Vanadium 41.3 J 37.3 J 42.2 J 14.8 J 31.6 J
Zinc 703 J 234 J 629 J 81.8 J 248 J

n:\dept\staff\dvtable\n...erjuly1_2001\c0811ms.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected 9/17/2004@1:19 PM;  1 of 2



Soil TAL Metal Analysis by SW6010B (mg/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

CCRF-S-SS05-0001 CCRF-S-SS06-0001
CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04

1 1
65.0 31.0

None None
12700 19600

R 0.56 UJ
8.9 J 16.0 J

42.5 J 76.6 J
1.0 J 1.5 J

0.53 J 1.2 J
1390 3320
14.3 J 17.9 J
7.6 J 11.1 J

19.1 J 49.0 J
23300 37300

73.6 J 160 J
2220 J 4190 J
415 J 2310 J

0.074 0.20
14.7 J 24.6 J
224 J 524 J
1.9 J 3.6 J

0.15 UJ 0.30 UJ
R 273 J

2.7 UJ 3.0 UJ
32.2 J 55.1 J
119 J 177 J

n:\dept\staff\dvtable\n...erjuly1_2001\c0811ms.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected 9/17/2004@1:19 PM;  2 of 2



Aqueous Semivolatile Organic Analysis By SW-846 Method 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/5/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
Phenol 10 U
Bis(2-Chloroethyl)ether 10 U
2-Chlorophenol 10 U
2-Methylphenol 10 U
2,2'-oxybis(1-Chloropropane) 10 U
4-Methylphenol 10 U
N-Nitroso-di-n-propylamine 10 U
Hexachloroethane 10 U
Nitrobenzene 10 U
Isophorone 10 U
2-Nitrophenol 10 U
2,4-Dimethylphenol 10 U
2,4-Dichlorophenol 10 U
Naphthalene 10 U
4-Chloroaniline 10 U
Bis(2-Chloroethoxy)methane 10 U
Hexachlorobutadiene 10 U
4-Chloro-3-methylphenol 10 U
2-Methylnaphthalene 10 U
Hexachlorocyclopentadiene 10 UJ
2,4,6-Trichlorophenol 10 U
2,4,5-Trichlorophenol 20 U
2-Chloronaphthalene 10 U
2-Nitroaniline 20 U
Dimethylphthalate 10 U
Acenaphthylene 10 U
2,6-Dinitrotoluene 10 U
3-Nitroaniline 20 U
Acenaphthene 10 U
2,4-Dinitrophenol 20 U
4-Nitrophenol 20 U
Dibenzofuran 10 U
2,4-Dinitrotoluene 10 U
Diethylphthalate 10 U
4-Chlorophenyl-phenylether 10 U
Fluorene 10 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  1 of 2



Aqueous Semivolatile Organic Analysis By SW-846 Method 8270C (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/5/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
4-Nitroaniline 20 UJ
4,6-Dinitro-2-methylphenol 20 U
N-Nitroso-diphenylamine 10 U
4-Bromophenyl-phenylether 10 U
Hexachlorobenzene 10 U
Pentachlorophenol 20 U
Phenanthrene 10 U
Anthracene 10 U
Carbazole 10 U
Di-n-Butylphthalate 10 U
Fluoranthene 10 U
Pyrene 10 U
Butylbenzylphthalate 10 U
3,3'-Dichlorobenzidine 10 U
Benzo(a)anthracene 10 U
Chrysene 10 U
bis(2-Ethylhexyl)phthalate 2 J
Di-n-octylphthalate 10 U
Benzo(b)fluoranthene 10 U
Benzo(k)fluoranthene 10 U
Benzo(a)pyrene 10 U
Indeno(1,2,3-cd)pyrene 10 U
Dibenzo(a,h)anthracene 10 U
Benzo(g,h,i)perylene 10 U
1,1'-Biphenyl 10 U
Acetophenone 10 U
Atrazine 10 UJ
Benzaldehyde 2 J
Caprolactam 10 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811osa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  2 of 2



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 7/29/2004 7/29/2004 7/29/2004 7/29/2004 7/29/2004
Date Analyzed 8/25/2004 8/25/2004 8/25/2004 8/26/2004 8/26/2004
Dilution Factor 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None
Phenol 720 UJ 680 U 700 UJ 480 U 600 UJ
Bis(2-Chloroethyl)ether 720 UJ 680 U 700 UJ 480 U 600 UJ
2-Chlorophenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2-Methylphenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2,2'-oxybis(1-Chloropropane) 720 UJ 680 U 700 UJ 480 U 600 UJ
4-Methylphenol 720 UJ 680 U 700 UJ 480 U 600 UJ
N-Nitroso-di-n-propylamine 720 UJ 680 U 700 UJ 480 U 600 UJ
Hexachloroethane 720 UJ 680 U 700 UJ 480 U 600 UJ
Nitrobenzene 720 UJ 680 U 700 UJ 480 U 600 UJ
Isophorone 720 UJ 680 U 700 UJ 480 U 600 UJ
2-Nitrophenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2,4-Dimethylphenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2,4-Dichlorophenol 720 UJ 680 U 700 UJ 480 U 600 UJ
Naphthalene 720 UJ 680 U 700 UJ 480 U 600 UJ
4-Chloroaniline 720 UJ 680 U 700 UJ 480 U 600 UJ
Bis(2-Chloroethoxy)methane 720 UJ 680 U 700 UJ 480 U 600 UJ
Hexachlorobutadiene 720 UJ 680 U 700 UJ 480 U 600 UJ
4-Chloro-3-methylphenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2-Methylnaphthalene 720 UJ 680 U 700 UJ 480 U 600 UJ
Hexachlorocyclopentadiene 720 UJ 680 U 700 UJ 480 U R
2,4,6-Trichlorophenol 720 UJ 680 U 700 UJ 480 U 600 UJ
2,4,5-Trichlorophenol 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
2-Chloronaphthalene 720 UJ 680 U 700 UJ 480 U 600 UJ
2-Nitroaniline 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
Dimethylphthalate 720 UJ 680 U 700 UJ 480 U 600 UJ
Acenaphthylene 720 UJ 680 U 700 UJ 78 J 160 J
2,6-Dinitrotoluene 720 UJ 680 U 700 UJ 480 U 600 UJ
3-Nitroaniline 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
Acenaphthene 720 UJ 690 U 700 UJ 81 J 600 UJ
2,4-Dinitrophenol 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
4-Nitrophenol 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
Dibenzofuran 720 UJ 680 U 700 UJ 480 U 600 UJ
2,4-Dinitrotoluene 720 UJ 680 U 700 UJ 480 U 600 UJ
Diethylphthalate 720 UJ 680 U 700 UJ 480 U 600 UJ
4-Chlorophenyl-phenylether 720 UJ 680 U 700 UJ 480 U 600 UJ
Fluorene 720 UJ 680 U 700 UJ 96 J 72 J

n:\dept\staff\dvtable\n...rjuly1_2001\c0811oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  1 of 4



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 7/29/2004 7/29/2004 7/29/2004 7/29/2004 7/29/2004
Date Analyzed 8/25/2004 8/25/2004 8/25/2004 8/26/2004 8/26/2004
Dilution Factor 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None
4-Nitroaniline 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
4,6-Dinitro-2-methylphenol 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
N-Nitroso-diphenylamine 720 UJ 680 U 700 UJ 480 U 600 UJ
4-Bromophenyl-phenylether 720 UJ 680 U 700 UJ 480 U 600 UJ
Hexachlorobenzene 720 UJ 680 U 700 UJ 480 U 600 UJ
Pentachlorophenol 1400 UJ 1400 U 1400 UJ 970 U 1200 UJ
Phenanthrene 720 UJ 75 J 700 UJ 1100 1200
Anthracene 720 UJ 680 U 700 UJ 270 J 260 J
Carbazole 720 UJ 680 U 700 UJ 170 J 190 J
Di-n-Butylphthalate 720 UJ 680 U 700 UJ 480 U 600 UJ
Fluoranthene 720 UJ 150 J 700 UJ 2100 3300
Pyrene 720 UJ 140 J 700 UJ 1600 2800
Butylbenzylphthalate 720 UJ 680 U 700 UJ 480 U 150 J
3,3'-Dichlorobenzidine 720 UJ 680 U 700 UJ 480 U 600 UJ
Benzo(a)anthracene 720 UJ 81 J 700 UJ 910 1400
Chrysene 720 UJ 130 J 700 UJ 1300 2300
bis(2-Ethylhexyl)phthalate 720 UJ 680 U 700 UJ 700 2300
Di-n-octylphthalate 720 UJ 680 U 700 UJ 480 U 130 J
Benzo(b)fluoranthene 720 UJ 120 J 700 UJ 1200 2400
Benzo(k)fluoranthene 720 UJ 680 U 700 UJ 560 1400
Benzo(a)pyrene 720 UJ 92 J 700 UJ 900 1700
Indeno(1,2,3-cd)pyrene 720 UJ 680 U 700 UJ 570 1200
Dibenzo(a,h)anthracene 720 UJ 680 U 700 UJ 150 J 360 J
Benzo(g,h,i)perylene 720 UJ 94 J 700 UJ 670 1400
1,1'-Biphenyl 720 UJ 680 U 700 UJ 480 U 600 UJ
Acetophenone 720 UJ 680 U 700 UJ 480 U 600 UJ
Atrazine 720 UJ 680 U 700 UJ 480 U 600 UJ
Benzaldehyde 720 UJ 160 JEB 700 UJ 480 UJ 120 JEB
Caprolactam 720 UJ 680 U 700 UJ 480 U 600 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0811oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  2 of 4



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Phenol
Bis(2-Chloroethyl)ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
Naphthalene
4-Chloroaniline
Bis(2-Chloroethoxy)methane
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

CCRF-S-SS05- CCRF-S-SS06-
CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04
7/29/2004 7/29/2004
8/25/2004 8/26/2004

1 1
65.0 31.0

None None
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U

1000 U 1100 U
510 U 530 U

1000 U 1100 U
510 U 530 U
510 U 530 U
510 U 530 U

1000 U 1100 U
510 U 540 U

1000 U 1100 U
1000 U 1100 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U
510 U 530 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  3 of 4



Soil Semivolatile Organic Analysis By SW-846 Method 8270C (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitroso-diphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
1,1'-Biphenyl
Acetophenone
Atrazine
Benzaldehyde
Caprolactam

CCRF-S-SS05- CCRF-S-SS06-
CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04
7/29/2004 7/29/2004
8/25/2004 8/26/2004

1 1
65.0 31.0

None None
1000 U 1100 U
1000 U 1100 U
510 U 530 U
510 U 530 U
510 U 530 U

1000 U 1100 U
510 U 190 J
510 U 530 U
510 U 530 U
510 U 530 U
74 J 360 J
76 J 380 J

510 U 530 U
510 U 530 UJ
510 U 180 J
56 J 260 J

510 U 530 U
510 U 530 U
60 J 290 J

510 U 140 J
510 U 190 J
510 U 130 J
510 U 530 U
510 U 160 J
510 U 530 U
510 U 530 U
510 U 530 U
73 JEB 170 JEB

510 U 530 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811oss.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:20 PM;  4 of 4



Aqueous Volatile Organic Analysis By SW-846 Method 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03- CCRF-A-TB04
Station Location CCRF-A-SS03-0001-RB01 CCRF-A-TB04
Date Sampled 7/28/04 7/28/04
Date Extracted
Date Analyzed 7/30/2004 7/30/2004
Dilution Factor 1 1
Percent Solids
QC Identifier Rinsate Blank Trip Blank
Dichlorodifluoromethane 5 U 5 U
Chloromethane 5 U 5 U
Vinyl Chloride 5 U 5 U
Bromomethane 5 U 5 U
Chloroethane 5 U 5 U
Trichlorofluoromethane 5 U 5 U
1,1-Dichloroethene 5 U 5 U
Acetone 30 J 5 UJ
Carbon Disulfide 5 U 5 U
Methylene Chloride 5 U 5 U
trans-1,2-Dichloroethene 5 U 5 U
Methyl tert-Butyl Ether 5 U 5 U
1,1-Dichloroethane 5 U 5 U
2-Butanone 5 U 5 U
cis-1,2-Dichloroethene 5 U 5 U
Chloroform 5 U 5 U
1,1,1-Trichloroethane 5 U 5 U
Carbon Tetrachloride 5 U 5 U
1,2-Dichloroethane 5 U 5 U
Benzene 5 U 5 U
Trichloroethene 5 U 5 U
1,2-Dichloropropane 5 U 5 U
Bromodichloromethane 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U
4-Methyl-2-Pentanone 5 U 5 U
Toluene 5 U 5 U
trans-1,3-Dichloropropene 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U
Tetrachloroethene 5 U 5 U
2-Hexanone 5 U 5 U
Dibromochloromethane 5 U 5 U
1,2-Dibromoethane 5 U 5 U
Chlorobenzene 5 U 5 U
Ethylbenzene 5 U 5 U
o-Xylene 5 U 5 U
m&p-Xylene 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ova.xls U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate 9/17/2004@1:21 PM;  1 of 2



Aqueous Volatile Organic Analysis By SW-846 Method 8260B (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03- CCRF-A-TB04
Station Location CCRF-A-SS03-0001-RB01 CCRF-A-TB04
Date Sampled 7/28/04 7/28/04
Date Extracted
Date Analyzed 7/30/2004 7/30/2004
Dilution Factor 1 1
Percent Solids
QC Identifier Rinsate Blank Trip Blank
Total Xylenes 5 U 5 U
Styrene 5 U 5 U
Bromoform 5 U 5 U
Isopropylbenzene 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U 5 U
1,3-Dichlorobenzene 5 U 5 U
1,4-Dichlorobenzene 5 U 5 U
1,2-Dichlorobenzene 5 U 5 U
1,2-Dibromo-3-chloropropane 5 U 5 U
1,2,4-Trichlorobenzene 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane 5 U 5 U
Methyl Acetate 5 U 5 U
Cyclohexane 5 U 5 U
Methylcyclohexane 5 U 5 U

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ova.xls U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate 9/17/2004@1:21 PM;  2 of 2



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted
Date Analyzed 7/31/2004 7/30/2004 7/30/2004 7/30/2004
Dilution Factor 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None
Dichlorodifluoromethane 24 U 40 U 23 U 15 U
Chloromethane 24 U 40 U 23 U 15 U
Vinyl Chloride 24 U 40 U 23 U 15 U
Bromomethane 24 U 40 U 23 U 15 U
Chloroethane 24 U 40 U 23 U 15 U
Trichlorofluoromethane 24 U 40 U 23 U 15 U
1,1-Dichloroethene 24 U 40 U 23 U 15 U
Acetone 600 JEB 1100 JEB 1800 JEB 29 JEB
Carbon Disulfide 24 U 40 U 23 U 15 U
Methylene Chloride 24 U 10 J 23 U 15 U
trans-1,2-Dichloroethene 24 U 40 U 23 U 15 U
Methyl tert-Butyl Ether 24 U 40 U 23 U 15 U
1,1-Dichloroethane 24 U 40 U 23 U 15 U
2-Butanone 24 U 40 U 23 U 15 U
cis-1,2-Dichloroethene 24 U 40 U 23 U 15 U
Chloroform 24 U 40 U 23 U 15 U
1,1,1-Trichloroethane 24 U 40 U 23 U 15 U
Carbon Tetrachloride 24 U 40 U 23 U 15 U
1,2-Dichloroethane 24 U 40 U 23 U 15 U
Benzene 24 U 19 J 23 U 15 U
Trichloroethene 24 U 40 U 23 U 15 U
1,2-Dichloropropane 24 U 40 U 23 U 15 U
Bromodichloromethane 24 U 40 U 23 U 15 U
cis-1,3-Dichloropropene 24 U 40 U 23 U 15 U
4-Methyl-2-Pentanone 24 U 40 U 23 U 15 U
Toluene 24 U 40 U 23 U 15 U
trans-1,3-Dichloropropene 24 U 40 U 23 U 15 U
1,1,2-Trichloroethane 24 U 40 U 23 U 15 U
Tetrachloroethene 24 U 40 UJ 23 UJ 15 UJ
2-Hexanone 24 U 40 UJ 23 UJ 15 UJ
Dibromochloromethane 24 U 40 UJ 23 UJ 15 UJ
1,2-Dibromoethane 24 U 40 UJ 23 UJ 15 UJ
Chlorobenzene 9 J 40 UJ 23 UJ 15 UJ
Ethylbenzene 24 U 12 J 23 UJ 15 UJ
o-Xylene 24 U 40 U 23 UJ 15 UJ
m&p-Xylene 24 U 40 U 23 UJ 15 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:21 PM;  1 of 4



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted
Date Analyzed 7/31/2004 7/30/2004 7/30/2004 7/30/2004
Dilution Factor 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None
Total Xylenes 24 U 40 U 23 UJ 15 UJ
Styrene 24 U 40 U 23 UJ 15 UJ
Bromoform 24 U 40 U 23 UJ 15 UJ
Isopropylbenzene 24 U 40 UJ 23 UJ 15 UJ
1,1,2,2-Tetrachloroethane 24 UJ 40 UJ 23 UJ 15 UJ
1,3-Dichlorobenzene 24 UJ 40 UJ 23 UJ 15 UJ
1,4-Dichlorobenzene 24 UJ 40 UJ 23 UJ 15 UJ
1,2-Dichlorobenzene 24 UJ 40 UJ 23 UJ 15 UJ
1,2-Dibromo-3-chloropropane 24 UJ 40 UJ 23 UJ 15 UJ
1,2,4-Trichlorobenzene 24 UJ 40 UJ 23 UJ 15 UJ
1,2,3-Trichlorobenzene 24 UJ 40 UJ 23 UJ 15 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane 24 UJ 40 UJ 23 UJ 15 UJ
Methyl Acetate 24 UJ 40 UJ 23 UJ 15 UJ
Cyclohexane 24 UJ 40 UJ 23 UJ 15 UJ
Methylcyclohexane 24 UJ 40 UJ 23 UJ 15 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:21 PM;  2 of 4



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m&p-Xylene

CCRF-S-SS04- CCRF-S-SS05- CCRF-S-SS06-
CCRF-S-SS04-0001 CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04 7/28/04

7/30/2004 7/31/2004 7/31/2004
1 1 1

55.0 65.0 31.0
None None None

11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
30 JEB 40 JEB 130 JEB
11 UJ 8 U 16 U
2 J 8 U 16 U

11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 U
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
2 J 3 J 5 J

11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:21 PM;  3 of 4



Soil Volatile Organic Analysis By 8260B (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Total Xylenes
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Acetate
Cyclohexane
Methylcyclohexane

CCRF-S-SS04- CCRF-S-SS05- CCRF-S-SS06-
CCRF-S-SS04-0001 CCRF-S-SS05-0001 CCRF-S-SS06-0001

7/28/04 7/28/04 7/28/04

7/30/2004 7/31/2004 7/31/2004
1 1 1

55.0 65.0 31.0
None None None

11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 U 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 4 J
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ
11 UJ 8 UJ 16 UJ

n:\dept\staff\dvtable\n...rjuly1_2001\c0811ovs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:21 PM;  4 of 4



Aqueous PCB Analysis By 8082 (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/3/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
Aroclor-1016 1.0 U
Aroclor-1221 1.0 U
Aroclor-1232 1.0 U
Aroclor-1242 1.0 U
Aroclor-1248 1.0 U
Aroclor-1254 1.0 U
Aroclor-1260 1.0 U

n:\dept\staff\dvtable\n...july1_2001\c0811pcba.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:21 PM;  1 of 1



Soil PCB Analysis By 8082 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04- CCRF-S-SS05-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001 CCRF-S-SS05-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004
Date Analyzed 8/9/2004 8/9/2004 8/9/2004 8/9/2004 8/6/2004 8/9/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0 65.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None None
Aroclor-1016 71 U 68 U 70 U 46 U 60 UJ 50 U
Aroclor-1221 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1232 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1242 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1248 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1254 71 U 68 U 70 U 66 120 50 U
Aroclor-1260 71 U 68 U 70 U 46 U 60 UJ 50 U

n:\dept\staff\dvtable\n...july1_2001\c0811pcbs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:22 PM;  1 of 2



Soil PCB Analysis By 8082 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-SS06-
CCRF-S-SS06-0001

7/28/04
8/4/2004
8/9/2004

1
29.0

None
57 U
57 U
57 U
57 U
57 U
57 U
57 U

n:\dept\staff\dvtable\n...july1_2001\c0811pcbs.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:22 PM;  2 of 2



Aqueous Pesticide Analysis By 8081 (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/19/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
alpha-BHC 0.050 U
beta-BHC 0.050 U
delta-BHC 0.050 U
gamma-BHC 0.050 U
Heptachlor 0.050 U
Aldrin 0.050 U
Heptachlor Epoxide 0.050 U
Endosulfan I 0.050 U
Dieldrin 0.10 U
4,4'-DDE 0.10 U
Endrin 0.10 U
Endosulfan II 0.10 U
4,4'-DDD 0.10 U
Endosulfan Sulfate 0.10 U
4,4'-DDT 0.10 U
Methoxychlor 0.50 U
Endrin Ketone 0.10 U
Endrin Aldehyde 0.10 U
alpha-Chlordane 0.050 U
gamma-Chlordane 0.050 U
Toxaphene 5.0 U

n:\dept\staff\dvtable\n...uly1_2001\c0811pesta.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:22 PM;  1 of 1



Aqueous Pesticide/PCB Analysis By OLM04.2P (ug/l)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-A-SS03-
Station Location CCRF-A-SS03-0001-RB01
Date Sampled 7/28/04
Date Extracted 7/30/2004
Date Analyzed 8/3/2004
Dilution Factor 1
Percent Solids
QC Identifier Rinsate Blank
alpha-BHC 0.050 U
beta-BHC 0.050 U
delta-BHC 0.050 U
gamma-BHC 0.050 U
Heptachlor 0.050 U
Aldrin 0.050 U
Heptachlor Epoxide 0.050 U
Endosulfan I 0.050 U
Dieldrin 0.10 U
4,4'-DDE 0.10 U
Endrin 0.10 U
Endosulfan II 0.10 U
4,4'-DDD 0.10 U
Endosulfan Sulfate 0.10 U
4,4'-DDT 0.10 U
Methoxychlor 0.50 U
Endrin Ketone 0.10 U
Endrin Aldehyde 0.10 U
alpha-Chlordane 0.050 U
gamma-Chlordane 0.050 U
Toxaphene 5.0 U
Aroclor-1016 1.0 U
Aroclor-1221 1.0 U
Aroclor-1232 1.0 U
Aroclor-1242 1.0 U
Aroclor-1248 1.0 U
Aroclor-1254 1.0 U
Aroclor-1260 1.0 U

n:\dept\staff\dvtable\n...ly1_2001\c0811pestpa.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:23 PM;  1 of 1



Soil Pesticide/PCB Analysis By OLM04.2P (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04- CCRF-S-SS05-
Station Location CCRF-S-DUP01 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001 CCRF-S-SS05-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004
Date Analyzed 8/9/2004 8/9/2004 8/9/2004 8/9/2004 8/6/2004 8/9/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0 65.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None None
alpha-BHC 3.7 U 3.5 U 3.6 U 2.4 U 6.2 P 2.6 U
beta-BHC 3.7 U 3.5 U 3.6 U 2.4 U 7.9 P 2.6 U
delta-BHC 3.7 U 3.5 U 3.6 U 2.4 U 6.1 P 2.6 U
gamma-BHC 3.7 U 3.5 U 3.6 U 2.4 U 6.7 P 2.6 U
Heptachlor 3.7 U 3.5 U 3.6 U 2.4 U 6.7 P 2.6 U
Aldrin 3.7 U 24 P 3.6 U 2.4 U 6.1 P 2.6 U
Heptachlor Epoxide 3.7 U 3.5 U 3.6 U 2.4 U 6.2 P 2.6 U
Endosulfan I 3.7 U 3.5 U 3.6 U 2.4 U 3.4 P 2.6 U
Dieldrin 28 P 50 P 23 P 4.6 U 11 P 5.0 U
4,4'-DDE 7.1 U 6.8 U 7.0 U 4.6 U 16 P 5.0 U
Endrin 7.1 U 6.8 U 7.0 U 4.6 U 37 5.0 U
Endosulfan II 7.1 U 6.8 U 7.0 U 4.6 U 9.8 P 5.0 U
4,4'-DDD 7.1 U 6.8 U 7.0 U 4.6 U 15 5.0 U
Endosulfan Sulfate 7.1 U 6.8 U 7.0 U 4.6 U 16 P 5.0 U
4,4'-DDT 7.1 U 7.6 7.0 U 4.6 U 5.8 J 5.0 U
Methoxychlor 37 U 35 U 36 U 24 U 64 P 26 U
Endrin Ketone 7.1 U 6.8 U 7.0 U 4.6 U 18 P 5.0 U
Endrin Aldehyde 7.1 U 6.8 U 7.0 U 4.6 U 5.9 JP 5.0 U
alpha-Chlordane 3.7 U 3.5 U 3.6 U 2.4 U 6.3 P 2.6 U
gamma-Chlordane 3.7 U 3.5 U 3.6 U 2.4 U 6.4 P 2.6 U
Toxaphene 370 U 350 U 360 U 240 U 310 U 260 U
Aroclor-1016 71 U 68 U 70 U 46 U 320 50 U
Aroclor-1221 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1232 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1242 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1248 71 U 68 U 70 U 46 U 60 U 50 U
Aroclor-1254 71 U 68 U 70 U 66 P 120 P 50 U
Aroclor-1260 71 U 68 U 70 U 46 U 320 50 U

n:\dept\staff\dvtable\n...ly1_2001\c0811pestps.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:23 PM;  1 of 2



Soil Pesticide/PCB Analysis By OLM04.2P (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CCRF-S-SS06-
CCRF-S-SS06-0001

7/28/04
8/4/2004
8/9/2004

1
29.0

None
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
5.3 U
5.3 U
5.3 U
5.3 U
11

5.3 U
5.3 U
27 U

5.3 U
5.3 U
2.7 U
2.7 U
270 U
57 U
57 U
57 U
57 U
57 U
57 U
57 U

n:\dept\staff\dvtable\n...ly1_2001\c0811pestps.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:23 PM;  2 of 2



Soil Pesticide Analysis By 8081 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number CCRF-S-DUP01 CCRF-S-SS01- CCRF-S-SS02- CCRF-S-SS03- CCRF-S-SS04- CCRF-S-SS05-
Station Location CCRF-S-DUP01-0001 CCRF-S-SS01-0001 CCRF-S-SS02-0001 CCRF-S-SS03-0001 CCRF-S-SS04-0001 CCRF-S-SS05-0001
Date Sampled 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04 7/28/04
Date Extracted 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004 8/4/2004
Date Analyzed 8/10/2004 8/10/2004 8/10/2004 8/11/2004 8/11/2004 8/10/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 46.0 48.0 47.0 69.0 55.0 65.0
QC Identifier Field Dup. CCRF-S-SS02-0001 None Field Dup. CCRF-S-SS02-0001 None None None
alpha-BHC 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
beta-BHC 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
delta-BHC 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
gamma-BHC 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
Heptachlor 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
Aldrin 3.7 U 24 3.6 U 2.4 U 11 J 2.6 U
Heptachlor Epoxide 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
Endosulfan I 3.7 U 3.5 U 3.6 U 2.4 U 3.1 U 2.6 U
Dieldrin 28 50 23 4.6 U 6.0 U 5.0 U
4,4'-DDE 7.1 U 6.8 U 7.0 U 4.6 U 6.0 U 5.0 U
Endrin 7.1 U 6.8 U 7.0 U 4.6 U 6.0 U 5.0 U
Endosulfan II 7.1 U 6.8 U 7.0 U 4.6 U 6.0 U 5.0 U
4,4'-DDD 7.1 U 6.8 U 7.0 U 4.6 U 15 J 5.0 U
Endosulfan Sulfate 7.1 U 6.8 U 7.0 U 4.6 U 6.0 U 5.0 U
4,4'-DDT 7.1 U 7.6 7.0 U 4.6 U 5.8 J 5.0 U
Methoxychlor 37 U 35 U 36 U 24 U 31 U 26 U
Endrin Ketone 7.1 U 6.8 U 7.0 U 4.6 U 3.0 U 5.0 U
Endrin Aldehyde 7.1 U 6.8 U 7.0 U 4.6 U 6.0 UJ 5.0 U
alpha-Chlordane 3.7 U 3.5 U 3.6 U 2.4 U 3.1 UJ 2.6 U
gamma-Chlordane 3.7 U 3.5 U 3.6 U 2.4 U 3.1 UJ 2.6 U
Toxaphene 370 U 350 U 360 U 240 U 310 U 260 U

n:\dept\staff\dvtable\n...uly1_2001\c0811pests.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:23 PM;  1 of 2



Soil Pesticide Analysis By 8081 (ug/kg)
Site: CTO 842, Coddington Cove Rubble Fill Area
Case: CCRF; SDG: C0811

EPA Sample Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene

CCRF-S-SS06-
CCRF-S-SS06-0001

7/28/04
8/4/2004

8/11/2004
1

31.0
None

2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
5.3 U
5.3 U
5.3 U
5.3 U
11

5.3 U
5.3 U
27 U

5.3 U
5.3 U
2.7 U
2.7 U
270 U

n:\dept\staff\dvtable\n...uly1_2001\c0811pests.xls
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination 9/17/2004@1:23 PM;  2 of 2



APPENDIX B

FIELD DOCUMENTATION FORMS

































































































































































APPENDIX C

ANALYTICAL DATA



APPENDIX C-1

SUMMARY OF RESULTS FOR SURFACE SOIL

SITE 04, CODDINGTON COVE RUBBLE FILL AREA, SASE

NAVSTA NEWPORT, NEWPORT RI

PAGE 1 OF 4

SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

SAMPLE DATE 40511 40511 40505 40500 40501 40501 40501 40512 40505 40505 40505 40501

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL ORIG DUP AVG NORMAL

SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS

QC TYPE RSL DEC GALCH NM NM NM NM NM FD NM NM NM FD NM NM

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 870000 540000 11000 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

1,1,2,2-TETRACHLOROETHANE 560 1300 67  U 57  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

1,1,2-TRICHLOROETHANE 1100 3600 100 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,1-DICHLOROETHANE 3300 920000 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

1,1-DICHLOROETHENE 24000 200 700 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

1,2,4-TRICHLOROBENZENE 22000 96000 140000 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,2-DIBROMO-3-CHLOROPROPANE 5.4 500 67  U 57  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,2-DIBROMOETHANE 34 10 0.5 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,2-DICHLOROBENZENE 190000 510000 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,2-DICHLOROETHANE 430 900 100 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

1,2-DICHLOROPROPANE 890 1900 100 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

1,3-DICHLOROBENZENE 430000 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

1,4-DICHLOROBENZENE 2400 27000 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

2-BUTANONE 2800000 10000000 67  U 57  U 19  UJ 16 7.6  J 9.5  J 8.55 12  U 7.4  UJ 7.2  UJ 7.3  U 19

2-HEXANONE 21000 67  U 57  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

4-METHYL-2-PENTANONE 530000 1200000 67  U 57  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

ACETONE 6100000 7800000 330  UJ 280  U 280  UJ 140 79 110 94.5 120  UJ 97  U 88  U 92.5  U 190

BENZENE 1100 2500 200 33  U 28  U 0.12  UJ 0.14  J 0.10  U 0.16  U 0.13  U 0.20  J 0.097  U 0.093  U 0.095  U 1  J

BROMODICHLOROMETHANE 270 10000 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

BROMOFORM 61000 81000 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

BROMOMETHANE 730 800 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

CARBON DISULFIDE 82000 33  U 28  U 0.38  J 0.29  J 0.27  J 1.4  J 0.835 0.48  U 0.49  U 0.46  U 0.475  U 0.40  J

CARBON TETRACHLORIDE 610 1500 400 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

CHLOROBENZENE 29000 210000 3200 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

CHLORODIBROMOMETHANE 680 7600 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

CHLOROETHANE 1500000 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

CHLOROFORM 290 1200 33  U 28  U 0.12  UJ 0.089  U 0.10  U 0.16  U 0.13  U 0.097  U 0.097  U 0.093  U 0.095  U 0.12  U

CHLOROMETHANE 12000 67  U 57  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

CIS-1,2-DICHLOROETHENE 16000 630000 1700 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

CIS-1,3-DICHLOROPROPENE 1700 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

SAMPLE DATE 40511 40511 40505 40500 40501 40501 40501 40512 40505 40505 40505 40501

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL ORIG DUP AVG NORMAL

SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS

QC TYPE RSL DEC GALCH NM NM NM NM NM FD NM NM NM FD NM NM

CYCLOHEXANE 700000 67  U 57  U 0.12  UJ 0.089  U 0.10  U 0.16  U 0.13  U 0.097  U 0.097  U 0.093  U 0.095  U 0.12  U

DICHLORODIFLUOROMETHANE 18000 67  UJ 57  UJ 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  UJ 0.49  UJ 0.46  UJ 0.475  U 0.60  U

ETHYLBENZENE 5400 71000 27000 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

ISOPROPYLBENZENE 210000 27000 33  U 28  U 0.31  UJ 0.22  U 0.26  U 0.41  U 0.335  U 0.24  U 0.24  U 0.23  U 0.235  U 0.30  U

METHYL ACETATE 7800000 240  UJ 120  UJ 1.8  UJ 6.1 1.1  J 10 5.55 0.97  UJ 0.97  UJ 0.93  UJ 0.95  U 2.7  J

METHYL CYCLOHEXANE 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

METHYL TERT-BUTYL ETHER 43000 390000 900 67  U 57  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

METHYLENE CHLORIDE 11000 45000 67  U 57  U 3.1  UJ 2.2  U 2.6  U 4.1  U 3.35  U 2.4  U 2.4  U 2.3  U 2.35  U 3  U

STYRENE 630000 13000 2900 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

TETRACHLOROETHENE 550 12000 100 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.78  J 1.2  J 0.99 0.24  U

TOLUENE 500000 190000 32000 33  U 28  U 0.37  J 0.29  J 0.52  U 0.55  J 0.405 0.31  J 0.49  U 0.46  U 0.475  U 0.79  J

TOTAL 1,2-DICHLOROETHENE 70000 630000 33  U 28  U 0.28  UJ 0.20  U 0.235  U 0.37  U 0.3025  U 0.215  U 0.215  U 0.21  U 0.2125  U 0.27  U

TOTAL XYLENES 63000 110000 540000 100  U 85  U 1.2  UJ 0.89  U 1  U 1.6  U 1.3  U 0.97  U 0.97  U 0.93  U 0.95  U 1.2  U

TRANS-1,2-DICHLOROETHENE 15000 3300 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

TRANS-1,3-DICHLOROPROPENE 1700 33  U 28  U 0.25  UJ 0.18  U 0.21  U 0.33  U 0.27  U 0.19  U 0.19  U 0.19  U 0.19  U 0.24  U

TRICHLOROETHENE 2800 13000 200 67  U 57  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

TRICHLOROFLUOROMETHANE 79000 33  U 28  U 0.12  UJ 0.089  U 0.10  U 4.7 2.375 0.097  U 0.097  U 0.093  U 0.095  U 0.12  U

VINYL CHLORIDE 60 20 300 33  U 28  U 0.62  UJ 0.45  U 0.52  U 0.81  U 0.665  U 0.48  U 0.49  U 0.46  U 0.475  U 0.60  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000 40  J 0.96  J 0.67  J 1.3  J 160  J 16  J 88 3.4 0.99  J 2 1.495 1.7

ACENAPHTHENE 340000 43000 67  J 0.96  J 1.3  J 5.6 390  J 67  J 228.5 14 4.6  J 6.7  J 5.65 13

ACENAPHTHYLENE 340000 23000 6.4 1.6 4  J 8.5 110 54  J 82 3.7 3.6  J 8.1  J 5.85 9.4

ANTHRACENE 1700000 35000 94 2.6  J 4.4  J 16 430  J 160  J 295 23 11  J 17  J 14 26

BENZO(A)ANTHRACENE 150 900 220 18  J 27  J 39  J 1900  J 770 1335 100 66  J 87  J 76.5 210

BENZO(A)PYRENE 15 400 240000 190 19  J 47  J 39  J 1800  J 840  J 1320 97  J 110  J 140  J 125 160

BENZO(B)FLUORANTHENE 150 900 190 38 67 39  J 2700  J 1200 1950 120  J 160 210 185 270

BENZO(G,H,I)PERYLENE 170000 800 120 14  J 40 26  J 1000  J 400  J 700 64  J 66 94 80 94

BENZO(K)FLUORANTHENE 1500 900 23 10  J 20  J 13  J 840  J 350  J 595 60 53 67 60 80

CHRYSENE 15000 400 200 21  J 40  J 26  J 1400  J 550  J 975 110 79  J 110  J 94.5 150

DIBENZO(A,H)ANTHRACENE 15 400 7.1 5.4  J 34 14  J 260  J 120  J 190 17  J 46 60 53 54  J

FLUORANTHENE 230000 20000 310 45 67  J 26  J 2400  J 850  J 1625 180  J 120  J 160  J 140 270

FLUORENE 230000 28000 67  J 1.3  J 2.4  J 4.6 330  J 54  J 192 14 4  J 6.7  J 5.35 13

INDENO(1,2,3-CD)PYRENE 150 900 30 17  J 47 39  J 940  J 470  J 705 64  J 73 110 91.5 130

NAPHTHALENE 3600 54000 800 9.1 0.96  J 1  J 0.98  J 54  J 13  J 33.5 3.4 1.3  J 3.4 2.35 1.7

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

SAMPLE DATE 40511 40511 40505 40500 40501 40501 40501 40512 40505 40505 40505 40501

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL ORIG DUP AVG NORMAL

SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS

QC TYPE RSL DEC GALCH NM NM NM NM NM FD NM NM NM FD NM NM

PHENANTHRENE 170000 40000 660 22  J 33  J 26  J 3600  J 590  J 2095 100 53  J 87  J 70 130

PYRENE 170000 13000 770 51 34  U 52  J 4500  J 1300  J 2900 200 160  J 270  J 215 350

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

4,4'-DDE 1400 1  J 0.67  J 1.3  J 2.7  J 0.13  U 0.13  U 0.13  U 0.13  J 4.4  J 7  J 5.7 27

4,4'-DDT 1700 2.6  J 1  J 1  J 3.7  J 0.13  U 0.13  U 0.13  U 1.8  J 9.8  J 15  J 12.4 25

ALDRIN 29 0.14  U 0.13  U 0.13  U 0.27  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ALPHA-BHC 77 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ALPHA-CHLORDANE 1600 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

AROCLOR-1016 390 13  U 13  U 13  U 13  U 13  U 13  U 13  U 12  U 13  U 13  U 13  U 13  U

AROCLOR-1221 140 13  U 13  U 13  U 13  U 13  U 13  U 13  U 12  U 13  U 13  U 13  U 13  U

AROCLOR-1232 140 13  U 13  U 13  U 13  U 13  U 13  U 13  U 12  U 13  U 13  U 13  U 13  U

AROCLOR-1242 220 13  U 13  U 13  U 13  U 13  U 13  U 13  U 12  U 13  U 13  U 13  U 13  U

AROCLOR-1248 220 6.8  U 6.8  U 6.7  U 6.7  U 6.8  U 6.7  U 6.75  U 6.4  U 6.6  U 6.6  U 6.6  U 6.7  U

AROCLOR-1254 220 13  U 13  U 13  U 13  U 13  U 13  U 13  U 12  U 13  U 13  U 13  U 13  U

AROCLOR-1260 220 13  U 13  U 13  U 24  J 550 450 500 12  U 13  U 13  U 13  U 13  U

AROCLOR-1268 6.8  U 6.8  U 6.7  U 6.7  U 6.8  U 6.7  U 6.75  U 6.4  U 6.6  U 5.9  J 5.9  J 51  J

BETA-BHC 270 1.4  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

DELTA-BHC 77 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

DIELDRIN 30 40 0.14  U 0.13  U 0.13  U 2.6  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN I 37000 0.14  U 0.10  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN II 37000 1.7  UJ 0.30  UJ 0.13  U 0.13  U 39  UJ 0.13  UJ 19.565  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN SULFATE 37000 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDRIN 1800 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDRIN ALDEHYDE 1800 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.2  U 1.3  U 1.3  U 1.3  U 1.3  U

ENDRIN KETONE 1800 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.2  U 1.3  U 1.3  U 1.3  U 1.3  U

GAMMA-BHC (LINDANE) 520 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

GAMMA-CHLORDANE 1600 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.36  J 0.2125 0.73  J

HEPTACHLOR 110 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

HEPTACHLOR EPOXIDE 53 0.13  U 0.067  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.12  U 0.13  U 0.13  U 0.13  U 0.13  U

METHOXYCHLOR 31000 6.5  UJ 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 0.29  U 0.30  U 0.29  U 0.295  U 0.30  U

TOTAL AROCLOR 220 10000 10000 0.00  U 0.00  U 0.00  U 24 550 450 500 0.00  U 0.00  U 5.9 2.95 51

TOXAPHENE 440 34  U 34  U 33  U 33  U 34  U 33  U 33.5  U 32  U 33  U 33  U 33  U 33  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SS-SB01-

0001

CRF-SS-SB02-

0001

CRF-SS-SB03-

0001

CRF-SS-SB04-

0001

CRF-SS-SB05-

0001

CRF-SS-SB05-

0001-D

CRF-SS-SB05-

0001-AVG

CRF-SS-SB06-

0001

CRF-SS-SB07-

0001

CRF-SS-SB07-

0001-D

CRF-SS-SB07-

0001-AVG

CRF-SS-SB08-

0001

LOCATION ID CRF-SB01 CRF-SB02 CRF-SB03 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08

SAMPLE DATE 40511 40511 40505 40500 40501 40501 40501 40512 40505 40505 40505 40501

TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT 1 FT

SACODE NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL ORIG DUP AVG NORMAL

SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS

QC TYPE RSL DEC GALCH NM NM NM NM NM FD NM NM NM FD NM NM

METALS (MG/KG)

ALUMINUM 7700 14000 16000 16000 9000 9700 9000 9350 11000 9100 9600 9350 9300

ANTIMONY 3.1 10 0.3 0.37 0.27 0.5 0.66 0.45 0.555 0.37 0.41 0.42 0.415 9.8

ARSENIC 0.39 7 6.7 8 5.7 9  J 15  J 19  J 17 9.5 5.6 6.5 6.05 8.2  J

BARIUM 1500 5500 12 17 33 20  J 21  J 19  J 20 24 18 20 19 28  J

BERYLLIUM 16 0.4 0.31 0.41 0.49 0.36 0.3 0.23 0.265 0.31 0.32 0.36 0.34 0.36

CADMIUM 7 39 0.083 0.1 0.1 0.19 0.75 0.53 0.64 0.17 0.093 0.092 0.0925 0.27

CALCIUM 660 950 320 1700  J 1400  J 1200  J 1300 1200 910 1200 1055 2000  J

CHROMIUM 0.29 15 18 14 12 15 11 13 13 13 13 13 15

COBALT 2.3 12 13 8.1 9.9 9.6 11 10.3 9.9 9.1 9.3 9.2 7.1

COPPER 310 3100 15  J 21  J 9.8  J 19 22 18 20 15  J 17  J 19  J 18 33

IRON 5500 33000 33000 27000 21000  J 21000  J 20000  J 20500 28000 25000 25000 25000 18000  J

LEAD 400 150 19  J 27  J 33  J 31  J 50  J 37  J 43.5 19  J 29  J 41  J 35 630  J

MAGNESIUM 4200 4400 2200 2700  J 3100  J 2600  J 2850 3200 2600 2600 2600 2600  J

MANGANESE 180 390 440 390 430 370  J 61  J 330  J 195.5 480 330 320 325 320  J

MERCURY 0.56 23 0.017  U 0.03  J 0.06 0.023  J 0.042  J 0.045  J 0.0435 0.018  J 0.027  J 0.037  J 0.032 0.065

NICKEL 150 1000 23 26 15 19 15 15 15 18 15 16 15.5 15

POTASSIUM 360 420 320 510 400 430 415 430 370 470 420 510

SELENIUM 39 390 0.13  J 0.24  J 0.55 0.3  J 0.21  J 0.17  J 0.19 0.18  J 0.29  J 0.26  J 0.275 0.22  J

SILVER 39 200 0.073  J 0.11 0.12 0.073  J 0.3 0.2 0.25 0.065  J 0.077  J 0.076  J 0.0765 0.74

SODIUM 15  J 29  J 25  J 39  UJ 36  UJ 39  UJ 37.5  U 46  J 32  J 40  J 36 46  UJ

THALLIUM 5.5 0.035  J 0.058  J 0.097  J 0.05  J 0.046  J 0.034  J 0.04 0.059  J 0.082  J 0.058  J 0.07 0.047  J

VANADIUM 39 550 16 21 27 18 17 17 17 19 16 17 16.5 22

ZINC 2300 6000 53 53 46 67  J 62  J 56  J 59 47 57 65 61 210  J

PETROLEUM HYDROCARBONS 

(UG/KG)

DIESEL RANGE ORGANICS NA NA NA NA NA NA NA 17000 NA NA NA NA

GASOLINE RANGE ORGANICS NA NA NA NA NA NA NA 4100  U NA NA NA NA

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03 CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06

SAMPLE DATE 40511 40511 40511 40511 40511 40511 40505 40505 40505 40500 40500 40500 40501 40501 40501 40512 40512 40512 40512

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT 6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT 14 FT 14 FT 14 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT 8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT 16 FT 16 FT 16 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

QC TYPE RSL DEC GALCH NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM FD NM

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 870000 540000 11000 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

1,1,2,2-TETRACHLOROETHANE 560 1300 0.23  U 0.23  U 58  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 47  U 55  U 51  U

1,1,2-TRICHLOROETHANE 1100 3600 100 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

1,1-DICHLOROETHANE 3300 920000 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

1,1-DICHLOROETHENE 24000 200 700 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

1,2,4-TRICHLOROBENZENE 22000 96000 140000 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

1,2-DIBROMO-3-

CHLOROPROPANE

5.4 500 0.47  U 0.46  U 58  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 47  U 55  U 51  U

1,2-DIBROMOETHANE 34 10 0.5 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

1,2-DICHLOROBENZENE 190000 510000 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

1,2-DICHLOROETHANE 430 900 100 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

1,2-DICHLOROPROPANE 890 1900 100 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

1,3-DICHLOROBENZENE 430000 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

1,4-DICHLOROBENZENE 2400 27000 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

2-BUTANONE 2800000 10000000 3  UJ 3  UJ 64  UJ 1.4  UJ 9.8  UJ 1.7  UJ 6.2  UJ 0.95  U 4.9  UJ 2.1  J 0.88  U 1.6  J 1.1  U 1.1  UJ 0.96  U 1.4  UJ 47  U 93  UJ 70  U

2-HEXANONE 21000 0.47  U 0.46  U 58  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 47  U 55  U 51  U

4-METHYL-2-PENTANONE 530000 1200000 0.23  U 0.23  U 58  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 47  U 55  U 51  U

ACETONE 6100000 7800000 22  U 26  U 310  UJ 9.2  UJ 70  UJ 12  UJ 64  U 9.9  UJ 51  U 18 4.4  U 17 8.2  J 3.8  J 18 13  UJ 240  UJ 280  U 260  U

BENZENE 1100 2500 200 0.094  U 0.15  J 29  U 0.097  U 0.14  J 0.10  U 0.25  J 0.095  U 0.27  J 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U 24  U 28  U 26  U

BROMODICHLOROMETHANE 270 10000 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

BROMOFORM 61000 81000 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

BROMOMETHANE 730 800 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

CARBON DISULFIDE 82000 0.27  J 0.32  J 29  U 0.45  J 4.9  J 0.38  J 3.3 0.26  J 14 0.65  J 0.44  U 0.45  U 0.27  J 0.28  J 0.48  U 0.22  J 24  U 28  U 26  U

CARBON TETRACHLORIDE 610 1500 400 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

CHLOROBENZENE 29000 210000 3200 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

CHLORODIBROMOMETHANE 680 7600 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

CHLOROETHANE 1500000 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

CHLOROFORM 290 1200 0.094  U 0.092  U 29  U 0.097  U 0.10  UJ 0.10  U 0.11  U 0.095  U 0.085  U 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U 24  U 28  U 26  U

CHLOROMETHANE 12000 0.47  U 0.46  U 58  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 47  U 55  U 51  U

CIS-1,2-DICHLOROETHENE 16000 630000 1700 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 1.7 0.24  U 24  U 28  U 26  U

CIS-1,3-DICHLOROPROPENE 1700 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

CYCLOHEXANE 700000 0.094  U 0.092  U 58  U 0.097  U 0.10  UJ 0.10  U 0.38  J 0.095  U 0.085  U 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U 47  U 55  U 51  U

DICHLORODIFLUOROMETHANE 18000 0.47  UJ 0.51  UJ 58  UJ 0.48  UJ 0.52  UJ 0.51  UJ 0.53  UJ 0.47  UJ 0.42  UJ 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  UJ 47  UJ 55  UJ 51  U

ETHYLBENZENE 5400 71000 27000 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

ISOPROPYLBENZENE 210000 27000 0.23  U 0.23  U 29  U 0.24  U 0.26  UJ 0.26  U 0.27  U 0.24  U 0.21  U 0.20  U 0.22  U 0.23  U 0.28  U 0.27  UJ 0.24  U 0.24  U 24  U 28  U 26  U

METHYL ACETATE 7800000 0.94  UJ 0.47  UJ 510  U 0.97  UJ 1  UJ 1  UJ 1.1  U 0.95  U 0.45  UJ 0.81  U 0.88  U 0.90  U 1.1  U 1.1  UJ 0.96  U 0.94  U 56  UJ 90  UJ 73  U

METHYL CYCLOHEXANE 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.71  J 0.19  U 0.41  J 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

METHYL TERT-BUTYL ETHER 43000 390000 900 0.19  U 0.18  U 58  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 47  U 55  U 51  U

METHYLENE CHLORIDE 11000 45000 2.3  U 2.3  U 58  U 2.4  U 2.6  UJ 2.6  U 2.7  U 2.4  U 2.1  U 2  U 2.2  U 2.3  U 2.8  U 2.7  UJ 2.4  U 2.4  U 47  U 55  U 51  U

STYRENE 630000 13000 2900 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

TETRACHLOROETHENE 550 12000 100 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 9.7 0.19  U 24  U 28  U 26  U

TOLUENE 500000 190000 32000 0.47  U 0.46  U 220 0.48  U 1.1  J 0.51  U 0.63  J 0.47  U 0.56  J 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03 CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06

SAMPLE DATE 40511 40511 40511 40511 40511 40511 40505 40505 40505 40500 40500 40500 40501 40501 40501 40512 40512 40512 40512

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT 6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT 14 FT 14 FT 14 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT 8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT 16 FT 16 FT 16 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

QC TYPE RSL DEC GALCH NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM FD NM

TOTAL 1,2-DICHLOROETHENE 70000 630000 0.21  U 0.205  U 29  U 0.215  U 0.235  UJ 0.23  U 0.24  U 0.215  U 0.19  U 0.18  U 0.20  U 0.205  U 0.25  U 0.245  UJ 1.7 0.215  U 24  U 28  U 26  U

TOTAL XYLENES 63000 110000 540000 0.94  U 0.92  U 87  U 0.97  U 1  UJ 1  U 1.1  U 0.95  U 0.85  U 0.81  U 0.88  U 0.90  U 1.1  U 1.1  UJ 0.96  U 0.94  U 71  U 83  U 77  U

TRANS-1,2-DICHLOROETHENE 15000 3300 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

TRANS-1,3-DICHLOROPROPENE 1700 0.19  U 0.18  U 29  U 0.19  U 0.21  UJ 0.20  U 0.21  U 0.19  U 0.17  U 0.16  U 0.18  U 0.18  U 0.22  U 0.22  UJ 0.19  U 0.19  U 24  U 28  U 26  U

TRICHLOROETHENE 2800 13000 200 0.47  U 0.46  U 58  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 3.3 0.47  U 47  U 55  U 51  U

TRICHLOROFLUOROMETHANE 79000 0.094  U 0.092  U 29  U 0.097  U 0.10  UJ 0.10  U 0.11  U 0.095  U 0.085  U 0.081  U 0.088  U 0.09  U 0.11  U 0.11  UJ 0.096  U 0.094  U 24  U 28  U 26  U

VINYL CHLORIDE 60 20 300 0.47  U 0.46  U 29  U 0.48  U 0.52  UJ 0.51  U 0.53  U 0.47  U 0.42  U 0.40  U 0.44  U 0.45  U 0.56  U 0.54  UJ 0.48  U 0.47  U 24  U 28  U 26  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000 1.7  U 8.3 1.7  U 1.7  U 3.7 1.6  U 4.4 1.6  U 52  J 0.66  J 0.33  J 0.67  J 1.7  U 1.6  U 6.3 1.7  U 1.6  U 1.8  U 1.7  U

ACENAPHTHENE 340000 43000 1.7  U 15 7.8 1.7  U 4.3 1.6  U 24  J 1.6  U 380  J 0.99  J 1.6  U 1.3  J 1.7  U 1.6  U 22 1.7  U 1.6  U 1.8  U 1.7  U

ACENAPHTHYLENE 340000 23000 1.7  U 19 1  J 1.7  U 13 1.6  U 6.4  J 1.6  U 91  J 0.66  J 1.6  U 1  J 1.7  U 1.6  U 13 1.7  U 1.6  U 1.8  U 1.7  U

ANTHRACENE 1700000 35000 1.7  U 22 14 1.7  U 7.4 1.6  U 47  J 1.6  U 860  J 2 1.6  U 3 0.66  J 1.6  U 33  J 1.7  U 1.6  U 1.8  U 1.7  U

BENZO(A)ANTHRACENE 150 900 0.99  J 110  J 55 1.7  U 53  J 1.6  U 88  J 1.6  U 1600 9.9 1.6  U 20 9.9 1.3  J 150 1.7  U 1.3  J 1.8  U 1.3  J

BENZO(A)PYRENE 15 400 240000 0.66  J 160 43 1.7  U 80 1.6  U 120  J 1.6  U 990 8.2  J 1.6  U 17 10 2.6 130 0.67  J 2.3 1.8  U 1.6

BENZO(B)FLUORANTHENE 150 900 0.99  J 210 71 1.7  U 94 1.6  U 190 1.6  U 2400 12 1.6  U 25 14 3.3 180 1.7  U 2 1.8  U 1.45

BENZO(G,H,I)PERYLENE 170000 800 1.7  U 110  J 31 1.7  U 32  J 1.6  U 67 1.6  U 820 4.9  J 1.6  U 10 5.3 1.6 83 1.7  U 1.6 1.8  U 1.6

BENZO(K)FLUORANTHENE 1500 900 1.7  U 80  J 31 1.7  U 21  J 1.6  U 61 1.6  U 920 4.9  J 0.66  J 8.4 4.3 2 100 0.34  J 2 1.8  U 1.45

CHRYSENE 15000 400 0.66  J 160 37 1.7  U 80 1.6  U 100  J 1.6  U 1800 6.6  J 1.6  U 13 7.3 2 120 1.7  U 0.98  J 1.8  U 0.98  J

DIBENZO(A,H)ANTHRACENE 15 400 1.7  U 8.7  J 6.5 1.7  U 6  J 1.6  U 47 1.6  U 340 1.3  J 1.6  U 5  J 1.3  J 1.6 33  J 1.7  U 2 1.8  U 1.45

FLUORANTHENE 230000 20000 2.6 240 68 1.7  U 130 1.6  U 260  J 0.98  J 4900 15 1.6  U 26 13 1.6  U 180 1.7  U 1.6  U 1.8  U 1.7  U

FLUORENE 230000 28000 1.7  U 15 7.1 1.7  U 4.7 1.6  U 27  J 1.6  U 490  J 1.3  J 1.6  U 1.7 1.7  U 1.6  U 24 1.7  U 1.6  U 1.8  U 1.7  U

INDENO(1,2,3-CD)PYRENE 150 900 1.7  U 80  J 27  J 1.7  U 33  J 1.6  U 81 1.6  U 990 6.6  J 1.6  U 12 5.6 1.6 120 1.7  U 2 1.8  U 1.45

NAPHTHALENE 3600 54000 800 1.7  U 6.7 0.68  J 1.7  U 3 1.6  U 9.4 1.6  U 120 0.66  J 1.6  U 1  J 1.7  U 1.6  U 10 1.7  U 1.6  U 1.8  U 1.7  U

PHENANTHRENE 170000 40000 0.99  J 160 66 1.7  U 53  J 1.6  U 170  J 0.65  J 3700 11 0.66  J 17 6 1.6  U 120 1.7  U 1.6  U 1.8  U 1.7  U

PYRENE 170000 13000 3 290 120 1.7  U 190 0.98  J 280  J 0.65  J 6200 16 0.33  J 34 16 0.33  J 230 1.7  U 1.6  U 1.8  U 1.7  U

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000 0.13  U 0.13  U 280 0.14  U 110 0.13  U 0.13  U 0.13  U 0.13  U 0.43  J 0.13  U 1.3  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

4,4'-DDE 1400 0.30  J 3.7  J 56  J 0.14  U 83 0.32  J 0.33  J 0.13  U 3.7  J 0.23  J 0.13  U 0.66  J 0.20  J 0.13  U 3.2  J 0.13  U 0.13  U 0.13  U 0.13  U

4,4'-DDT 1700 0.72  J 18 16  J 0.14  U 9.5  J 2.1  UJ 1.8  J 0.13  U 9.8  J 0.63  J 0.13  U 2.3  J 0.57  J 0.13  U 48  J 0.13  U 0.13  U 0.13  U 0.13  U

ALDRIN 29 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ALPHA-BHC 77 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ALPHA-CHLORDANE 1600 0.13  U 0.13  U 5  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 1.2  J 0.13  U 0.13  U 0.13  U 0.13  U

AROCLOR-1016 390 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1221 140 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1232 140 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1242 220 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1248 220 6.6  U 6.7  U 6.8  U 6.8  U 6.7  U 6.4  U 6.6  U 6.6  U 6.7  U 6.7  U 6.6  U 6.6  U 6.7  U 6.8  U 6.8  U 6.6  U 6.7  U 6.7  U 6.7  U

AROCLOR-1254 220 13  U 13  U 13  U 13  U 17  J 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

AROCLOR-1260 220 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 9.6  J 13  U 13  U 13  U 13  U 13  U 61 13  U 13  U 13  U 13  U

AROCLOR-1268 6.6  U 7.1  J 6.8  U 6.8  U 6.7  U 6.4  U 6.6  U 6.6  U 6.7  U 6.7  U 6.6  U 6.6  U 6.7  U 6.8  U 6.8  U 6.6  U 6.7  U 6.7  U 6.7  U

BETA-BHC 270 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID CRF-SO-SB01-

1820

CRF-SO-SB01-

0406

CRF-SO-SB01-

0608

CRF-SO-SB02-

1820

CRF-SO-SB02-

0406

CRF-SO-SB02-

0810

CRF-SO-SB03-

1012

CRF-SO-SB03-

1618

CRF-SO-SB03-

0608

CRF-SO-SB04-

1012

CRF-SO-SB04-

2020.5

CRF-SO-SB04-

0810

CRF-SO-SB05-

1012

CRF-SO-SB05-

1820

CRF-SO-SB05-

0204

CRF-SO-SB06-

1214

CRF-SO-SB06-

1416

CRF-SO-SB06-

1416-D

CRF-SO-SB06-

1416-AVG

LOCATION ID CRF-SB01 CRF-SB01 CRF-SB01 CRF-SB02 CRF-SB02 CRF-SB02 CRF-SB03 CRF-SB03 CRF-SB03 CRF-SB04 CRF-SB04 CRF-SB04 CRF-SB05 CRF-SB05 CRF-SB05 CRF-SB06 CRF-SB06 CRF-SB06 CRF-SB06

SAMPLE DATE 40511 40511 40511 40511 40511 40511 40505 40505 40505 40500 40500 40500 40501 40501 40501 40512 40512 40512 40512

TOP DEPTH 18 FT 4 FT 6 FT 18 FT 4 FT 8 FT 10 FT 16 FT 6 FT 10 FT 20 FT 8 FT 10 FT 18 FT 2 FT 12 FT 14 FT 14 FT 14 FT

BOTTOM DEPTH 20 FT 6 FT 8 FT 20 FT 6 FT 10 FT 12 FT 18 FT 8 FT 12 FT 20.5 FT 10 FT 12 FT 20 FT 4 FT 14 FT 16 FT 16 FT 16 FT

SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

QC TYPE RSL DEC GALCH NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM FD NM

DELTA-BHC 77 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

DIELDRIN 30 40 0.13  U 1.5  J 20  UJ 0.14  U 0.13  U 0.064  J 0.13  U 0.13  U 0.13  U 0.10  J 0.13  U 0.26  J 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN I 37000 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN II 37000 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 2.6  UJ 0.13  U 0.13  U 0.13  U 0.13  U

ENDOSULFAN SULFATE 37000 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDRIN 1800 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

ENDRIN ALDEHYDE 1800 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

ENDRIN KETONE 1800 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

GAMMA-BHC (LINDANE) 520 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

GAMMA-CHLORDANE 1600 0.13  U 0.56  J 4.3  J 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

HEPTACHLOR 110 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

HEPTACHLOR EPOXIDE 53 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

METHOXYCHLOR 31000 0.30  U 0.30  U 0.30  U 0.30  U 0.30  U 2.5  J 0.30  U 0.30  U 0.30  U 0.30  U 0.29  U 0.30  U 0.30  U 0.30  U 0.30  U 0.29  U 0.30  U 0.30  U 0.30  U

TOTAL AROCLOR 220 10000 10000 0.00  U 7.1 0.00  U 0.00  U 17 0.00  U 0.00  U 0.00  U 9.6 0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 61 0.00  U 0.00  U 0.00  U 0.00  U

TOXAPHENE 440 33  U 33  U 34  U 34  U 33  U 32  U 33  U 33  U 33  U 33  U 33  U 33  U 33  U 34  U 34  U 33  U 33  U 33  U 33  U

METALS (MG/KG)

ALUMINUM 7700 11000 11000 12000 7200 8600 11000 9500 8300 11000 10000 7800 11000 11000 15000 7300 11000 24000 23000 23500

ANTIMONY 3.1 10 0.3 0.55 0.52 0.16  J 0.48 0.36 0.28 0.33 0.68 0.3 0.34 0.36 0.28 0.31 0.9 0.31 0.98 0.58 0.78

ARSENIC 0.39 7 8.4 9.7 15 7.2 4.6 10 9.3 8.1 8.8 7.9  J 11  J 11  J 12  J 9.9  J 5.2  J 33 27 18 22.5

BARIUM 1500 5500 25 23 24 16 19 23 22 28 21 19  J 10  J 16  J 22  J 8.5  J 20  J 14 10 8.6 9.3

BERYLLIUM 16 0.4 0.27 0.39 0.42 0.24 0.28 0.42 0.43 0.27 0.34 0.34 0.26 0.44 0.31 0.31 0.3 0.25 0.44 0.45 0.445

CADMIUM 7 39 0.13 0.13 0.15 0.083 0.14 0.075 0.11 0.093 0.15 0.06 0.061 0.073 0.083 0.27 0.2 0.072 0.11 0.073 0.0915

CALCIUM 1600 2200 1100 1800 1300 720 1400 1200 3200 510  J 1600  J 690  J 1700  J 2000  J 1100  J 1900 2300 2600 2450

CHROMIUM 0.29 15 13 13 12 9.4 15 15 13 13 16 14 17 16 21 9.6 14 25 24 24.5

COBALT 2.3 16 11 7.7 12 5.4 14 13 14 9.1 11 6.4 11 14 14 7.2 16 21 16 18.5

COPPER 310 3100 15  J 17  J 12  J 22  J 9.4  J 25  J 24  J 20  J 17  J 17 18 21 15 18 17 22  J 38  J 24  J 31

IRON 5500 43000 26000 25000 29000 17000 31000 36000 32000 25000 30000  J 25000  J 26000  J 31000  J 38000  J 14000  J 37000 66000 63000 64500

LEAD 400 150 9.8  J 30  J 47  J 6.6  J 45  J 12  J 12  J 10  J 37  J 11  J 10  J 15  J 8.2  J 9.1  J 32  J 9.5  J 11  J 17  J 14

MAGNESIUM 4100 3400 2200 3700 2100 3700 2900 3000 3100 3000  J 2700  J 3000  J 3400  J 5400  J 2000  J 4000 9000 8800 8900

MANGANESE 180 390 810 400 280 520 210 460 370 460 320 270  J 110  J 340  J 450  J 250  J 210  J 280 1800 2200 2000

MERCURY 0.56 23 0.017  U 0.021  J 0.038  J 0.017  U 0.059 0.017  U 0.017  U 0.017  U 0.032  J 0.017  U 0.017  U 0.017  U 0.017  U 0.017  U 0.027  J 0.017  U 0.017  U 0.017  U 0.017  U

NICKEL 150 1000 32 18 14 22 11 24 23 22 17 20 17 21 26 31 12 22 47 39 43

POTASSIUM 620 560 400 530 400 600 660 1100 570 790 750 560 790 500 380 590 390 370 380

SELENIUM 39 390 0.1  U 0.27  J 0.45  J 0.13  J 0.25  J 0.16  J 0.31  J 0.15  J 0.25  J 0.16  J 0.27  J 0.22  J 0.11  J 0.46 0.14  J 0.52 0.1  U 0.1  U 0.10  U

SILVER 39 200 0.058  J 0.069  J 0.098  J 0.06  J 0.082  J 0.034  J 0.056  J 0.1 0.065  J 0.053  J 0.061  J 0.052  J 0.064  J 0.067  J 0.19 0.11 0.077  J 0.069  J 0.073

SODIUM 38  J 46  J 53 40  J 37  J 67 30  J 82 38  J 39  UJ 52  U 35  UJ 70 42  UJ 34  UJ 68 55 53 54

THALLIUM 5.5 0.045  J 0.058  J 0.074  J 0.032  J 0.052  J 0.069  J 0.06  J 0.13 0.053  J 0.065  J 0.045  J 0.046  J 0.052  J 0.022  J 0.043  J 0.09  J 0.039  J 0.02  J 0.0295

VANADIUM 39 550 16 18 23 13 16 19 18 16 20 17 13 16 16 17 13 19 17 16 16.5

ZINC 2300 6000 100 54 58 57 54 54 55 56 51 42  J 42  J 46  J 55  J 65  J 65  J 51 92 64 78

PETROLEUM HYDROCARBONS 

(UG/KG)

DIESEL RANGE ORGANICS NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5100  UJ 5000  UJ 5000  UJ 5000  U

GASOLINE RANGE ORGANICS NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4500  U 4500  U 4400  U 4450  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE RSL DEC GALCH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 870000 540000 11000

1,1,2,2-TETRACHLOROETHANE 560 1300

1,1,2-TRICHLOROETHANE 1100 3600 100

1,1-DICHLOROETHANE 3300 920000

1,1-DICHLOROETHENE 24000 200 700

1,2,4-TRICHLOROBENZENE 22000 96000 140000

1,2-DIBROMO-3-

CHLOROPROPANE

5.4 500

1,2-DIBROMOETHANE 34 10 0.5

1,2-DICHLOROBENZENE 190000 510000

1,2-DICHLOROETHANE 430 900 100

1,2-DICHLOROPROPANE 890 1900 100

1,3-DICHLOROBENZENE 430000

1,4-DICHLOROBENZENE 2400 27000

2-BUTANONE 2800000 10000000

2-HEXANONE 21000

4-METHYL-2-PENTANONE 530000 1200000

ACETONE 6100000 7800000

BENZENE 1100 2500 200

BROMODICHLOROMETHANE 270 10000

BROMOFORM 61000 81000

BROMOMETHANE 730 800

CARBON DISULFIDE 82000

CARBON TETRACHLORIDE 610 1500 400

CHLOROBENZENE 29000 210000 3200

CHLORODIBROMOMETHANE 680 7600

CHLOROETHANE 1500000

CHLOROFORM 290 1200

CHLOROMETHANE 12000

CIS-1,2-DICHLOROETHENE 16000 630000 1700

CIS-1,3-DICHLOROPROPENE 1700

CYCLOHEXANE 700000

DICHLORODIFLUOROMETHANE 18000

ETHYLBENZENE 5400 71000 27000

ISOPROPYLBENZENE 210000 27000

METHYL ACETATE 7800000

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER 43000 390000 900

METHYLENE CHLORIDE 11000 45000

STYRENE 630000 13000 2900

TETRACHLOROETHENE 550 12000 100

TOLUENE 500000 190000 32000

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08 CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

40512 40505 40505 40505 40501 40501 40501 40497 40497 40497 40497 40497 40497 40497 40497 40497 40497

4 FT 10 FT 20 FT 4 FT 36 FT 4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT 1 FT 11 FT 1 FT 5 FT

6 FT 12 FT 22 FT 6 FT 38 FT 6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT 2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM NM NM FD NM NM NM NM NM NM

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  UJ 0.50  U 0.41  U 0.50  U 0.53  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  UJ 0.50  U 0.41  U 0.50  U 0.53  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

1.9  UJ 4.4  UJ 1.6  UJ 13  U 1.1  U 8.3  J 8.4  J 12  J 7.6  J 1.4  J 1.4  J 1.4 3.9  J 10 1.6  J 1.9  J 1.1  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

20  U 40  U 29  U 160  U 7.2  J 94 55 130  J 48 11  J 8.6  J 9.8 40  J 87 16 16 7.2  J

0.095  U 0.32  J 0.083  U 0.13  J 0.11  U 0.22  J 0.56  J 0.091  UJ 0.25  J 0.06  U 0.067  U 0.0635  U 0.11  U 0.17  J 0.083  U 0.099  U 0.11  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.50  J 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.46  J 0.42  J 0.27  J 0.31  J 0.37  J 0.28  J 5.5 0.28  J 0.95  J 0.67  J 0.85  J 0.76 0.34  J 0.41  J 0.69  J 0.26  J 0.53  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.095  U 0.11  U 0.083  U 0.12  U 0.11  U 0.10  U 0.11  U 0.091  UJ 0.09  U 0.06  U 0.067  U 0.0635  U 0.11  U 0.10  U 0.083  U 0.099  U 0.11  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.095  U 8.6 0.083  U 0.12  U 0.11  U 0.32  J 1.1  J 0.091  UJ 0.09  U 0.06  U 0.067  U 0.0635  U 0.11  U 0.10  U 0.083  U 0.099  U 0.11  U

0.47  UJ 0.57  UJ 0.42  UJ 0.60  UJ 0.55  U 0.51  U 0.57  UJ 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.24  U 0.29  U 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.24  U 0.49  J 0.21  U 0.30  U 0.27  U 0.25  U 0.29  U 0.23  UJ 0.22  U 0.15  U 0.17  U 0.16  U 0.26  U 0.25  U 0.21  U 0.25  U 0.26  U

0.95  UJ 1.1  UJ 0.83  U 1.2  UJ 1.1  U 1  U 1.1  U 2.9  J 0.90  U 0.60  U 0.67  U 0.635  U 1.1  U 0.94  J 0.83  U 0.99  U 1.1  U

0.19  U 17 0.17  U 0.24  U 0.22  U 1  J 1.3  J 0.18  UJ 1.6  J 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

2.4  U 2.9  U 2.1  U 3  U 2.7  U 2.5  U 2.9  U 2.3  UJ 2.2  U 1.5  U 1.7  U 1.6  U 2.6  UJ 2.5  U 2.1  U 2.5  U 2.6  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.19  U 8.7 0.17  U 52 0.22  U 0.73  J 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 3.7 0.17  U 0.20  U 0.21  U

0.47  U 0.55  J 0.42  U 0.59  J 0.55  U 0.40  J 0.41  J 0.46  UJ 0.54  J 0.30  U 0.34  U 0.32  U 0.29  J 0.41  J 0.41  U 0.50  U 0.53  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE RSL DEC GALCH

VOLATILES (UG/KG)TOTAL 1,2-DICHLOROETHENE 70000 630000

TOTAL XYLENES 63000 110000 540000

TRANS-1,2-DICHLOROETHENE 15000 3300

TRANS-1,3-DICHLOROPROPENE 1700

TRICHLOROETHENE 2800 13000 200

TRICHLOROFLUOROMETHANE 79000

VINYL CHLORIDE 60 20 300

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 123000

ACENAPHTHENE 340000 43000

ACENAPHTHYLENE 340000 23000

ANTHRACENE 1700000 35000

BENZO(A)ANTHRACENE 150 900

BENZO(A)PYRENE 15 400 240000

BENZO(B)FLUORANTHENE 150 900

BENZO(G,H,I)PERYLENE 170000 800

BENZO(K)FLUORANTHENE 1500 900

CHRYSENE 15000 400

DIBENZO(A,H)ANTHRACENE 15 400

FLUORANTHENE 230000 20000

FLUORENE 230000 28000

INDENO(1,2,3-CD)PYRENE 150 900

NAPHTHALENE 3600 54000 800

PHENANTHRENE 170000 40000

PYRENE 170000 13000

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000

4,4'-DDE 1400

4,4'-DDT 1700

ALDRIN 29

ALPHA-BHC 77

ALPHA-CHLORDANE 1600

AROCLOR-1016 390

AROCLOR-1221 140

AROCLOR-1232 140

AROCLOR-1242 220

AROCLOR-1248 220

AROCLOR-1254 220

AROCLOR-1260 220

AROCLOR-1268

BETA-BHC 270

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08 CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

40512 40505 40505 40505 40501 40501 40501 40497 40497 40497 40497 40497 40497 40497 40497 40497 40497

4 FT 10 FT 20 FT 4 FT 36 FT 4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT 1 FT 11 FT 1 FT 5 FT

6 FT 12 FT 22 FT 6 FT 38 FT 6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT 2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM NM NM FD NM NM NM NM NM NM

0.215  U 0.26  U 0.19  U 0.27  U 0.245  U 0.225  U 0.26  U 0.205  UJ 0.20  U 0.135  U 0.15  U 0.1425  U 0.235  U 0.225  U 0.19  U 0.225  U 0.235  U

0.95  U 1.9  J 0.83  U 1.2  U 1.1  U 1  U 1.1  U 0.91  UJ 0.38  J 0.60  U 0.67  U 0.635  U 1.1  U 1  U 0.83  U 0.99  U 1.1  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.19  U 0.23  U 0.17  U 0.24  U 0.22  U 0.20  U 0.23  U 0.18  UJ 0.18  U 0.12  U 0.13  U 0.125  U 0.21  U 0.20  U 0.17  U 0.20  U 0.21  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

0.095  U 0.11  U 0.083  U 0.12  U 0.11  U 0.10  U 0.11  U 0.091  UJ 0.09  U 0.06  U 0.067  U 0.0635  U 0.11  U 0.10  U 0.083  U 0.099  U 0.11  U

0.47  U 0.57  U 0.42  U 0.60  U 0.55  U 0.51  U 0.57  U 0.46  UJ 0.45  U 0.30  U 0.34  U 0.32  U 0.53  U 0.50  U 0.41  U 0.50  U 0.53  U

1.7  U 3 1.6  U 1.7 1.7  U 8 8.7 0.64  J 17  J 2.6  J 0.99  J 1.795 2  J 15  J 3.4  U 3.3  U 3.3  U

1.7  U 13  J 1.6  U 8.1  J 1.7  U 17  J 13  J 1.3  J 9.6 6.5  J 2.3  J 4.4 6.3 140 1.7  U 1.7  U 0.66  J

1.7  U 8  J 1.6  U 15  J 1.7  U 4.4 7.1 1.9 8.9 7.1  J 3.6  J 5.35 13 23 1.7  U 1.7  U 1.7  U

0.33  J 32  J 1.6  U 16  J 1.7  U 50  J 39  J 3.5 16 22  J 7.3  J 14.65 28 160 1.4  J 0.33  J 3.6

5 80  J 1.6  U 47  J 1.7  U 150 130 27 68 99 68 83.5 100 820 8.8 14 20

4 99  J 1.6  U 60  J 1.7  U 130 120 24 67 85 60 72.5 81 720 7.8 12 15

5.3 140 1.6  U 81 1.7  U 170 140 34 100 120 84 102 120  J 1100 11 20 22

2 66 1.6  U 67 1.7  U 84 65 14 34 53  J 21  J 37 40  J 400 4.1 6.7 7.6

1  J 46 1.6  U 27  J 1.7  U 67  J 65 16 36 52  J 22  J 37 43 340 3 6.3 7.9

3 93  J 1.6  U 60  J 1.7  U 120 91 19 51 86  J 46  J 66 69 570 6.4 11 14

1.7  U 53 1.6  U 54 1.7  U 15  J 17  J 6.4  J 15 23  J 11  J 17 17 150 1  J 1.7 1.3  J

8 170  J 1.6  U 87  J 1.7  U 250 170 35 110 110 81 95.5 130  J 1300 13 19 31

1.7  U 12  J 1.6  U 11  J 1.7  U 31 26  J 1.9 16 13  J 4  J 8.5 8.3 110 1.7  U 1.7  U 1.6  J

2.7 86 1.6  U 67 1.7  U 67  J 78 16 36 52  J 22  J 37 55  J 450 5.1 8 8.6

1.7  U 3.6 1.6  U 2 1.7  U 7 18 0.96  J 4.1 3.6  J 1.7  J 2.65 1.7 11 1.7  U 1.7  U 1.7  U

3.3 110  J 1.6  U 67  J 1.7  U 200 140 24 77 90  J 32  J 61 150  J 800 8.4 6.7 17

8.3 270  J 0.32  J 170  J 1.7  U 280 190 45 130 200  J 94  J 147 240  J 1700 17 21 32

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 4.8  J 34 0.90  J 40 0.71  J 1.2  J 0.955 74 0.13  U 0.16  J 0.13  U 0.13  U

0.098  J 5.2  J 0.13  J 2.4  J 0.14  U 13  J 1.7  J 15  J 24 0.30  J 0.58  J 0.44 16  J 18 0.20  J 0.10  J 0.33  J

1.6  UJ 11  J 0.40  UJ 9.9  J 0.14  U 12  J 12  J 14  J 4.2  J 1.1  J 1.5  J 1.3 9  J 81 0.49  J 0.27  J 0.98  J

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 1.7  J 0.14  U 0.14  U 0.14  U 0.13  U 0.51  J 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.135  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.41  J 0.13  U 1.5  J 0.13  U 0.17  J 0.1175 25  J 5.9  J 0.13  U 0.13  U 0.13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

6.6  U 6.6  U 6.7  U 6.8  U 6.9  U 6.5  U 6.8  U 6.7  U 6.6  U 6.8  U 6.8  U 6.8  U 6.8  U 6.8  U 6.6  U 6.7  U 6.6  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U

13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 13  U 440 13  U 13  U 13  U

6.6  U 6.6  U 6.7  U 6.8  U 6.9  U 25  J 6.8  U 6.7  U 6.6  U 6.8  U 7.3  J 5.35 6.8  U 6.8  U 6.6  U 6.7  U 98  J

1.3  U 1.3  U 1.3  U 1.3  U 1.4  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.4  U 1.35  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

SUBMATRIX

QC TYPE RSL DEC GALCH

VOLATILES (UG/KG)DELTA-BHC 77

DIELDRIN 30 40

ENDOSULFAN I 37000

ENDOSULFAN II 37000

ENDOSULFAN SULFATE 37000

ENDRIN 1800

ENDRIN ALDEHYDE 1800

ENDRIN KETONE 1800

GAMMA-BHC (LINDANE) 520

GAMMA-CHLORDANE 1600

HEPTACHLOR 110

HEPTACHLOR EPOXIDE 53

METHOXYCHLOR 31000

TOTAL AROCLOR 220 10000 10000

TOXAPHENE 440

METALS (MG/KG)

ALUMINUM 7700

ANTIMONY 3.1 10

ARSENIC 0.39 7

BARIUM 1500 5500

BERYLLIUM 16 0.4

CADMIUM 7 39

CALCIUM

CHROMIUM 0.29

COBALT 2.3

COPPER 310 3100

IRON 5500

LEAD 400 150

MAGNESIUM

MANGANESE 180 390

MERCURY 0.56 23

NICKEL 150 1000

POTASSIUM

SELENIUM 39 390

SILVER 39 200

SODIUM

THALLIUM 5.5

VANADIUM 39 550

ZINC 2300 6000

PETROLEUM HYDROCARBONS 

(UG/KG)

DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

CRF-SO-SB06-

0406

CRF-SO-SB07-

1012

CRF-SO-SB07-

2022

CRF-SO-SB07-

0406

CRF-SO-SB08-

3638

CRF-SO-SB08-

0406

CRF-SO-SB08-

0810

CRF-SO-TP12-

0102

CRF-SO-TP12-

0809

CRF-SO-TP13-

1112

CRF-SO-TP13-

1112-D

CRF-SO-TP13-

1112-AVG

CRF-SO-TP13-

0506

CRF-SO-TP14-

0102

CRF-SO-TP14-

1112

CRF-SO-TP15-

0102

CRF-SO-TP15-

0506

CRF-SB06 CRF-SB07 CRF-SB07 CRF-SB07 CRF-SB08 CRF-SB08 CRF-SB08 CRF-TP12 CRF-TP12 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP13 CRF-TP14 CRF-TP14 CRF-TP15 CRF-TP15

40512 40505 40505 40505 40501 40501 40501 40497 40497 40497 40497 40497 40497 40497 40497 40497 40497

4 FT 10 FT 20 FT 4 FT 36 FT 4 FT 8 FT 1 FT 8 FT 11 FT 11 FT 11 FT 5 FT 1 FT 11 FT 1 FT 5 FT

6 FT 12 FT 22 FT 6 FT 38 FT 6 FT 10 FT 2 FT 9 FT 12 FT 12 FT 12 FT 6 FT 2 FT 12 FT 2 FT 6 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

NM NM NM NM NM NM NM NM NM NM FD NM NM NM NM NM NM

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.14  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 4.8  UJ 0.13  U 3.9  J 0.14  U 0.14  U 0.14  U 0.13  U 23  J 0.13  U 0.13  U 0.26  J

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.14  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.14  U 0.14  U 0.13  U 19  UJ 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.135  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.135  U 0.13  U 6.4  J 0.13  U 0.13  U 0.16  J

1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U 1.3  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.135  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.50  J 0.14  U 0.55  J 0.78  J 0.13  U 1.1  J 0.14  U 0.14  U 0.14  U 24  J 4.8  J 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.14  U 0.14  U 0.14  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U 0.13  U

0.30  U 0.30  U 0.30  U 0.30  U 0.31  U 0.29  U 0.30  U 0.30  U 0.30  U 0.30  U 0.31  U 0.305  U 0.30  U 0.30  U 0.30  U 0.30  U 0.29  U

0.00  U 0.00  U 0.00  U 0.00  U 0.00  U 25 0.00  U 0.00  U 0.00  U 0.00  U 7.3 3.65 0.00  U 440 0.00  U 0.00  U 98

33  U 33  U 33  U 34  U 34  U 32  U 34  U 33  U 33  U 34  U 34  U 34  U 34  U 34  U 33  U 33  U 33  U

14000 11000 11000 11000 5900 11000 12000 13000 11000 3800 4100 3950 11000 8700 13000 11000 11000

0.53 0.98 0.22 0.33 0.29 3.6 1 1.1 0.36 0.17  J 0.18  J 0.175 0.69 2 0.31 0.26 0.33

19 6 8 9.7 6.4  J 8.6  J 6.8  J 7.9  J 16  J 1.3  J 1.5  J 1.4 13  J 8.5  J 9  J 9.3  J 11  J

23 21 32 24 20  J 21  J 21  J 30  J 22  J 5.5  J 6.9  J 6.2 23  J 34  J 22  J 20  J 20  J

0.35 0.37 0.31 0.39 0.21 0.35 0.34 0.52 0.41 0.092  J 0.096 0.094 0.42 0.32 0.35 0.32 0.33

0.095 0.11 0.077 0.13 0.081 0.15 0.14 0.11 0.1 0.036  J 0.045  J 0.0405 0.11 0.39 0.086 0.061 0.079

1400 1500 840 1300 1800  J 3800  J 15000  J 670  J 850  J 560  J 530  J 545 1400  J 2000  J 1300  J 1200  J 1400  J

15 15 16 14 10 13 13 15 13 5.7 5.8 5.75 13 14 14 14 17

14 11 14 9.4 9.3 8.3 8.7 8.2 10 3.1 3.3 3.2 8.6 9 10 10 11

20  J 17  J 21  J 17  J 12 18 16 20 16 4.3 4.2 4.25 14 18 13 16 17

37000 29000 31000 25000 26000  J 23000  J 24000  J 20000  J 26000  J 7900  J 8700  J 8300 25000  J 18000  J 26000  J 28000  J 29000  J

11  J 29  J 8.7  J 38  J 5.1  J 160  J 44  J 31  J 23  J 5.2  J 15  J 10.1 30  J 140  J 17  J 11  J 15  J

4200 3100 3300 2800 3600  J 3000  J 3700  J 2200  J 2800  J 1400  J 1400  J 1400 2300  J 2400  J 3100  J 3600  J 3400  J

430 330 360 360 420  J 370  J 420  J 330  J 430  J 66  J 67  J 66.5 270  J 280  J 260  J 320  J 320  J

0.017  U 0.029  J 0.017  U 0.022  J 0.017  U 0.037  J 0.045  J 0.035  J 0.019  J 0.017  U 0.017  U 0.017  U 0.036  J 0.069 0.033  J 0.016  U 0.016  U

25 20 25 18 17 16 17 18 18 6.7 7 6.85 16 14 17 20 21

600 420 1200 390 500 510 510 380 360 230 220 225 430 380 540 590 780

0.1  U 0.25  J 0.21  J 0.38  J 0.17  J 0.24  J 0.36  J 0.44  J 0.28  J 0.12  J 0.094  J 0.107 0.38  J 0.27  J 0.35  J 0.19  J 0.19  J

0.071  J 0.075  J 0.043  J 0.069  J 0.12 0.2 0.077  J 0.1 0.091  J 0.043  J 0.033  J 0.038 0.09  J 0.13 0.07  J 0.07  J 0.11

73 33  J 53 33  J 56  U 48  UJ 52  U 30  UJ 34  UJ 22  UJ 21  UJ 21.5  U 33  UJ 39  UJ 57  U 120 140

0.041  J 0.053  J 0.08  J 0.069  J 0.032  J 0.044  J 0.052  J 0.077  J 0.064  J 0.043  J 0.043  J 0.043 0.068  J 0.046  J 0.061  J 0.051  J 0.056  J

17 19 18 24 14 17 18 19 18 7.1 7.9 7.5 20 15 18 17 16

59 63 47 50 41  J 72  J 55  J 52  J 51  J 18  J 20  J 19 46  J 120  J 45  J 45  J 48  J

5100  UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4600  U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dark Shading - Exceeds RSL; Bold/Italic - Exceeds DEC; Underline - Exceeds GALCH; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40533 40533 40534 40533 40533 40532 40532 40532 40532 40532

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1,2,2-TETRACHLOROETHANE 0.067 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

1,1,2-TRICHLOROETHANE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1-DICHLOROETHANE 2.4 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1-DICHLOROETHENE 7 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2,4-TRICHLOROBENZENE 70 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DIBROMO-3-CHLOROPROPANE 0.2 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

1,2-DIBROMOETHANE 0.05 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROBENZENE 600 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROETHANE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROPROPANE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,3-DICHLOROBENZENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,4-DICHLOROBENZENE 75 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

2-BUTANONE 710 1  U 1  U 1  U 3.7  J 1  U 1  U 1  U 1  U 1  U 1  U

2-HEXANONE 4.7 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

4-METHYL-2-PENTANONE 200 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

ACETONE 2200 5  UJ 5  UJ 5  UJ 25  U 5  UJ 5  U 5  UJ 5  UJ 5  UJ 5  UJ

BENZENE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMODICHLOROMETHANE 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMOFORM 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMOMETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BTEX 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U

CARBON DISULFIDE 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CARBON TETRACHLORIDE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROBENZENE 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLORODIBROMOMETHANE 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROETHANE 2100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROFORM 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROMETHANE 19 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CIS-1,2-DICHLOROETHENE 70 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CIS-1,3-DICHLOROPROPENE 0.43 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CYCLOHEXANE 1300 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

DICHLORODIFLUOROMETHANE 39 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ

ETHYLBENZENE 700 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

ISOPROPYLBENZENE 68 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL ACETATE 3700 0.5  U 0.5  U 0.5  U 1.7  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL CYCLOHEXANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL TERT-BUTYL ETHER 12 0.39  J 0.5  U 0.5  U 0.5  U 0.5  U 0.51  J 0.58  J 0.545  J 0.5  U 0.5  U

METHYLENE CHLORIDE 5 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  UJ 0.5  U 0.5  UJ 0.5  UJ 0.5  U

STYRENE 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TETRACHLOROETHENE 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOLUENE 1000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOTAL 1,2-DICHLOROETHENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOTAL CHLORINATED ETHENES 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U

TOTAL CHLORINATED VOCS 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ 0.49  UJ

TOTAL XYLENES 10000 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

TRANS-1,2-DICHLOROETHENE 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TRANS-1,3-DICHLOROPROPENE 0.43 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TRICHLOROETHENE 5 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

TRICHLOROFLUOROMETHANE 130 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

VINYL CHLORIDE 2 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40533 40533 40534 40533 40533 40532 40532 40532 40532 40532

SEMIVOLATILES (UG/L)

1,1-BIPHENYL 180 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

1,4-DIOXANE 6.1 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

2,4,5-TRICHLOROPHENOL 370 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

2,4,6-TRICHLOROPHENOL 6.1 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

2,4-DICHLOROPHENOL 11 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2,4-DIMETHYLPHENOL 73 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2,4-DINITROPHENOL 7.3 5.4  U 5  U 5  U 5  U 5.7  U 5.5  U 5.4  U 5.45  U 5.8  U 5  U

2,4-DINITROTOLUENE 0.22 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2,6-DINITROTOLUENE 3.7 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2-CHLORONAPHTHALENE 290 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

2-CHLOROPHENOL 18 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

2-METHYLNAPHTHALENE 15 0.011  J 0.05  U 0.05  U 0.01  J 0.057  U 0.011  J 0.054  U 0.019  J 0.058  U 0.05  U

2-METHYLPHENOL 180 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2-NITROANILINE 37 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

2-NITROPHENOL 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

3,3'-DICHLOROBENZIDINE 0.15 11  U 10  U 10  U 10  U 11  U 11  U 11  U 11  U 12  U 10  U

3-NITROANILINE 1.1  U 1  U 1  U 1  U 1.1  U 1.1  U 1.1  U 1.1  U 1.2  U 1  U

4,6-DINITRO-2-METHYLPHENOL 0.29 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

4-BROMOPHENYL PHENYL ETHER 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

4-CHLORO-3-METHYLPHENOL 370 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

4-CHLOROANILINE 0.34 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

4-CHLOROPHENYL PHENYL ETHER 0.27  U 0.25  U 0.25  U 0.25  U 0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

4-METHYLPHENOL 18 0.27  U 0.25  U 0.25  U 15 0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

4-NITROANILINE 3.4 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

4-NITROPHENOL 1.1  U 1  U 1  U 1  U 1.1  U 1.1  U 1.1  U 1.1  U 1.2  U 1  U

ACENAPHTHENE 220 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

ACENAPHTHYLENE 220 0.054  U 0.05  U 0.05  U 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

ACETOPHENONE 370 0.11  U 0.1  U 0.1  U 0.23  J 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

ANTHRACENE 1100 0.011  J 0.05  U 0.01  J 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

ATRAZINE 3 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

BENZALDEHYDE 370 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

BENZO(A)ANTHRACENE 0.029 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BENZO(A)PYRENE 0.2 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BENZO(B)FLUORANTHENE 0.029 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BENZO(G,H,I)PERYLENE 110 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BENZO(K)FLUORANTHENE 0.29 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BIS(2-CHLOROETHOXY)METHANE 11 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

BIS(2-CHLOROETHYL)ETHER 0.012 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

BIS(2-CHLOROISOPROPYL)ETHER 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

BIS(2-ETHYLHEXYL)PHTHALATE 6 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

BUTYL BENZYL PHTHALATE 35 0.11  U 0.073  J 0.1  U 0.1  U 0.091  J 0.24  J 0.14  J 0.19  J 0.12  U 0.15  J

CAPROLACTAM 1800 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

CARBAZOLE 0.27  U 0.25  U 0.25  U 0.25  U 0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

CHRYSENE 2.9 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

DIBENZO(A,H)ANTHRACENE 0.003 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

DIBENZOFURAN 3.7 0.27  U 0.25  U 0.25  U 0.25  U 0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

DIETHYL PHTHALATE 2900 0.49  J 0.43  J 0.41  J 0.37  J 0.5  J 0.27  U 0.45  J 0.292  J 0.49  J 0.4  J
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LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40533 40533 40534 40533 40533 40532 40532 40532 40532 40532

DIMETHYL PHTHALATE 0.27  U 0.25  U 0.25  U 0.25  U 0.28  U 0.27  U 0.27  U 0.27  U 0.29  U 0.25  U

DI-N-BUTYL PHTHALATE 370 1.1  U 1  U 1  U 1  U 1.1  U 1.1  U 1.1  U 1.1  U 1.2  U 1  U

DI-N-OCTYL PHTHALATE 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

FLUORANTHENE 150 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

FLUORENE 150 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

HEXACHLOROBENZENE 1 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

HEXACHLOROBUTADIENE 0.86 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

HEXACHLOROCYCLOPENTADIENE 50 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

HEXACHLOROETHANE 4.8 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

HIGH MOLECULAR WEIGHT PAHS 0.011  J 0.05  U 0.01  J 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.012  J 0.05  U

INDENO(1,2,3-CD)PYRENE 0.029 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

ISOPHORONE 71 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

LOW MOLECULAR WEIGHT PAHS 0.044  J 0.05  U 0.01  J 0.03  J 0.057  U 0.011  J 0.054  U 0.019  J 0.012  J 0.05  U

NAPHTHALENE 0.14 0.054  U 0.05  U 0.05  U 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.012  J 0.05  U

NITROBENZENE 0.12 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

N-NITROSO-DI-N-PROPYLAMINE 0.01 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

N-NITROSODIPHENYLAMINE 14 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

PENTACHLOROPHENOL 1 0.11  U 0.1  U 0.1  U 0.1  U 0.11  U 0.11  U 0.11  U 0.11  U 0.12  U 0.1  U

PHENANTHRENE 110 0.022  J 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

PHENOL 1100 0.54  U 0.5  U 0.5  U 0.25  J 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  UJ

PYRENE 110 0.011  J 0.05  U 0.01  J 0.01  J 0.057  U 0.055  U 0.054  U 0.0545  U 0.012  J 0.05  U

TOTAL CARCINOGENIC PAHS-

HALFND

0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

TOTAL CARCINOGENIC PAHS-POS 0.054  U 0.05  U 0.05  U 0.05  U 0.057  U 0.055  U 0.054  U 0.0545  U 0.058  U 0.05  U

TOTAL CHLORINATED VOCS 0.54  U 0.5  U 0.5  U 0.5  U 0.57  U 0.55  U 0.54  U 0.545  U 0.58  U 0.5  U

TOTAL PAHS 0.055  J 0.05  U 0.02  J 0.04  J 0.057  U 0.011  J 0.054  U 0.019  J 0.024  J 0.05  U

METALS (UG/L)

ALUMINUM 3700 380 100  U 200 900 240 250 190 220 190 100  U

ANTIMONY 6 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  UJ

ARSENIC 10 4.3  J 1  U 1  U 5.4 0.71  J 1  U 0.46  J 0.48  J 8.6 9.7

BARIUM 2000 95 55 36 42 30 60 57 58.5 66 44

BERYLLIUM 4 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

CADMIUM 5 0.093  J 0.069  J 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.089  J 0.2  U

CALCIUM 69000 36000 40000 65000 25000 36000 36000 36000 66000 87000

CHROMIUM 100 0.92  J 1  U 0.73  J 0.95  J 0.75  J 0.76  J 0.7  J 0.73  J 1  U 1  U

COBALT 1.1 15 2 2.6 17 2.7 2.1 2 2.05 12 5.6

COPPER 1300 1.8 1  U 2.1 1.8 0.9  J 1.6 0.82  J 1.21  J 1.4 1  U

IRON 2600 4700 65 500 10000 760 710 600 655 83000 32000

LEAD 15 0.43  J 0.5  U 0.5  U 0.7  J 0.5  U 0.33  J 0.5  U 0.29  J 0.24  J 0.5  U

MAGNESIUM 21000 5300 5700 19000 11000 11000 11000 11000 11000 10000

MANGANESE 88 13000 2400 1000 9600 2200 800 760 780 4100 6300

MERCURY 2 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U

NICKEL 100 11 3.4 6.6 13 3.8 4.7 4.4 4.55 3.5 2.3

POTASSIUM 6800 2500 1900 11000 3600 2700 2600 2650 3900 4100

SELENIUM 50 2.3  J 1  U 1  U 1  U 1  U 1  U 1  U 1  U 0.83  J 1  U

SILVER 18 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

SODIUM 42000 110000 93000 150000 50000 160000 160000 160000 13000 40000

THALLIUM 2 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

VANADIUM 18 0.75  J 1  U 0.47  J 1.4 0.42  J 0.34  J 0.33  J 0.335  J 0.55  J 1  U

ZINC 1100 4.4  J 3.4  J 4  U 4.1  J 4  U 3.9  J 4.5  J 4.2  J 4  U 3.4  J
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LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40533 40533 40534 40533 40533 40532 40532 40532 40532 40532

DISSOLVED METALS (UG/L)

ALUMINUM 3700 100  U 100  U 100  U 110 100  U 100  U 100  U 100  U 100  U 100  U

ANTIMONY 6 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

ARSENIC 10 4  J 1  U 1  U 5.2 1  U 1  U 1  U 1  U 8.2 9.9

BARIUM 2000 85 55 35 41 30 58 59 58.5 68 45

BERYLLIUM 4 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

CADMIUM 5 0.087  J 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.058  J 0.2  U

CALCIUM 67000 36000 40000 64000 26000 38000 39000 38500 68000 84000

CHROMIUM 100 0.48  J 0.47  J 0.52  J 0.69  J 1  U 1  U 1  U 1  U 1  U 1  U

COBALT 1.1 14 1.9 2.4 17 2.8 1.9 2.1 2 13 5.4

COPPER 1300 0.89  J 1.9 1 1 0.84  J 0.78  J 1.6 1.19  J 1  U 1  U

IRON 2600 3700 38  U 10  UJ 8300 48 280 320 300 78000 32000

LEAD 15 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

MAGNESIUM 20000 5200 5600 18000 12000 12000 12000 12000 11000 9900

MANGANESE 88 13000 2400 1000 10000 2400 780 820 800 4200 6200

MERCURY 2 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U

NICKEL 100 11 3.6 4.9 12 3.6 4.5 4.6 4.55 3.2 2.3

POTASSIUM 6100 2500 1900 11000 3500 2500 2600 2550 4000 3900

SELENIUM 50 3  J 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

SILVER 18 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

SODIUM 41000 110000 92000 140000 52000 160000 160000 160000 13000 39000

THALLIUM 2 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

VANADIUM 18 0.43  J 1  U 1  U 0.32  J 1  U 1  U 1  U 1  U 1  U 1  U

ZINC 1100 3.1  J 3  J 4  U 5.5  J 3.3  J 4.2  J 3.9  J 4.05  J 4  U 4  U

PCBS (UG/L)

AROCLOR-1016 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1221 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1232 0.5 0.043  U 0.04  U 0.04  U 0.04  U 0.044  U 0.046  U 0.043  U 0.0445  U 0.04  U 0.043  U

AROCLOR-1242 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1248 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1254 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1260 0.5 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

AROCLOR-1268 0.086  U 0.08  U 0.08  U 0.08  U 0.089  U 0.092  U 0.085  U 0.0885  U 0.08  U 0.087  U

TOTAL AROCLOR 0.5 0.0806  U 0.075  U 0.075  U 0.075  U 0.0834  U 0.0862  U 0.0798  U 0.083  U 0.075  U 0.0815  U

PESTICIDES (UG/L)

4,4'-DDD 0.28 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.002  UJ

4,4'-DDE 0.2 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

4,4'-DDT 0.2 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

ALDRIN 0.004 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

ALPHA-BHC 0.011 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

ALPHA-CHLORDANE 2 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

BETA-BHC 0.037 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

DELTA-BHC 0.2 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

DIELDRIN 0.004 0.00086  U 0.0008  U 0.0008  U 0.0008  U 0.00089  U 0.0014  J 0.00085  J 0.00112  J 0.0008  U 0.00087  U

ENDOSULFAN I 22 0.00086  U 0.0008  U 0.0008  U 0.0008  U 0.00089  U 0.00092  U 0.00085  U 0.000885  U 0.0008  U 0.00087  U

ENDOSULFAN II 22 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

ENDOSULFAN SULFATE 22 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

ENDRIN 2 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

ENDRIN ALDEHYDE 2 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

ENDRIN KETONE 2 0.017  U 0.016  U 0.016  U 0.016  U 0.018  U 0.018  U 0.017  U 0.0175  U 0.016  U 0.017  U

GAMMA-BHC (LINDANE) 0.2 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

GAMMA-CHLORDANE 2 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

HEPTACHLOR 0.4 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U
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LOCATION ID CRF-MW01 CRF-MW02 CRF-MW03 CRF-MW04 CRF-MW05 CRF-MW06 CRF-MW06 CRF-MW06 CRF-MW07 CRF-MW08

SAMPLE ID CRF-GW-

MW01-1210

CRF-GW-

MW02-1210

CRF-GW-

MW03-1210

CRF-GW-

MW04-1210

CRF-GW-

MW05-1210

CRF-GW-

MW06-1210

CRF-GW-

MW06-1210-D

CRF-GW-MW06-

1210-AVG

CRF-GW-

MW07-1210

CRF-GW-

MW08-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40533 40533 40534 40533 40533 40532 40532 40532 40532 40532

HEPTACHLOR EPOXIDE 0.2 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0017  U

METHOXYCHLOR 40 0.0086  U 0.008  U 0.008  U 0.008  U 0.0089  U 0.0092  U 0.0085  U 0.00885  U 0.008  U 0.0087  U

TOTAL CHLORDANE 0.00515  U 0.0048  U 0.0048  U 0.0048  U 0.00535  U 0.0055  U 0.0051  U 0.0053  U 0.0048  U 0.0052  U

TOTAL DDD/DDE/DDT 0.0017  U 0.0016  U 0.0016  U 0.0016  U 0.0018  U 0.0018  U 0.0017  U 0.00175  U 0.0016  U 0.0018  UJ

TOXAPHENE 3 0.00022  U 0.0002  U 0.0002  U 0.0002  U 0.00022  U 0.00023  U 0.00021  U 0.00022  U 0.0002  U 0.00022  U
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LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-

SD01-0006

CRF-SD-

SD02-0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-

SD03-0612

CRF-SD-

SD04-0006

CRF-SD-

SD05-0006

CRF-SD-

SD06-0006

CRF-SD-

SD07-0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40513 40513 40513 40513 40513 40513 40513 40513 40513

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 170 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

1,1,2,2-TETRACHLOROETHANE 940 85  U 0.28  U 0.18  U 0.23  U 330  UJ 0.33  U 0.28  U 0.25  U 0.18  U

1,1,2-TRICHLOROETHANE 1200 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,1-DICHLOROETHANE 27 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

1,1-DICHLOROETHENE 31 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

1,2,4-TRICHLOROBENZENE 9200 43  UJ 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,2-DIBROMO-3-CHLOROPROPANE 85  U 0.56  U 0.36  U 0.46  U 330  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,2-DIBROMOETHANE 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,2-DICHLOROBENZENE 340 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,2-DICHLOROETHANE 250 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

1,2-DICHLOROPROPANE 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

1,3-DICHLOROBENZENE 1700 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

1,4-DICHLOROBENZENE 350 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

2-BUTANONE 270 85  UJ 4  UJ 2.8  UJ 3.4  U 330  UJ 9.1  UJ 4.4  UJ 4.5  UJ 2.2  UJ

2-HEXANONE 22 85  U 0.56  U 0.36  U 0.46  U 330  UJ 0.67  U 0.55  U 0.50  U 0.36  U

4-METHYL-2-PENTANONE 33 85  U 0.28  U 0.18  U 0.23  U 330  UJ 5.2  J 1.2  J 1  J 0.61  J

ACETONE 9 430  UJ 46 31  U 30.75 1700  UJ 91 46 41 23  U

BENZENE 57 43  U 0.11  U 0.072  U 0.091  U 170  UJ 0.29  J 0.11  U 0.10  U 0.073  U

BROMODICHLOROMETHANE 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

BROMOFORM 650 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

BROMOMETHANE 1.37 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

CARBON DISULFIDE 0.85 43  U 3.1  J 1.2  J 2.15 170  UJ 3.9 0.52  J 0.36  J 0.92  J

CARBON TETRACHLORIDE 1200 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

CHLOROBENZENE 820 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

CHLORODIBROMOMETHANE 43  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

CHLOROETHANE 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

CHLOROFORM 22 43  U 0.11  U 0.072  U 0.091  U 170  UJ 0.13  U 0.11  U 0.10  U 0.073  U

CHLOROMETHANE 85  U 0.56  U 0.36  U 0.46  U 330  UJ 0.67  U 0.55  U 0.50  U 0.36  U

CIS-1,2-DICHLOROETHENE 400 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

CIS-1,3-DICHLOROPROPENE 0.051 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

CYCLOHEXANE 85  U 0.11  U 0.072  U 0.091  U 330  UJ 0.13  U 0.11  U 0.10  U 0.073  U

DICHLORODIFLUOROMETHANE 85  UJ 0.56  UJ 0.36  UJ 0.46  U 330  UJ 0.67  UJ 0.55  UJ 0.50  UJ 0.36  UJ

ETHYLBENZENE 3600 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

ISOPROPYLBENZENE 43  U 0.28  U 0.18  U 0.23  U 170  UJ 0.33  U 0.28  U 0.25  U 0.18  U

METHYL ACETATE 550  UJ 1.7  UJ 0.87  UJ 1.285  U 1500  J 5.4  J 1.4  UJ 1  UJ 0.73  UJ

METHYL CYCLOHEXANE 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

METHYL TERT-BUTYL ETHER 85  U 0.22  U 0.14  U 0.18  U 330  UJ 0.27  U 0.22  U 0.20  U 0.15  U

METHYLENE CHLORIDE 370 85  U 2.8  U 1.8  U 2.3  U 330  UJ 3.3  U 2.8  U 2.5  U 1.8  U

STYRENE 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

TETRACHLOROETHENE 530 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

TOLUENE 670 43  U 0.56  U 0.19  J 0.19  J 170  UJ 190 0.35  J 0.50  U 0.36  U

TOTAL 1,2-DICHLOROETHENE 43  U 0.25  U 0.16  U 0.205  U 170  UJ 0.30  U 0.25  U 0.225  U 0.165  U

TOTAL XYLENES 130 130  U 1.1  U 0.72  U 0.91  U 500  UJ 1.3  U 1.1  U 1  U 0.73  U

TRANS-1,2-DICHLOROETHENE 400 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

TRANS-1,3-DICHLOROPROPENE 0.051 43  U 0.22  U 0.14  U 0.18  U 170  UJ 0.27  U 0.22  U 0.20  U 0.15  U

TRICHLOROETHENE 1600 85  U 0.56  U 0.36  U 0.46  U 330  UJ 0.67  U 0.55  U 0.50  U 0.36  U

Dark Shading - Exceeds PAL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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NAVSTA NEWPORT, NEWPORT RI
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LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-

SD01-0006

CRF-SD-

SD02-0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-

SD03-0612

CRF-SD-

SD04-0006

CRF-SD-

SD05-0006

CRF-SD-

SD06-0006

CRF-SD-

SD07-0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40513 40513 40513 40513 40513 40513 40513 40513 40513

TRICHLOROFLUOROMETHANE 43  U 0.11  U 0.072  U 0.091  U 170  UJ 0.13  U 0.11  U 0.10  U 0.073  U

VINYL CHLORIDE 0.48  U 0.56  U 0.36  U 0.46  U 170  UJ 0.67  U 0.55  U 0.50  U 0.36  U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 20.2 3.6  J 1.7 2 1.85 14 2.6 6.7 3.4 2

ACENAPHTHENE 290 7.9 1.3  J 1.7 1.5 590  U 6.2 26 5 4.6

ACENAPHTHYLENE 160 16 2 2 2 590  U 5.6 8.4 6.4 4.3

ANTHRACENE 57.2 26  J 13  J 5.6  J 9.3 240  J 12 81  J 15 13

BENZO(A)ANTHRACENE 108 130 27  J 27  J 27 820 99  J 300 130  U 79  J

BENZO(A)PYRENE 150 120  J 40  J 40  J 40 820 160 300 54  J 110  J

BENZO(B)FLUORANTHENE 1800 200  J 66 53  J 59.5 1400 260 400 80  J 160

BENZO(G,H,I)PERYLENE 170 92  J 40  J 40  J 40 710 130  J 220 54  J 110  J

BENZO(K)FLUORANTHENE 240 1.6  UJ 40  J 27  J 33.5 710 99  J 220 54  J 79  J

CHRYSENE 166 130  J 53  J 53  J 53 940 200 320 80  J 130

DIBENZO(A,H)ANTHRACENE 33 26  J 66  U 67  U 66.5  U 590  U 160  U 54  J 130  U 130  U

FLUORANTHENE 423 220  J 80 80 80 1800 330 700 130 210

FLUORENE 77.4 8.2  J 3.6 2.7 3.15 350  J 9.9 30 9.4 5.3

INDENO(1,2,3-CD)PYRENE 200 79  J 27  J 47  J 37 590 99  J 190 80  J 79  J

NAPHTHALENE 176 3.6 0.99  J 1  J 0.995 590  U 1.6 3.4 1.7 0.99  J

PHENANTHRENE 204 79 40  J 27  J 33.5 710 160 380 110  J 110  J

PYRENE 195 260  J 93 93 93 1900 360 730 160 240

TOTAL PAHS ECO 1401.3 528.59 502 515.295 11004 1934.9 3969.5 842.9 1337.19

TOTAL PAHS ECO HALFND 1402.1 561.59 535.5 548.545 12184 2014.9 3969.5 972.9 1402.19

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4.88 2.4  J 3.4  J 1.6  J 2.5 0.099  U 0.13  U 2.7  J 2.9  J 0.13  U

4,4'-DDE 3.16 5.8  J 1.4  J 0.98  J 1.19 10  J 1.9  J 0.14  U 1.6  J 0.89  J

4,4'-DDT 4.16 8.6  J 1.2  UJ 0.81  UJ 1.005  U 5.5  UJ 2.4  UJ 6.2  UJ 2.9  UJ 1.8  UJ

ALDRIN 2 0.13  U 3.1  J 4.3  J 3.7 0.87  J 0.13  U 0.14  U 0.13  U 0.13  U

ALPHA-BHC 6 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

ALPHA-CHLORDANE 3.24 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.53  J

AROCLOR-1016 59.8 13  U 13  U 13  U 13  U 9.7  U 13  U 13  U 13  U 13  U

AROCLOR-1221 59.8 13  U 13  U 13  U 13  U 9.7  U 13  U 13  U 13  U 13  U

AROCLOR-1232 59.8 13  U 13  U 13  U 13  U 9.7  U 13  U 13  U 13  U 13  U

AROCLOR-1242 59.8 13  U 13  U 13  U 13  U 9.7  U 13  U 13  U 13  U 13  U

AROCLOR-1248 59.8 6.8  U 6.6  U 6.8  U 6.7  U 5  U 6.6  U 6.9  U 6.7  U 6.6  U

AROCLOR-1254 59.8 13  U 13  U 13  U 13  U 26  J 13  U 13  U 13  U 13  U

AROCLOR-1260 59.8 13  U 13  U 13  U 13  U 23  J 13  U 13  U 13  U 13  U

AROCLOR-1268 6.8  U 6.6  U 6.8  U 6.7  U 5  U 6.6  U 6.9  U 6.7  U 6.6  U

BETA-BHC 5 1.3  U 1.3  U 1.3  U 1.3  U 0.99  U 1.3  U 1.4  U 1.3  U 1.3  U

DELTA-BHC 120 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

DIELDRIN 2 0.91  J 20 19 19.5 0.099  U 1.6  J 1.4  J 1.2  J 0.13  U

ENDOSULFAN I 2.9 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

ENDOSULFAN II 14 0.13  U 0.49  UJ 0.13  U 0.31  U 2.3  UJ 0.43  UJ 0.65  UJ 0.13  U 0.13  U

ENDOSULFAN SULFATE 5.4 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

ENDRIN 2 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

ENDRIN ALDEHYDE 1.3  U 1.3  U 1.3  U 1.3  U 0.97  U 1.3  U 1.3  U 1.3  U 1.3  U

ENDRIN KETONE 1.3  U 1.3  U 1.3  U 1.3  U 0.97  U 1.3  U 1.3  U 1.3  U 1.3  U

GAMMA-BHC (LINDANE) 2.37 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

Dark Shading - Exceeds PAL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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LOCATION ID CRF-SD01 CRF-SD02 CRF-SD02 CRF-SD02 CRF-SD03 CRF-SD04 CRF-SD05 CRF-SD06 CRF-SD07

DEPTH 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT 0 - 0.5 FT

SAMPLE ID CRF-SD-

SD01-0006

CRF-SD-

SD02-0006

CRF-SD-SD02-

0006-D

CRF-SD-SD02-

0006-AVG

CRF-SD-

SD03-0612

CRF-SD-

SD04-0006

CRF-SD-

SD05-0006

CRF-SD-

SD06-0006

CRF-SD-

SD07-0006

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40513 40513 40513 40513 40513 40513 40513 40513 40513

GAMMA-CHLORDANE 3.24 0.13  U 0.69  J 0.61  J 0.65 1.5  J 0.13  U 0.14  U 0.53  J 0.13  U

HEPTACHLOR 10 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.14  U 0.13  U 0.13  U

HEPTACHLOR EPOXIDE 2.47 0.13  U 0.13  U 0.13  U 0.13  U 0.099  U 0.13  U 0.13  U 0.13  U 0.13  U

METHOXYCHLOR 19 0.30  U 0.30  U 0.30  U 0.30  U 0.22  U 0.30  U 0.31  U 2.7  J 0.30  U

TOTAL AROCLOR 59.8 0.00  U 0.00  U 0.00  U 0.00  U 49 0.00  U 0.00  U 0.00  U 0.00  U

TOXAPHENE 28 34  U 33  U 34  U 33.5  U 25  U 33  U 34  U 33  U 33  U

METALS (MG/KG)

ALUMINUM 8900 2500 2600 2550 14000 5900 3700 2600 3500

ANTIMONY 3 0.48 0.18  J 0.13  J 0.155 2.4 2 0.41 0.35 0.36

ARSENIC 9.79 6 1.7 1.6 1.65 22 5.8 3.5 3.5 4.8

BARIUM 48 21 9.3 8.6 8.95 47 29 16 7.7 72

BERYLLIUM 0.27 0.13 0.12 0.125 0.57 0.2 0.16 0.16 0.32

CADMIUM 0.99 0.16 0.064 0.077 0.0705 0.78 0.23 0.11 0.081 0.21

CALCIUM 1600 500 590 545 5100 1500 750 600 700

CHROMIUM 43.4 12 4 5.2 4.6 22 7.6 17 4.6 13

COBALT 50 8.4 2.1 2 2.05 8.8 5.1 2.8 2.9 4.3

COPPER 31.6 16 7.6 5.7 6.65 51 14 9.9 7.2 18

IRON 20000 22000 8300 8400 8350 37000 21000 12000 13000 14000

LEAD 35.8 31 13 15 14 99 18 58 21 27

MAGNESIUM 2400 900 870 885 3900 2000 1300 1000 1200

MANGANESE 460 290 120 130 125 670 780 120 130 190

MERCURY 0.18 0.041  J 0.017  U 0.017  U 0.017  U 0.14 0.02  J 0.017  U 0.017  U 0.019  J

NICKEL 22.7 17 4.4 4.5 4.45 22 9.3 5.9 4.6 9.5

POTASSIUM 370 290 310 300 860 570 350 280 380

SELENIUM 1 0.25  J 0.11  J 0.1  U 0.08 0.92 0.23  J 0.13  J 0.1  U 0.15  J

SILVER 0.5 0.071  J 0.026  J 0.024  J 0.025 0.22 0.048  J 0.035  J 0.021  J 0.054  J

SODIUM 61 50 75 62.5 250 130 56 42  J 43  J

THALLIUM 0.048  J 0.019  J 0.023  J 0.021 0.11 0.049  J 0.03  J 0.02  U 0.039  J

VANADIUM 57 16 5.2 5.6 5.4 470 13 9 9.6 13

ZINC 121 57  J 25  J 26  J 25.5 230  J 96  J 47  J 34  J 86  J

Dark Shading - Exceeds PAL; Light Shading - Detected; U - Not Detected;

J - Quantitation is approximate; R - Rejected; NA - Not Analyzed
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LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-SW02-

1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40512 40512 40512 40512 40512 40512 40513 40513

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 11 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1,2,2-TETRACHLOROETHANE 10 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

1,1,2-TRICHLOROETHANE 20 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1-DICHLOROETHANE 47 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,1-DICHLOROETHENE 13 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2,4-TRICHLOROBENZENE 1.7 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DIBROMO-3-CHLOROPROPANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

1,2-DIBROMOETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROBENZENE 1.8 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROETHANE 131 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,2-DICHLOROPROPANE 58 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,3-DICHLOROBENZENE 8.7 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1,4-DICHLOROBENZENE 1.2 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

2-BUTANONE 14000 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

2-HEXANONE 99 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

4-METHYL-2-PENTANONE 170 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

ACETONE 1500 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U

BENZENE 5.9 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMODICHLOROMETHANE 11000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMOFORM 33 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BROMOMETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

BTEX 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U 0.625  U

CARBON DISULFIDE 0.92 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CARBON TETRACHLORIDE 30 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROBENZENE 18 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLORODIBROMOMETHANE 11000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROFORM 32 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CHLOROMETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CIS-1,2-DICHLOROETHENE 590 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CIS-1,3-DICHLOROPROPENE 0.055 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

CYCLOHEXANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

DICHLORODIFLUOROMETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

ETHYLBENZENE 36 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

ISOPROPYLBENZENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL ACETATE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL CYCLOHEXANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYL TERT-BUTYL ETHER 10000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

METHYLENE CHLORIDE 214 0.44  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

STYRENE 72 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TETRACHLOROETHENE 5.3 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOLUENE 14 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOTAL 1,2-DICHLOROETHENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOTAL CHLORINATED ETHENES 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U 0.4  U

TOTAL CHLORINATED VOCS 0.49  U 0.49  U 0.49  U 0.49  U 0.49  U 0.49  U 0.49  U 0.49  U
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LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-SW02-

1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40512 40512 40512 40512 40512 40512 40513 40513

TOTAL XYLENES 3 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

TRANS-1,2-DICHLOROETHENE 590 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TRANS-1,3-DICHLOROPROPENE 0.055 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TRICHLOROETHENE 43 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

TRICHLOROFLUOROMETHANE 11000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

VINYL CHLORIDE 930 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

SEMIVOLATILES (UG/L)

2-METHYLNAPHTHALENE 30 0.054  U 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

ACENAPHTHENE 1 0.054  U 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

ACENAPHTHYLENE 484 0.022  J 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

ANTHRACENE 0.73 0.043  J 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

BENZO(A)ANTHRACENE 0.027 0.46 0.04  J 0.05  U 0.0325  J 0.05  U 0.054  U 0.05  U 0.053  U

BENZO(A)PYRENE 0.014 0.42 0.061 0.05  U 0.043 0.031  J 0.054  U 0.05  U 0.053  U

BENZO(B)FLUORANTHENE 0.9 0.78 0.14  J 0.05  UJ 0.0825  J 0.072 0.054  U 0.05  U 0.053  U

BENZO(G,H,I)PERYLENE 0.76 0.28 0.04  J 0.05  U 0.0325  J 0.031  J 0.054  U 0.05  U 0.053  U

BENZO(K)FLUORANTHENE 0.642 0.34 0.02  J 0.05  U 0.0225  J 0.05  U 0.054  U 0.05  U 0.053  U

CHRYSENE 2.042 0.47 0.071 0.05  U 0.048 0.031  J 0.054  U 0.05  U 0.053  U

DIBENZO(A,H)ANTHRACENE 0.283 0.065 0.02  J 0.05  U 0.0225  J 0.05  U 0.054  U 0.05  U 0.053  U

FLUORANTHENE 4.4 0.72 0.11  J 0.03  J 0.07  J 0.072 0.054  U 0.05  U 0.053  U

FLUORENE 3.9 0.054  U 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

HIGH MOLECULAR WEIGHT PAHS 4.66 0.632  J 0.05  J 0.341  J 0.299  J 0.054  U 0.05  U 0.053  U

INDENO(1,2,3-CD)PYRENE 4.31 0.3 0.03  J 0.05  U 0.0275  J 0.05  U 0.054  U 0.05  U 0.053  U

LOW MOLECULAR WEIGHT PAHS 0.235  J 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

NAPHTHALENE 2.6 0.054  U 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

PHENANTHRENE 6.3 0.17 0.05  U 0.05  U 0.05  U 0.05  U 0.054  U 0.05  U 0.053  U

PYRENE 0.025 0.83 0.1 0.02  J 0.06  J 0.062 0.054  U 0.05  U 0.053  U

TOTAL CARCINOGENIC PAHS-

HALFND

2.84 0.382  J 0.05  UJ 0.204  J 0.234  J 0.054  U 0.05  U 0.053  U

TOTAL CARCINOGENIC PAHS-POS 2.84 0.382  J 0.05  UJ 0.204  J 0.134  J 0.054  U 0.05  U 0.053  U

TOTAL PAHS 4.9  J 0.632  J 0.05  J 0.341  J 0.299  J 0.054  U 0.05  U 0.053  U

METALS (UG/L)

ALUMINUM 87 730  J 97  J 100  J 98.5  J 550  J 100  UJ 100  UJ 100  UJ

ANTIMONY 10 1  U 1  U 1  U 1  U 0.46  J 1  U 1  U 1  U

ARSENIC 150 5.8 3.3  J 2.7  J 3  J 1.9  J 0.79  J 0.82  J 1.3  J

BARIUM 4 20 27 25 26 20 14 14 14

BERYLLIUM 0.17 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

CADMIUM 0.25 0.2  U 0.12  J 0.069  J 0.0945  J 0.058  J 0.2  U 0.2  U 0.2  U

CALCIUM 24000 47000 45000 46000 39000 38000 37000 37000

CHROMIUM 11 2.5 0.97  J 0.74  J 0.855  J 1.6 0.92  J 0.88  J 0.9  J

COBALT 23 1.6 2.4 2.1 2.25 0.99  J 0.43  J 0.53  J 0.63  J

COPPER 9 4.3 5.5 4.9 5.2 4.1 1.1 0.9  J 0.91  J

IRON 1000 11000 10000 9000 9500 2500 520 740 1200

LEAD 2.5 4.9 2.2 1.9 2.05 3.5 0.4  J 0.39  J 0.54  J

MAGNESIUM 5900 11000 10000 10500 11000 10000 10000 10000

MANGANESE 120 540 1500 1400 1450 310 180 250 300

MERCURY 0.77 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U

NICKEL 52 4.2 5.5 4.1 4.8 3.1 3.2 1.8 2.6



APPENDIX C5

SURFACE WATER ANALYTICAL RESULTS

SITE 04, CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT RI

PAGE 3 OF 4

LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-SW02-

1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40512 40512 40512 40512 40512 40512 40513 40513

POTASSIUM 2100 2700 2500 2600 2900 2700 2700 2700

SELENIUM 5 1  U 0.98  J 1  U 0.74  J 1  U 0.93  J 1  U 1  U

SILVER 0.36 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

SODIUM 74000  J 100000  J 95000  J 97500  J 62000  J 61000  J 61000  J 61000  J

THALLIUM 1 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

VANADIUM 20 1.8 0.64  J 0.49  J 0.565  J 2.2 0.51  J 0.54  J 0.81  J

ZINC 120 41 17  U 20  U 18.5  U 29 17  U 12  U 9.1  UJ

DISSOLVED METALS (UG/L)

ALUMINUM 87 100  U 100  U 100  U 100  U 100  U 100  U 100  U 100  U

ANTIMONY 10 1  U 1  U 1  UJ 1  UJ 1  U 1  U 1  U 1  U

ARSENIC 150 0.49  J 0.41  J 0.45  J 0.43  J 1  U 1  U 0.5  J 0.6  J

BARIUM 4 15 22 22 22 15 15 14 13

BERYLLIUM 0.17 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

CADMIUM 0.25 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

CALCIUM 25000 46000 44000 45000 39000 38000 35000 36000

CHROMIUM 11 0.74  J 0.74  J 0.65  J 0.695  J 0.67  J 0.71  J 0.87  J 0.84  J

COBALT 23 0.94  J 1.9 1.9 1.9 0.38  J 0.41  J 0.53  J 0.51  J

COPPER 9 1  U 1.2 1.2 1.2 1.2 0.98  J 1.3 0.99  J

IRON 1000 340 220 290 255 41 17  J 35 17  J

LEAD 2.5 0.5  U 0.5  U 0.5  U 0.5  U 0.23  J 0.5  U 0.5  U 0.5  U

MAGNESIUM 5900 11000 10000 10500 10000 10000 9600 9800

MANGANESE 120 510 1400 1400 1400 190 180 260 260

MERCURY 0.77 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U 0.1  U

NICKEL 52 2.2 4.3 3.8 4.05 3.3 1.6 2.5 1.4

POTASSIUM 2200 2600 2500 2550 3000 2800 2700 2700

SELENIUM 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

SILVER 0.36 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

SODIUM 75000 95000 92000 93500 61000 60000 57000 57000

THALLIUM 1 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U

VANADIUM 20 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

ZINC 120 16 13 15 14 15 17 15 15

PCBS (UG/L)

AROCLOR-1016 0.014 0.08  UJ 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1221 0.014 0.08  U 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1232 0.014 0.04  U 0.051  U 0.04  U 0.0455  U 0.04  U 0.04  U 0.04  U 0.04  U

AROCLOR-1242 0.014 0.08  U 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1248 0.014 0.08  U 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1254 0.014 0.08  U 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1260 0.014 0.08  UJ 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

AROCLOR-1268 0.08  U 0.1  U 0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U

TOTAL AROCLOR 0.014 0.075  UJ 0.0939  U 0.075  U 0.0844  U 0.075  U 0.075  U 0.075  U 0.075  U

PESTICIDES (UG/L)

4,4'-DDD 0.011 0.0016  U 0.0081  J 0.0016  U 0.00445  J 0.0016  U 0.0016  U 0.0016  U 0.0016  U

4,4'-DDE 105 0.0027  J 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U

4,4'-DDT 0.001 0.0041  J 0.0025  J 0.0016  U 0.00165  J 0.0029  J 0.0016  U 0.0016  U 0.0016  U

ALDRIN 3 0.0016  U 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U

ALPHA-BHC 2.2 0.0016  U 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U
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LOCATION ID CRF-SW01 CRF-SW02 CRF-SW02 CRF-SW02 CRF-SW04 CRF-SW05 CRF-SW06 CRF-SW07

DEPTH

SAMPLE ID CRF-SW-

SW01-1110

CRF-SW-

SW02-1110

CRF-SW-SW02-

1110-D

CRF-SW-SW02-

1110-AVG

CRF-SW-

SW04-1110

CRF-SW-

SW05-1110

CRF-SW-

SW06-1210

CRF-SW-

SW07-1210

SACODE ORIG DUP AVG

DATE SAMPLED PAL 40512 40512 40512 40512 40512 40512 40513 40513

ALPHA-CHLORDANE 0.004 0.0016  U 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U

BETA-BHC 2.2 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

DELTA-BHC 2.2 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

DIELDRIN 0.056 0.0008  U 0.05 0.057 0.0535 0.0008  U 0.0008  U 0.003  J 0.0014  J

ENDOSULFAN I 0.056 0.0031  UJ 0.001  U 0.0008  U 0.0009  U 0.0008  U 0.0008  U 0.0008  U 0.0008  U

ENDOSULFAN II 0.056 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

ENDOSULFAN SULFATE 0.051 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

ENDRIN 0.036 0.008  U 0.0028  J 0.008  U 0.0034  J 0.008  U 0.008  U 0.008  U 0.008  U

ENDRIN ALDEHYDE 0.15 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

ENDRIN KETONE 0.016  U 0.02  U 0.016  U 0.018  U 0.016  U 0.016  U 0.016  U 0.016  U

GAMMA-BHC (LINDANE) 0.08 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

GAMMA-CHLORDANE 0.004 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

HEPTACHLOR 0.004 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

HEPTACHLOR EPOXIDE 0.004 0.0016  U 0.002  U 0.0016  U 0.0018  U 0.0016  U 0.0016  U 0.0016  U 0.0016  U

METHOXYCHLOR 0.019 0.008  U 0.01  U 0.008  U 0.009  U 0.008  U 0.008  U 0.008  U 0.008  U

TOTAL CHLORDANE 0.0048  U 0.006  U 0.0048  U 0.0054  U 0.0048  U 0.0048  U 0.0048  U 0.0048  U

TOTAL DDD/DDE/DDT 0.0068  J 0.0106  J 0.0016  U 0.0057  J 0.0029  J 0.0016  U 0.0016  U 0.0016  U

TOXAPHENE 0.0002 0.0002  U 0.00025  U 0.0002  U 0.000225  U 0.0002  U 0.0002  U 0.0002  U 0.0002  U
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TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4175W

Date:

To:

From:

February 15, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy)

c: File G02300-4.1 0 (w/enc.-original)

Subject: Tier II Inorganic Data Validation, SDG 50068-2
TriMatrix laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

Metals:
22/Soils/ CRF-SO-DUP03-112310

CRF-SO-SBO1-0406
CRF-SO-SB01-1820
CRF-SO-SB02-0810
CRF-SO-SB03-0608
CRF-SO-SB03-1618
CRF-SO-SB06-1214
CRF-SO-SB07-0406
CRF-SO-SB07-2022
CRF-SS-SB02-0001
CRF-SS-SB06-0001

CRF-DUP04-113010
CRF-SO-SB01-0608
CRF-SO-SB02-0406
CRF-SO-SB02-1820
CRF-SO-SB03-1012
CRF-SO-SB06-0406
CRF-SO-SB06-1416
CRF-SO-SB07-1012
CRF-SS-SB01-0001
CRF-SS-SB03-0001
CRF-SS-SB07-0001

(Field Duplicate Pairs: CRF-SS-SB07-0001/CRF-SO-DUP03-112310,
CRF-SO-SB06-1416/CRF-DUP04-113010)

1/Rinsate Blank! CRF-SO-RB02-113010

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the target analyte list (TAL) metals
analytical data for the samples in this SDG. The samples were collected as part of a Study Area
Screening Evaluation at Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI
from November 23-30, 2010. Sample collection and analysis were performed according to the Sampling
and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI; dated October 2010.

The metal analyses were performed according to USEPA SW-846 Methods 6010C/6020Al747017471B.
The project specific criteria listed in the site SAP were applied for data validation of the metals data,
including project action limits (PAls) provided in SAP Worksheet #15. The data user should consider
the most recent revisions to the applicable regUlatory limits. The data validation was performed in
accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part IV, November 2008.

The sample results, validation qualifiers (Val), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:
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*
*
*
*
*
*

*
*
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• Laboratory Data Completeness
• Holding Times
• ICP-MS Tune
• ICP-MS Internal Standard Performance
• Calibration Verification
• Laboratory Blank Analyses
• ICP Interference Check Sample Results
• Matrix Spike Results
• Laboratory Duplicate Results
• Laboratory Control Sample/Laboratory Control Sample Duplicate Results
• Field Duplicate Precision
• ICP Serial Dilution Results
• Percent Solids
• Limits of Detection

* All quality control criteria were met for this parameter.

Laboratory Data Completeness

On February 3, 2011 the laboratory submitted the second source calibration verification summary form
for the aqueous mercury analysis since it was not provided in the original data package. The laboratory
also resubmitted the analysis batch sequence summary form to show the second source verification
summary since it was not shown on the original form.

On February 7 and 8, 2011 the laboratory:
-provided the page number locations in the report for the 6010C high level check standard and the
preparation log pages for all four metals methods. A high level check standard does not apply to
6020A since the laboratory's practice is to dilute and reanalyze any sample for which an analyte
exceeds the calibration range. A high level check standard does not apply to the mercury analysis.
-clarified that the matrix-specific nominal detection limits are provided on each method blank data
sheet.
-clarified that the preparation logs are located at the end of each method section in the data
package.

Matrix Spike Results

The following table summarizes the analyte that recovered outside of the 80-120% recovery QC limits in
the matrix spike (MS) analysis of sample CRF-SS-SB06-0001 :

Action
11======A=n=a=lyt=e============M=S==%=R=e=c=ov=e=ry=====-...,....(+"""")""':""':":1 NOs

Copper 77 J I

The positive copper results are estimated (J) in all samples due to a low MS recovery.

The MS percent recovery criteria were not met for copper; therefore, the project accuracy goals may be
impacted. The positive copper results in all samples are usable as estimated values which may be
biased low.
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Laboratory Duplicate Results

The following table summarizes the analyte which was outside the 20% RPD SAP OC limit in the
analysis of the laboratory duplicate of CRF-SS-SB06-0001 :

Analyte RPD
Action

(+) NOs
Lead 25 J

The positive lead results are estimated (J) in all soil samples due to poor laboratory duplicate precision.

The results of the laboratory duplicate analysis exceeded the QC limits for lead; therefore, the project
precision goals may be impacted. The positive lead results in all soil samples are usable as estimated
values for which the bias is indeterminate.

ICP Serial Dilution Results

The following table summarizes the results in the ICP serial dilution analysis of sample CRF-SO-SB06
1416 for which the percent difference between the initial and diluted results was above the 10% SAPOC
criterion when the initial sample result was above 50 times the limit of quantitation (LOO):

Analyte % Difference Bias
Action

(+) I NOs
Copper 12 Low J I

The positive results for copper are estimated (J) in all soil samples. Since the initial sample results were
lower than the diluted results, the affected results may be biased low.

A sample matrix suppressing effect for copper was detected in the ICP serial dilution analysis; therefore,
the project accuracy goals may be impacted. The positive copper results in all soil samples are usable
as estimated values that may be biased low.

Limits of Detection

The laboratory reported non-detected metals results down to the limit of detection (LOD). The positive
results below the laboratory's limit of quantitation (LOQ) and above the method detection limit (MOL) are
estimated (J) due to uncertainty below the LOO.

Project action limits were evaluated for non-detected results only. The mercury non-detected results
(LODs) do not meet the project action limits. Data usability for sensitivity may be impacted for mercury
for the soil samples.

There are no project action limits established for the rinsate blank sample.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
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indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

The project goals with respect to accuracy were met for the metals data set with the following exception.
Copper was qualified as estimated in all soil samples due to a low MS recovery and a matrix
suppressing effect detected in the ICP serial dilution analysis; the affected results may be biased low.
Although specific method criteria were not met in this instance, the affected positive results are usable
as estimated values which may have a minor impact on data usability.

The project goals with respect to precision were met for the metals data set with the following exception.
Lead was qualified as estimated in all soil samples due to poor laboratory duplicate precision. Although
specific method criteria were not met in this instance, the affected positive results are usable as
estimated values which may have a minor impact on data usability.

The project goals with respect to sensitivity were met for the metals data set with the following
exceptions. The mercury non-detected results (LODs) do not meet the project action limits. Data
usability for sensitivity may be impacted for mercury for the soil samples.

The project goals with respect to laboratory data completeness were met for the metals data set. Data
usability is not impacted with regards to laboratory data completeness.

Tables: Data Validation Qualifiers and Codes
Data Summary Tables

Enclosures: Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =

C01 =

D =

E =

F

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

a =

P =

Q =

R =

S =

T =

U =

v =

w =

x =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310 CRF-SO-DUP04-113010 CRF-SO-SB01-0406 CRF-SO-SB01-0608

SDG: 50068-2 LAB ID 1011469-18 1012008-27 1012008-04 1012008-06

FRACTION: M SAMP_DATE 11/23/2010 11/30/2010 11/29/2010 11/29/2010

MEDIA: SOil OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 90.0 92.0 91.0 85.0

DUP OF CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 9600 23000 11000 12000

ANTIMONY 0.42 0.58 0.55 0.52

ARSENIC 6.5 18 9.7 15

BARIUM 20 8.6 23 24

BERYLLIUM 0.36 0.45 0.39 0.42

CADMIUM 0.092 0.073 0.13 0.15

CALCIUM 1200 2600 2200 1100

CHROMIUM 13 24 13 13

COBALT 9.3 16 11 7.7

COPPER 19 J DI 24 J DI 17 J DI 12 J DI

IRON 25000 63000 26000 25000

lEAD 41 J F 17 J F 30 J F 47 J F

MAGNESIUM 2600 8800 3400 2200

MANGANESE 320 2200 400 280

MERCURY 0.037 J P 0.017 U 0.021 J P 0.038 J P

NICKEL 16 39 18 14

POTASSIUM 470 370 560 400

SELENIUM 0.26 J P 0.1 U 0.27 J P 0.45 J P

SilVER 0.076 J P 0.069 J P 0.069 J P 0.098 J P

SODIUM 40 J P 53 46 J P 53

THALLIUM 0.058 J P 0.02 J P 0.058 J P 0.074 J P

VANADIUM 17 16 18 23

ZINC 65 64 54 58

1 of6 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB01-1820 CRF-SO-SB02-0406 CRF-SO-SB02-0810 CRF-SO-SB02-1820

SOG: 50068-2 LAB ID 1012008-08 1012008-12 1012008-14 1012008-16

FRACTION: M SAMP DATE 11/29/2010 11/29/2010 11/29/2010 11/29/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 89.0 87.0 90.0 92.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 11000 8600 11000 7200

ANTIMONY 0.3 0.48 0.36 0.16 J P

ARSENIC 8.4 4.6 10 7.2

BARIUM 25 19 23 16

BERYLLIUM 0.27 0.28 0.42 0.24

CADMIUM 0.13 0.14 0.075 0.083

CALCIUM 1600 1300 720 1800

CHROMIUM 15 9.4 15 12

COBALT 16 5.4 14 12

COPPER 15 J DI 9.4 J DI 25 J DI 22 J DI

IRON 43000 17000 31000 29000

lEAD 9.8 J F 45 J F 12 J F 6.6 J F

MAGNESIUM 4100 2100 3700 3700

MANGANESE 810 210 460 520

MERCURY 0.017 U 0.059 0.017 U 0.017 U

NICKEL 32 11 24 22

POTASSIUM 620 400 600 530

SELENIUM 0.1 U 0.25 J P 0.16 J P 0.13 J P

SilVER 0.058 J P 0.082 J P 0.034 J P 0.06 J P

SODIUM 38 J P 37 J P 67 40 J P

THALLIUM 0.045 J P 0.052 J P 0.069 J P 0.032 J P

VANADIUM 16 16 19 13

ZINC 100 54 54 57

20f6 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB03-0608 CRF-SO-SB03-1012 CRF-SO-SB03-1618 CRF-SO-SB06-0406

SOG: 50068-2 LAB ID 1011469-12 1011469-14 1011469-16 1012008-21

FRACTION: M SAMP DATE 11/23/2010 11/23/2010 11/23/2010 11/30/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 87.0 88.0 91.0 89.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OLCD RESULT VOL OlCD

ALUMINUM 11000 9500 8300 14000

ANTIMONY 0.68 0.28 0.33 0.53

ARSENIC 8.8 9.3 8.1 19

BARIUM 21 22 28 23

BERYLLIUM 0.34 0.43 0.27 0.35

CADMIUM 0.15 0.11 0.093 0.095

CALCIUM 3200 1400 1200 1400

CHROMIUM 13 15 13 15

COBALT 9.1 13 14 14

COPPER 17 J DI 24 J DI 20 J DI 20 J DI

IRON 25000 36000 32000 37000

lEAD 37 J F 12 J F 10 J F 11 J F

MAGNESIUM 3100 2900 3000 4200

MANGANESE 320 370 460 430

MERCURY 0.032 J P 0.017 U 0.017 U 0.017 U

NICKEL 17 23 22 25

POTASSIUM 570 660 1100 600

SELENIUM 0.25 J P 0.31 J P 0.15 J P 0.1 U

SILVER 0.065 J P 0.056 J P 0.1 0.071 J P

SODIUM 38 J P 30 J P 82 73

THALLIUM 0.053 J P 0.06 J P 0.13 0.041 J P

VANADIUM 20 18 16 17

ZINC 51 55 56 59

30f6 2/14/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-SB06-1214 CRF-SO-SB06-1416 CRF-SO-SB07-0406 CRF-SO-SB07-1012

SDG: 50068-2 LAB 10 1012008-23 1012008-25 1011469-04 1011469-06

FRACTION: M SAMP DATE 11/30/2010 11/30/2010 11/23/2010 11123/2010
MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 93.0 88.0 87.0
OUP OF

PARAMETER RESULT VOL OLCO RESULT VOL OLCO RESULT VOL OLCO RESULT VOL OLCO
ALUMINUM 11000 24000 11000 11000
ANTIMONY 0.31 0.98 0.33 0.98
ARSENIC 33 27 9.7 6
BARIUM 14 10 24 21

BERYLLIUM 0.25 0.44 0.39 0.37

CADMIUM 0.072 0.11 0.13 0.11

CALCIUM 1900 2300 1300 1500

CHROMIUM 14 25 14 15

COBALT 16 21 9.4 11

COPPER 22 J 01 38 J 01 17 J 01 17 J 01

IRON 37000 66000 25000 29000

LEAD 9.5 J F 11 J F 38 J F 29 J F

MAGNESIUM 4000 9000 2800 3100

MANGANESE 280 1800 360 330

MERCURY 0.017 U 0.017 U 0.022 J P 0.029 J P

NICKEL 22 47 18 20

POTASSIUM 590 390 390 420

SELENIUM 0.52 0.1 U 0.38 J P 0.25 J P

SILVER 0.11 0.077 J P 0.069 J P 0.075 J P

SODIUM 68 55 33 J P 33 J P

THALLIUM 0.09 J P 0.039 J P 0.069 J P 0.053 J P

VANADIUM 19 17 24 19

ZINC 51 92 50 63

40f6 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-2022 CRF-SS-SB01-0001 CRF-SS-SB02-0001 CRF-SS-SB03-0001

SDG: 50068-2 LAB 10 1011469-08 1012008-02 1012008-10 1011469-10

FRACTION: M SAMP DATE 11/23/2010 11/29/2010 11/29/2010 11/23/2010
MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 90.0 88.0 88.0 80.0

DUP OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCD
ALUMINUM 11000 14000 16000 16000

ANTIMONY 0.22 0.3 0.37 0.27
ARSENIC 8 6.7 8 5.7
BARIUM 32 12 17 33

BERYLLIUM 0.31 0.31 0.41 0.49

CADMIUM 0.077 0.083 0.1 0.1

CALCIUM 840 660 950 320

CHROMIUM 16 15 18 14

COBALT 14 12 13 8.1

COPPER 21 J 01 15 J 01 21 J 01 9.8 J 01

IRON 31000 33000 33000 27000

lEAO 8.7 J F 19 J F 27 J F 33 J F

MAGNESIUM 3300 4200 4400 2200

MANGANESE 360 440 390 430

MERCURY 0.017 U 0.017 U 0.03 J P 0.06

NICKEL 25 23 26 15

POTASSIUM 1200 360 420 320

SELENIUM 0.21 J P 0.13 J P 0.24 J P 0.55

SilVER 0.043 J P 0.073 J P 0.11 0.12

SOOIUM 53 15 J P 29 J P 25 J P

THALLIUM 0.08 J P 0.035 J P 0.058 J P 0.097 J P

VANAOIUM 18 16 21 27

ZINC 47 53 53 46

5 af6 2/14/2011



PROJ_NO: 02300 NSAMPLE CRF-SS-SB06-0001 CRF-SS-SB07-0001

SDG: 50068-2 LAB_I0 1012008-19 1011469-02

FRACTION: M SAMP_DATE 11/30/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM

UNITS MG/KG MG/KG

PCT SOLIDS 85.0 90.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

ALUMINUM 11000 9100

ANTIMONY 0.37 0.41

ARSENIC 9.5 5.6

BARIUM 24 18

BERYLLIUM 0.31 0.32

CADMIUM 0.17 0.093

CALCIUM 1200 910

CHROMIUM 13 13

COBALT 9.9 9.1

COPPER 15 J 01 17 J 01

IRON 28000 25000

LEAD 19 J F 29 J F

MAGNESIUM 3200 2600

MANGANESE 480 330

MERCURY 0.018 J P 0.027 J P

NICKEL 18 15

POTASSIUM 430 370

SELENIUM 0.18 J P 0.29 J P

SILVER 0.065 J P 0.077 J P

SODIUM 46 J P 32 J P

THALLIUM 0.059 J P 0.082 J P

VANADIUM 19 16

ZINC 47 57

6of6 2/14/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SOG: 50068-2 LAB 10 1012008-28

FRACTION: M SAMP DATE 11/30/2010

MEDIA: WATER OC TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

ALUMINUM 100 U

ANTIMONY 1 U

ARSENIC 1 U

BARIUM 1 U

BERYLLIUM 1 U

CADMIUM 0.2 U

CALCIUM 100 U

CHROMIUM 0.48 J P

COBALT 0.1 U

COPPER 1.1

IRON 10 U

LEAD 0.44 J P

MAGNESIUM 100 U

MANGANESE 0.61 J P

MERCURY 0.1 U

NICKEL 1 U

POTASSIUM 100 U

SELENIUM 1 U

SILVER 0.2 U

SODIUM 250 U

THALLIUM 0.2 U

VANADIUM 1 U

ZINC 17

1 of 1 2/1412011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4167W

Date:

To:

From:

February 10, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy)

c: File G02300-4.1 0 (w/enc.-original)

Subject: Tier II Inorganic Data Validation, SDG 50068-1
TriMatrix laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

Metals:
22/Soilsl CRF-SO-DUP01-111510

CRF-SO-SB04-0810
CRF-SO-SB04-2020.5
CRF-SO-SB05-1012
CRF-SO-SB08-0406
CRF-SO-SB08-3638
CRF-SO-TP12-0809
CRF-SO-TP13-1112
CRF-SO-TP14-1112
CRF-SO-TP15-0506
CRF-SS-SB05-0001

CRF-SO-DUP02-111910
CRF-SO-SB04-1012
CRF-SO-SB05-0204
CRF-SO-SB05-1820
CRF-SO-SB08-0810
CRF-SO-TP12-01 02
CRF-SO-TP13-0506
CRF-SO-TP14-0102
CRF-SO-TP15-0102
CRF-SS-SB04-0001
CRF-SS-SB08-0001

(Field Duplicate Pairs: CRF-SO-TP13-11121CRF-SO-DUP01-111510,
CRF-SS-SB05-0001/CRF-SO-DUP02-111910)

1/Rinsate Blank! CRF-SO-RB01-111510

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the target analyte list (TAL) metals
analytical data for the samples in this SDG. The samples were collected as part of a Study Area
Screening Evaluation, at Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI
from November 15-19, 2010. Sample collection and analysis were performed according to the Sampling
and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI; dated October 2010.

The metal analyses were performed according to USEPA SW-846 Methods
601 OC/6020A/7470A/7471 B. The project specific criteria listed in the site SAP were applied for
validation of the data, including project action limits (PAls) provided in SAP Worksheet #15. The data
user should consider the most recent revisions to the applicable regulatory limits. The data validation
was performed in accordance with the Region I EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, Part IV, November 2008.

The sample results, validation qualifiers (Val), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:
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*
*
*
*

*

*

*
*

• Laboratory Data Completeness
• Holding Times
• ICP-MS Tune
• ICP-MS Internal Standard Performance
• Calibration Verification
• Laboratory Blank Analyses
• ICP Interference Check Sample Results
• Matrix Spike Results
• Laboratory Duplicate Results
• Laboratory Control Sample/Laboratory Control Sample Duplicate Results
• Field Duplicate Precision
• ICP Serial Dilution Results
• Percent Solids
• Limits of Detection

* All quality control criteria were met for this parameter.

Laboratory Data Completeness

On February 3, 2011 the laboratory:
-resubmitted the ICP-AES raw data associated with sample CRF-SO-DUP02-111910 since the
laboratory used an incorrect laboratory sample ID in the original data package;
-confirmed that the resolution of the ICP-MS calibration was measured at 10% peak height; and
-clarified that a serial dilution is not required for the mercury analysis according to DoD QSM Table
F-7.

On February 7,2011 the laboratory:
-provided the page number locations in the report for the 6010C high level check standard and the
preparation log pages for all four metals methods. A high level check standard does not apply to
6020A since the laboratory's practice is to dilute and reanalyze any sample for which an analyte
exceeds the calibration range. A high level check standard does not apply to the mercury analysis.
-resubmitted a 601 OC run log and associated raw data since Mg and Na linear range standards had
been reversed and partially corrected.
-clarified that the matrix-specific nominal detection limits are provided on each method blank data
sheet.
-clarified that the preparation logs are located at the end of each method section in the data
package.

Laboratory Blank Analyses

The rinsate blank is used for information purposes only. It was not used to establish blank action levels.

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the soil samples:
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Maximum Action
Metal Conc. Level Affected Samples

(mg/kg) (mg/kg)

Sodium 14 70 All soil samples except CRF-SO-SB05-1012,
CRF-SO-TP15-01 02, CRF-SO-TP15-0506

The positive sodium results below the blank action level and below the limit of detection (LOD) are
changed to non-detected values (U) due to laboratory blank contamination.

Although sodium contamination was found in the laboratory blanks, the project sensitivity goals are not
impacted since there is no project action limit established for sodium for the soil samples. The non
detected sodium results in the affected samples are usable as non-detected values.

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the rinsate blank sample:

Maximum Action
Metal

Conc.
Level Affected Sample
(Ilg/L)

Iron 4.51lg/L 22.5
Magnesium 0.057 mg/L 285

CRF-SO-RB01-111510
Barium -0.14 Ilg/L 0.7
Nickel 0,471lg/L 2.35

The positive iron, magnesium, and nickel results below the blank action level and below the limit of
detection (LOD) are changed to non-detected values (U) at the LOD due to laboratory blank
contamination. Positive results below the blank action level and above the LOD were changed to non
detected values (U) at the sample result. The non-detected barium result in the affected sample is
estimated (UJ) due to negative instrument drift as evidenced by the negative blank result.

Although iron, magnesium, and nickel contamination was found in the laboratory blanks, the project
sensitivity goals are not impacted since there are no project action limits established for the rinsate
blank sample. The non-detected iron, magnesium, and nickel results in the affected sample are usable
as non-detected values.

Although there was negative barium contamination found in the laboratory blank, the project accuracy
goals are not impacted since there are no project action limits established for the rinsate blank sample.
The non-detected barium result in the affected sample is usable as an estimated value.

Matrix Spike Results

The following table summarizes the analytes that recovered outside of the 80-120% recovery QC limits
in the matrix spike (MS) analysis of sample CRF-SO-TP13-0506:

Analyte MS %Recovery
Action

(+) NOs
Calcium 125 J

Magnesium 132 J
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Analyte MS %Recovery
Action

(+) NDs
Arsenic 74 J
Barium 79 J

Zinc 77 J

The positive calcium and magnesium results are estimated (J) in all samples due to high MS recoveries.
The positive arsenic, barium, and zinc results are estimated (J) in all samples due to low MS recoveries.

Although the MS percent recovery criteria were not met for calcium and magnesium, the project
accuracy goals are not impacted since there are no project action limits established for calcium and
magnesium for the soil samples. The positive calcium and magnesium results in all samples are usable
as estimated values which may be biased high.

The MS percent recovery criteria were not met for arsenic and zinc; therefore, the project accuracy
goals may be impacted. The positive arsenic and zinc results in all samples are usable as estimated
values which may be biased low.

Although the MS percent recovery criteria were not met for barium, the project accuracy goals are not
impacted since the affected sample results are more than an order of magnitude below the project
action limits. The positive barium results in all samples are usable as estimated values which may be
biased low.

Laboratory Duplicate Results

The following table summarizes the analyte which was outside the 20% RPD SAP QC limit in the
analysis of the laboratory duplicate of CRF-SO-TP13-0506:

Analyte RPD
Action

(+) NDs
Iron 24 J

The positive iron results are estimated (J) in all soil samples due to poor laboratory duplicate precision.

The results of the laboratory duplicate analysis exceeded the QC limits for iron; therefore, the project
precision goals may be impacted. The positive iron results in all soil samples are usable as estimated
values for which the bias is indeterminate.

Field Duplicate Precision

The following table summarizes the analyte that recovered outside of the 50% RPD QC limit in the
analysis of the field duplicate pair CRF-SO-TP13-1112/CRF-SO-DUP01-11151 0:

Analyte
Sample Result Duplicate Result

RPD
Action

ma/ka ma/kg (+) NDs
Lead 5.2 15 97 J

The positive lead results are estimated (J) in all soil samples due to poor field duplicate precision.
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The results of the field duplicate analysis exceeded the QC limits for lead; therefore, the project
precision goals may be impacted. The positive lead results in all soil samples are usable as estimated
values for which the bias is indeterminate.

The following table summarizes the analyte that recovered outside of the 50% RPD QC limit in the
analysis of the field duplicate pair CRF-SS-SBOS-0001 ICRF-SO-DUP02-11191 0:

Analyte
Sample Result Duplicate Result

RPD
Action

mQ/kQ mQ/kQ (+) NDs
Manganese 330 61 138 J

The positive manganese results are estimated (J) in all soil samples due to poor field duplicate
precision.

The results of the field duplicate analysis exceeded the QC limits for manganese; therefore, the project
precision goals may be impacted. The positive manganese results in all soil samples are usable as
estimated values for which the bias is indeterminate.

Limits of Detection

The laboratory reported non-detected metals results down to the limit of detection (LOD). The positive
results below the laboratory's limit of quantitation (LOQ) and above the method detection limit (MDL) are
estimated (J) due to uncertainty below the LOa.

Project action limits were evaluated for non-detected results only. The mercury non-detected results
(LODs) do not meet the project action limits. Data usability for sensitivity may be impacted for mercury
for the soil samples.

There are no project action limits established for the rinsate blank sample.

Results for sodium in the soil samples and results for iron, magnesium, and nickel in the rinsate blank
sample were changed to non-detected values due to blank contamination. As discussed above in the
Laboratory Blank Analyses section, data usability is not impacted.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

The project goals with respect to accuracy were met for the metals data set with the following exception.
Arsenic and zinc were qualified as estimated in all soil samples due to low MS recoveries; the affected
results may be biased low. Although specific method criteria were not met in this instance, the affected
positive results are usable as estimated values which may have a minor impact on data usability. In
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addition, barium was qualified as estimated in the rinsate blank sample due to negative instrument drift.
Calcium and magnesium were qualified as estimated in all soil samples due to high MS recoveries.
Barium was qualified as estimated in all soil samples due to a low MS recovery. Although specific ac
criteria were not met in these instances, data usability is not impacted and the affected positive results
are usable as estimated values.

The project goals with respect to precIsion were met for the metals data set with the following
exceptions. Iron was qualified as estimated in all soil samples due to poor laboratory duplicate precision.
Lead and manganese were qualified as estimated in all soil samples due to poor field duplicate
precision. Although specific method criteria were not met in these instances, the affected positive results
are usable as estimated values which may have a minor impact on data usability.

The project goals with respect to sensitivity were met for the metals data set with the following
exceptions. The mercury non-detected results (LODs) do not meet the project action limits. Data
usability for sensitivity may be impacted for mercury for the soil samples.

The project goals with respect to laboratory data completeness were met for the metals data set. Data
usability is not impacted with regards to laboratory data completeness.

Tables: Data Validation Qualifiers and Codes
Data Summary Tables

Enclosures: Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =

C01 =

0 =
E =

F =

G =
H =

I =

J =
K =
L =

M =

N =

N01 =

N02 =

N03 =

a =

P =
Q =
R =

S =

T =

U =

v =

w =
x =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SO-OUP01-111510 CRF-SO-OUP02-111910 CRF-SO-SB04-0810 CRF-SO-SB04-1012
SOG: 50068-1 LAB 10 1011337-18 1011438-27 1011438-04 1011438-06
FRACTION: M SAMP OATE 11/15/2010 11/19/2010 11/18/2010 11/18/2010
MEOlA: SOIL QC_TYPE FO FO NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIOS 84.0 90.0 91.0 88.0
OUP OF CRF-SO-TP13-1112 CRF-SS-SB05-0001

PARAMETER RESULT VQl QlCO RESULT VQl QlCO RESULT VQl QlCO RESULT VQl QlCO
ALUMINUM 4100 9000 11000 10000
ANTIMONY 0.18 J P 0.45 0.36 0.3
ARSENIC 1.5 J 0 19 J 0 11 J 0 7.9 J 0
BARIUM 6.9 J 0 19 J 0 16 J 0 19 J 0
BERYLLIUM 0.096 0.23 0.44 0.34
CAOMIUM 0.045 J P 0.53 0.073 0.06
CALCIUM 530 J 0 1200 J 0 690 J 0 510 J 0
CHROMIUM 5.8 11 17 16

COBALT 3.3 11 11 11

COPPER 4.2 18 21 17

IRON 8700 J F 20000 J F 26000 J F 30000 J F

lEAO 15 J G 37 J G 15 J G 11 J G

MAGNESIUM 1400 J 0 2600 J 0 3000 J 0 3000 J 0

MANGANESE 67 J G 330 J G 340J G 270 J G

MERCURY 0.017 U 0.045 J P 0.017 U 0.017 U

NICKEL 7 15 21 20

POTASSIUM 220 430 560 790

SELENIUM 0.094 J P 0.17 J P 0.22 J P 0.16 J P

SilVER 0.033 J P 0.2 0.052 J P 0.053 J P

SOOIUM 21 UJ AP 39 UJ AP 35 UJ AP 39 UJ AP

THALLIUM 0.043 J P 0.034 J P 0.046 J P 0.065 J P

VANAOIUM 7.9 17 16 17

ZINC 20 J 0 56 J 0 46 J 0 42 J 0

1 of6 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-1012 CRF-SO-SB05-1820

SOG: 50068-1 LAB ID 1011438-08 1011438-13 1011438-15 1011438-17

FRACTION: M SAMP DATE 11/18/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MGIKG

PCT SOLIDS 91.0 92.0 88.0 91.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 7800 7300 11000 15000

ANTIMONY 0.34 0.9 0.28 0.31

ARSENIC 11 J D 5.2 J D 12 J D 9.9 J D

BARIUM 10 J D 20 J D 22 J D 8.5 J D

BERYLLIUM 0.26 0.3 0.31 0.31

CADMIUM 0.061 0.2 0.083 0.27

CALCIUM 1600 J D 1100 J D 1700 J D 2000 J 0

CHROMIUM 14 9.6 16 21

COBALT 6.4 7.2 14 14

COPPER 18 17 15 18

IRON 25000 J F 14000 J F 31000 J F 38000 J F

lEAD 10 J G 32 J G 8.2 J G 9.1 J G

MAGNESIUM 2700 J D 2000 J D 3400 J D 5400 J D

MANGANESE 110 J G 210 J G 450 J G 250 J G

MERCURY 0.017 U 0.027 J P 0.017 U 0.017 U

NICKEL 17 12 26 31

POTASSIUM 750 380 790 500

SELENIUM 0.27 J P 0.14 J P 0.11 J P 0.46

SilVER 0.061 J P 0.19 0.064 J P 0.067 J P

SODIUM 52 U A 34 UJ AP 70 42 UJ AP

THALLIUM 0.045 J P 0.043 J P 0.052 J P 0.022 J P

VANADIUM 13 13 16 17

ZINC 42 J D 65 J D 55 J D 65 J D

20f6 2/1012011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB08-0406 CRF-SO-SB08-0810 CRF-SO-SB08-3638 CRF-SO-TP12-0102

SDG: 50068-1 LAB_ID 1011438-21 1011438-23 1011438-25 1011337-02

FRACTION: M SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/15/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 87.0 89.0 92.0 84.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 11000 12000 5900 13000

ANTIMONY 3.6 1 0.29 1.1

ARSENIC 8.6 J D 6.8 J D 6.4 J D 7.9 J D
BARIUM 21 J D 21 J D 20 J D 30 J D

BERYLLIUM 0.35 0.34 0.21 0.52

CADMIUM 0.15 0.14 0.081 0.11

CALCIUM 3800 J D 15000 J D 1800 J D 670 J D

CHROMIUM 13 13 10 15

COBALT 8.3 8.7 9.3 8.2

COPPER 18 16 12 20

IRON 23000 J F 24000 J F 26000 J F 20000 J F

lEAD 160 J G 44 J G 5.1 J G 31 J G

MAGNESIUM 3000 J D 3700 J D 3600 J D 2200 J D

MANGANESE 370 J G 420 J G 420 J G 330 J G

MERCURY 0.037 J P 0.045 J P 0.017 U 0.035 J P

NICKEL 16 17 17 18

POTASSIUM 510 510 500 380

SELENIUM 0.24 J P 0.36 J P 0.17 J P 0.44 J P

SilVER 0.2 0.077 J P 0.12 0.1

SODIUM 48 UJ AP 52 U A 56 U A 30 UJ AP

THALLIUM 0.044 J P 0.052 J P 0.032 J P 0.077 J P

VANADIUM 17 18 14 19

ZINC 72 J D 55 J D 41 J D 52 J D
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP12-0809 CRF-SO-TP13-0506 CRF-SO-TP13-1112 CRF-SO-TP14-0102

SOG: 50068-1 LAB_IO 1011337-04 1011337-06 1011337-08 1011337-10

FRACTION: M SAMP_OATE 11/15/2010 11115/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC TYPE NM NM NM NM
UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 81.0 85.0 83.0 88.0
OUP_OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

ALUMINUM 11000 11000 3800 8700
ANTIMONY 0.36 0.69 0.17 J P 2
ARSENIC 16 J 0 13 J 0 1.3 J 0 8.5 J 0
BARIUM 22 J D 23 J D 5.5 J D 34 J D

BERYLLIUM 0.41 0.42 0.092 J P 0.32

CADMIUM 0.1 0.11 0.036 J P 0.39

CALCIUM 850 J D 1400 J D 560 J D 2000 J D

CHROMIUM 13 13 5.7 14

COBALT 10 8.6 3.1 9

COPPER 16 14 4.3 18

IRON 26000 J F 25000 J F 7900 J F 18000 J F

lEAD 23 J G 30 J G 5.2 J G 140 J G

MAGNESIUM 2800 J D 2300 J D 1400 J D 2400 J D

MANGANESE 430 J G 270 J G 66 J G 280 J G

MERCURY 0.019 J P 0.036 J P 0.017 U 0.069

NICKEL 18 16 6.7 14

POTASSIUM 360 430 230 380

SELENIUM 0.28 J P 0.38 J P 0.12 J P 0.27 J P

SilVER 0.091 J P 0.09 J P 0.043 J P 0.13

SODIUM 34 UJ AP 33 UJ AP 22 UJ AP 39 UJ AP

THALLIUM 0.064 J P 0.068 J P 0.043 J P 0.046 J P

VANADIUM 18 20 7.1 15

ZINC 51 J D 46 J D 18 J D 120 J 0

40t6 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP14-1112 CRF-SO-TP15-0102 CRF-SO-TP15-0506 CRF-SS-SB04-Q001

SDG: 50068-1 LAB ID 1011337-12 1011337-14 1011337-16 1011438-02

FRACTION: M SAMP_DATE 11/15/2010 11115/2010 11/15/2010 11/18/2010

MEDIA: SOIL OC_TYPE NM NM NM NM
UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 84.0 86.0 83.0 86.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 13000 11000 11000 9000
ANTIMONY 0.31 0.26 0.33 0.5
ARSENIC 9 J D 9.3 J D 11 J D 9 J D
BARIUM 22 J D 20 J D 20 J D 20 J D
BERYLLIUM 0.35 0.32 0.33 0.36

CADMIUM 0.086 0.061 0.079 0.19

CALCIUM 1300 J D 1200 J D 1400 J D 1700 J D

CHROMIUM 14 14 17 12

COBALT 10 10 11 9.9

COPPER 13 16 17 19

IRON 26000 J F 28000 J F 29000 J F 21000 J F

lEAD 17 J G 11 J G 15 J G 31 J G

MAGNESIUM 3100 J D 3600 J D 3400 J D 2700 J D

MANGANESE 260 J G 320 J G 320 J G 370 J G

MERCURY 0.033 J P 0.016 U 0.016 U 0.023 J P

NICKEL 17 20 21 19

POTASSIUM 540 590 780 510

SELENIUM 0.35 J P 0.19 J P 0.19 J P 0.3 J P

SilVER 0.07 J P 0.07 J P 0.11 0.073 J P

SODIUM 57 U A 120 140 39 UJ AP

THALLIUM 0.061 J P 0.051 J P 0.056 J P 0.05 J P

VANADIUM 18 17 16 18

ZINC 45 J D 45 J D 48 J D 67 J D
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PROJ_NO: 02300 NSAMPLE CRF-SS-SB05-0001 CRF-SS-SB08-0001
SDG: 50068-1 LAB ID 1011438-11 1011438-19
FRACTION: M SAMP DATE 11/19/2010 11/19/2010
MEDIA: SOIL OC_TYPE NM NM

UNITS MG/KG MG/KG
PCT SOLIDS 88.0 86.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD
ALUMINUM 9700 9300
ANTIMONY 0.66 9.8
ARSENIC 15 J D 8.2 J D
BARIUM 21 J D 28 J D
BERYLLIUM 0.3 0.36
CADMIUM 0.75 0.27
CALCIUM 1400 J D 2000 J D
CHROMIUM 15 15
COBALT 9.6 7.1

COPPER 22 33

IRON 21000 J F 18000 J F
LEAD 50 J G 630 J G

MAGNESIUM 3100 J D 2600 J D

MANGANESE 61 J G 320 J G

MERCURY 0.042 J P 0.065

NICKEL 15 15

POTASSIUM 400 510

SELENIUM 0.21 J P 0.22 J P

SILVER 0.3 0.74

SODIUM 36 UJ AP 46 UJ AP

THALLIUM 0.046 J P 0.047 J P

VANADIUM 17 22

ZINC 62 J D 210 J D
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SOG: 50068·1 LAB_I0 1011337-19

FRACTION: M SAMP DATE 11/15/2010

MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD
ALUMINUM 100 U

ANTIMONY 1.2 J P
ARSENIC 0.5 J P

BARIUM 1 UJ 0
BERYLLIUM 1 U

CADMIUM 0.089 J P

CALCIUM 93 J P

CHROMIUM 0.55 J P

COBALT 0.1 J P

COPPER 1 U

IRON 17 UJ AP

LEAD 0.52 J P

MAGNESIUM 100 UJ AP

MANGANESE 0.74 J P

MERCURY 0.1 U

NICKEL 1 UJ AP

POTASSIUM 100 U

SELENIUM 0.92 J P

SILVER 0.063 J P

SODIUM 250 U

THALLIUM 0.37

VANADIUM 1 U

ZINC 16

1 of 1 2/10/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4173W

c: File G02300-4.1 0 (w/enc.-original)Date:

To:

From:

Subject:

February 14, 2011

:.. ~:~::I;:::O:~~·) JJ (~)
Tier II Inorganic Data Validation, SDG 50068-3
TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

Metals:
8/Sediments/ CRF-SD-DUPO1-120110

CRF-SD-SD02-0006
CRF-SD-SD04-0006
CRF-SD-SD06-0006

CRF-SD-SD01-0006
CRF-SD-SD03-0612
CRF-SD-SD05-0006
CRF-SD-SD07-0006

(Field Duplicate Pair: CRF-SD-SD02-0006/CRF-SD-DUP01-12011 0)

Total Metals:
7/Surface Waters/CRF-SW-DUP01-113010

CRF-SW-SW02-1110
CRF-SW-SW05-1110
CRF-SW-SW07-1210

CRF-SW-SW01-1110
CRF-SW-SW04-1110
CRF-SW-SW06-1210

(Field Duplicate Pair: CRF-SW-SW02-1110/CRF-SW-DUP01-113010)

1/Rinsate Blank! CRF-SD-RB01-120110

Dissolved Metals:
7/Surface Waters/CRF-SW-DUP01-113010-F

CRF-SW-SW02-1110-F
CRF-SW-SW05-1110-F
CRF-SW-SW07-1210-F

CRF-SW-SW01-1110-F
CRF-SW-SW04-1110-F
CRF-SW-SW06-1210-F

(Field Duplicate Pair: CRF-SW-SW02-1110-F/CRF-SW-DUP01-113010-F)

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the target analyte list (TAL) metals
analytical data for the samples in this SDG. The samples were collected as part of a Study Area
Screening Evaluation at Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI
from November 30 - December 1, 2010. Sample collection and analysis were performed according to
the Sampling and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove
Rubble Fill Area, NAVSTA Newport, Newport, RI; dated October 2010.

The metal analyses were performed according to USEPA SW-846 Methods 6010C/6020Al747017471B.
The project specific criteria listed in the site SAP were applied for data validation of the metals data,
including project action limits (PALs) provided in SAP Worksheet #15. The data user should consider
the most recent revisions to the applicable regulatory limits. The data validation was performed in
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accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part IV, November 2008.

The sample results, validation qualifiers (VOL), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:

*
*
*
*

*

*
*
*
*

• laboratory Data Completeness
• Holding Times
• ICP-MS Tune
• ICP-MS Internal Standard Performance
• Calibration Verification
• laboratory Blank Analyses
• ICP Interference Check Sample Results
• Matrix Spike Results
• laboratory Duplicate Results
• laboratory Control Sample/laboratory Control Sample Duplicate Results
• Field Duplicate Precision
• ICP Serial Dilution Results
• Percent Solids
• Limits of Detection

* All quality control criteria were met for this parameter.

Laboratory Data Completeness

The sample IDs on the chain-of-custody form "CRF-SW-DUP01-120110" and "CRF-SW-DUP01
120110-F" corresponded to containers labeled "CRF-SW-DUP01-113010" and "CRF-SW-DUP01
113010-F", respectively. On December 6, 2010, Tetra Tech Field Operations leader, M. Horton,
instructed the laboratory to log-in the samples with the IDs provided on the container labels (-113010
suffix).

On February 7 and 8, 2011 the laboratory:
-provided the page number locations in the report for the 6010C high level check standard and the
preparation log pages for all four metals methods. A high level check standard does not apply to
6020A since the laboratory's practice is to dilute and reanalyze any sample for which an analyte
exceeds the calibration range. A high level check standard does not apply to the mercury analysis.
-resubmitted a 6010C run log since a Na linear range standard was mistakenly listed on the original
log.
-clarified that the matrix-specific nominal detection limits are provided on each method blank data
sheet.
-clarified that the preparation logs are located at the end of each method section in the data
package.
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Laboratory Blank Analyses

Total Metals (Surface Waters)

The following table summarizes the level of blank contamination detected in the laboratory blanks:

Analyte Maximum Conc. (llglL) Action Level (llglL) Affected Samples

CRF-SW-DUP01-113010,
CRF-SD-RB01-120110,

Zinc 4.9 24.5
CRF-SW-SW02-1110,
CRF-SW-SW05-1110,
CRF-SW-SW06-1210,
CRF-SW-SW07-1210

The positive zinc results below the blank action level are changed to non-detected values (U) due to
laboratory blank contamination.

Although zinc contamination was found in the laboratory blanks, the project sensitivity goals are not
impacted since the affected zinc results are below the project action limit for surface waters and there
are no project action limits established for the rinsate blank sample. The zinc results in the affected
samples are usable as non-detected values.

Dissolved Metals (Surface Waters)

The following table summarizes the level of blank contamination detected in the laboratory blanks:

Analyte I Maximum Conc. (Ilg/L) I Action Level (Ilg/L) I
Antimony I 0.091 I 0.455 I

Affected Samples

CRF-SW-DUP01-113010-F

The positive antimony result below the blank action level and below the limit of detection (LOD) is
changed to a non-detected value (U) at the LOD due to laboratory blank contamination.

Although antimony contamination was found in the laboratory blanks, the project sensitivity goals are not
impacted since the affected antimony result is below the project action limit. The antimony result in the
affected sample is usable as a non-detected value.

Matrix Spike Results

Total Metals (Surface Waters)

The following table summarizes the analyte that recovered outside of the 80-120% recovery QC limits in
the matrix spike (MS) analysis of sample CRF-SW-SW01-111 0:

Analyte

Sodium

MS %Recovery

139

Action
(+) I NDs

J I
The positive total sodium results are estimated (J) in all total metals samples due to a high MS recovery.
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Although the MS percent recovery criteria were not met for total sodium, the project accuracy goals are
not impacted since there are no project action limits established for sodium for the surface water
samples. The positive sodium results in all total metals samples are usable as estimated values which
may be biased high.

Metals (Sediments)

The following table summarizes the analyte that recovered outside of the 80-120% recovery ac limits in
the matrix spike (MS) analysis of sample CRF-SD-SD01-0006:

Analyte MS %Recovery
Action

(+) NOs
Zinc 79 J

The positive zinc results are estimated (J) in all sediment samples due to a low MS recovery.

The MS percent recovery criteria were not met for zinc; therefore, the project accuracy goals may be
impacted. The positive zinc results in all sediment samples are usable as estimated values which may
be biased low.

Laboratory Duplicate Results

Total Metals (Surface Waters)

The following table summarizes the analyte which was outside the 20% RPO SAP ac limit in the
analysis of the laboratory duplicate of CRF-SW-SW01-111 0:

Analyte RPO
Action

(+) NOs
Aluminum 26 J UJ

The positive and non-detected total aluminum results are estimated (J, UJ) in all total metals samples
due to poor laboratory duplicate precision.

The results of the laboratory duplicate analysis exceeded the ac limits for total aluminum; therefore, the
project precision goals may be impacted. The positive and non-detected aluminum results in all total
metals samples are usable as estimated values for which the bias is indeterminate.

Limits of Detection

The laboratory reported non-detected metals results down to the limit of detection (LaO). The positive
results below the laboratory's limit of quantitation (LOa) and above the method detection limit (MOL) are
estimated (J) due to uncertainty below the LOa.

Project action limits (PALs) were evaluated for non-detected results (reported at the LaD) only.

Metals (Sediments)

All PALs for the sediment samples were met by the LaDs.
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Total and Dissolved Metals (Surface Waters)

All PALs for the surface water samples were met by the LODs except for aluminum and beryllium. Data
usability may be impacted for aluminum and beryllium in the surface water samples.

Results for total zinc and dissolved antimony were changed to non-detected values in select samples
due to blank contamination. As discussed above in the Laboratory Blank Analyses section, data usability
is not impacted.

There are no project action limits established for the rinsate blank sample.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Metals (Sediments)

The project goals with respect to accuracy were met for the metals data set with the following exception.
Zinc was qualified as estimated in all sediment samples due to a low MS recovery; the affected results
may be biased low. Although specific method criteria were not met in this instance, the affected positive
results are usable as estimated values which may have a minor impact on data usability.

The project goals with respect to precision, sensitivity, and laboratory data completeness were met for
the metals data set. Data usability is not impacted with regards to precision, sensitivity, and laboratory
data completeness.

Total and Dissolved Metals (Surface Waters)

The project goals with respect to accuracy were met for the total and dissolved metals data set. Total
sodium was qualified as estimated in all total metals samples due to a high MS recovery. Although
specific method criteria were not met in this instance, data usability is not impacted and the affected
positive results are usable as estimated values.

The project goals with respect to precision were met for the total and dissolved metals data set with the
following exception. Total aluminum was qualified as estimated in all total metals samples due to poor
laboratory duplicate precision. Although specific method criteria were not met in this instance, the
affected positive and non-detected results are usable as estimated values which may have a minor
impact on data usability.

The project goals with respect to sensitivity were met for the total and dissolved metals data set with the
following exceptions. All PALs for the surface water samples were met by the LODs except for
aluminum and beryllium. Data usability may be impacted for aluminum and beryllium in the surface
water samples.
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The project goals with respect to laboratory data completeness were met for the total and dissolved
metals data set. Data usability is not impacted with regards to laboratory data completeness.

Tables: Data Validation Qualifiers and Codes
Data Summary Tables

Enclosures: Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =

C01 =

D =

E =

F =

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

a =

P =

Q =

R =

S =

T =

U =

v =

w =

x =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs. CCVs, RRFs, etc.)

GCIMS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCSILCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography, interferences. etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GCIHPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006 CRF-SD-SD02-0006 CRF-SD-SD03-0612

SDG: 50068-3 LAB_ID 1012061-18 1012061-02 1012061-04 1012061-06

FRACTION: M SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MGIKG

PCT SOLIDS 73.0 74.0 77.0 28.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 2600 8900 2500 14000

ANTIMONY 0.13 J P 0.48 0.18 J P 2.4

ARSENIC 1.6 6 1.7 22

BARIUM 8.6 21 9.3 47

BERYLLIUM 0.12 0.27 0.13 0.57

CADMIUM 0.077 0.16 0.064 0.78

CALCIUM 590 1600 500 5100

CHROMIUM 5.2 12 4 22

COBALT 2 8.4 2.1 8.8

COPPER 5.7 16 7.6 51

IRON 8400 22000 8300 37000

lEAD 15 31 13 99

MAGNESIUM 870 2400 900 3900

MANGANESE 130 290 120 670

MERCURY 0.017 U 0.041 J P 0.017 U 0.14

NICKEL 4.5 17 4.4 22

POTASSIUM 310 370 290 860

SELENIUM 0.1 U 0.25 J P 0.11 J P 0.92

SilVER 0.024 J P 0.071 J P 0.026 J P 0.22

SODIUM 75 61 50 250

THALLIUM 0.023 J P 0.048 J P 0.019 J P 0.11

VANADIUM 5.6 16 5.2 470

ZINC 26 J D 57 J D 25 J D 230 J D

1 of 2 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006

SDG: 50068-3 LAB ID 1012061-08 1012061-10 1012061-12 1012061-14

FRACTION: M SAMP_DATE 12/1/2010 12/112010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 77.0 82.0 85.0 79.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL QlCD

ALUMINUM 5900 3700 2600 3500

ANTIMONY 2 0.41 0.35 0.36
ARSENIC 5.8 3.5 3.5 4.8

BARIUM 29 16 7.7 72

BERYLLIUM 0.2 0.16 0.16 0.32

CADMIUM 0.23 0.11 0.081 0.21

CALCIUM 1500 750 600 700

CHROMIUM 7.6 17 4.6 13

COBALT 5.1 2.8 2.9 4.3

COPPER 14 9.9 7.2 18

IRON 21000 12000 13000 14000

lEAD 18 58 21 27

MAGNESIUM 2000 1300 1000 1200

MANGANESE 780 120 130 190

MERCURY 0.02 J P 0.017 U 0.017 U 0.019 J P

NICKEL 9.3 5.9 4.6 9.5

POTASSIUM 570 350 280 380

SELENIUM 0.23 J P 0.13 J P 0.1 U 0.15 J P

SilVER 0.048 J P 0.035 J P 0.021 J P 0.054 J P

SODIUM 130 56 42 J P 43 J P

THALLIUM 0.049 J P 0.03 J P 0.02 U 0.039 J P

VANADIUM 13 9 9.6 13

ZINC 96 J D 47 J D 34J D 86 J D

20f2 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LAB_ID 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: M SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 100 U 100 J F 730 J F 97 J FP

ANTIMONY 1 U 1 U 1 U 1 U
ARSENIC 1 U 2.7 J P 5.8 3.3 J P

BARIUM 1 U 25 20 27

BERYLLIUM 1 U 1 U 1 U 1 U

CADMIUM 0.2 U 0.069 J P 0.2 U 0.12 J P

CALCIUM 100 U 45000 24000 47000

CHROMIUM 0.55 J P 0.74 J P 2.5 0.97 J P

COBALT 0.1 U 2.1 1.6 2.4

COPPER 1 U 4.9 4.3 5.5

IRON 10 U 9000 11000 10000

lEAD 0.5 U 1.9 4.9 2.2

MAGNESIUM 100 U 10000 5900 11000

MANGANESE 0.43 J P 1400 540 1500

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 1 U 4.1 4.2 5.5

POTASSIUM 100 U 2500 2100 2700

SELENIUM 1 U 1 U 1 U 0.98 J P

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 250 U 95000 J D 74000 J D 100000 J D

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 1 U 0.49 J P 1.8 0.64 J P

ZINC 4.2 UJ AP 20 U A 41 17 U A

1 of 2 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SOG: 50068-3 LAB_ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: M SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC TYPE NM NM NM NM
UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 550 J F 100 UJ F 100 UJ F 100 UJ F
ANTIMONY 0.46 J P 1 U 1 U 1 U
ARSENIC 1.9 J P 0.79 J P 0.82 J P 1.3 J P
BARIUM 20 14 14 14

BERYLLIUM 1 U 1 U 1 U 1 U

CADMIUM 0.058 J P 0.2 U 0.2 U 0.2 U

CALCIUM 39000 38000 37000 37000

CHROMIUM 1.6 0.92 J P 0.88 J P 0.9 J P

COBALT 0.99 J P 0.43 J P 0.53 J P 0.63 J P

COPPER 4.1 1.1 0.9 J P 0.91 J P

IRON 2500 520 740 1200

lEAD 3.5 0.4 J P 0.39 J P 0.54 J P

MAGNESIUM 11000 10000 10000 10000

MANGANESE 310 180 250 300

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 3.1 3.2 1.8 2.6

POTASSIUM 2900 2700 2700 2700

SELENIUM 1 U 0.93 J P 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 62000 J D 61000 J D 61000 J D 61000 J D

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 2.2 0.51 J P 0.54 J P 0.81 J P

ZINC 29 17 U A 12 U A 9.1 UJ AP

20f2 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SW-DUP01-11301 D-F CRF-SW-SW01-111 D-F CRF-SW-SW02-111D-F CRF-SW-SW04-111 D-F

SOG: 50068-3 LAB ID 1012061-33 1012061-27 1012061-28 1012061-29

FRACTION: MF SAMP_DATE 11/30/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP OF CRF-SW-SW02-1110-F

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 100 U 100 U 100 U 100 U
ANTIMONY 1 UJ AP 1 U 1 U 1 U
ARSENIC 0.45 J P 0.49 J P 0.41 J P 1 U
BARIUM 22 15 22 15

BERYLLIUM 1 U 1 U 1 U 1 U

CADMIUM 0.2 U 0.2 U 0.2 U 0.2 U

CALCIUM 44000 25000 46000 39000

CHROMIUM 0.65 J P 0.74 J P 0.74 J P 0.67 J P

COBALT 1.9 0.94 J P 1.9 0.38 J P

COPPER 1.2 1 U 1.2 1.2

IRON 290 340 220 41

lEAD 0.5 U 0.5 U 0.5 U 0.23 J P

MAGNESIUM 10000 5900 11000 10000

MANGANESE 1400 510 1400 190

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 3.8 2.2 4.3 3.3

POTASSIUM 2500 2200 2600 3000

SELENIUM 1 U 1 U 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 92000 75000 95000 61000

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 1 U 1 U 1 U 1 U

ZINC 15 16 13 15

1 of 2 2/14/2011



PROJ_NO: 02300 NSAMPlE CRF-SW-SW05-1110-F CRF-SW-SW06-1210-F CRF-SW-SW07-121 D-F

SDG: 50068-3 LAB 10 1012061-30 1012061-31 1012061-32

FRACTION: MF SAMP DATE 11/30/2010 12/1/2010 12/1/2010
MEDIA: WATER OC TYPE NM NM NM

UNITS UG/l UG/l UG/l
PCT SOLIDS

DUP OF
PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 100 U 100 U 100 U
ANTIMONY 1 U 1 U 1 U
ARSENIC 1 U 0.5 J P 0.6 J P
BARIUM 15 14 13
BERYLLIUM 1 U 1 U 1 U
CADMIUM 0.2 U 0.2 U 0.2 U
CALCIUM 38000 35000 36000

CHROMIUM 0.71 J P 0.87 J P 0.84 J P

COBALT 0.41 J P 0.53 J P 0.51 J P

COPPER 0.98 J P 1.3 0.99 J P

IRON 17 J P 35 17 J P

lEAD 0.5 U 0.5 U 0.5 U

MAGNESIUM 10000 9600 9800

MANGANESE 180 260 260

MERCURY 0.1 U 0.1 U 0.1 U

NICKEL 1.6 2.5 1.4

POTASSIUM 2800 2700 2700

SELENIUM 1 U 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U

SODIUM 60000 57000 57000

THALLIUM 0.2 U 0.2 U 0.2 U

VANADIUM 1 U 1 U 1 U

ZINC 17 15 15

2of2 2/14/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4170W

Date: February 14, 2011 c: File G02300-4.10 (w/enc.-original)

To: T. Campbell (w/o enc.)

From: J. Cardinal (no copy) ~ ( ~)
Subject: Tier II Inorganic Data Validation, SDG 50068-4

TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

Total Metals:
9/Groundwatersl CRF-GW-DUP01-122010

CRF-GW-MW02-1210
CRF-GW-MW04-1210
CRF-GW-MW06-1210
CRF-GW-MW08-1210

CRF-GW-MW01-1210
CRF-GW-MW03-1210
CRF-GW-MW05-1210
CRF-GW-MW07-1210

(Field Duplicate Pair:
CRF-GW-MW06-121 0/CRF-GW-DUP01-12201 0)

1/Rinsate Blank! CRF-GW-RB01-122010

Dissolved Metals:
9/Groundwatersl CRF-GW-DUP01-122010-F

CRF-GW-MW02-1210-F
CRF-GW-MW04-1210-F
CRF-GW-MW06-121 O-F
CRF-GW-MW08-1210-F

CRF-GW-MW01-1210-F
CRF-GW-MW03-1210-F
CRF-GW-MW05-1210-F
CRF-GW-MW07-121 O-F

(Field Duplicate Pair:
CRF-GW-MW06-1210-F/CRF-GW-DUP01-122010-F)

1/Rinsate Blank! CRF-GW-RB01-122010-F

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the target analyte list (TAL) metals
analytical data for the samples in this SDG. The samples were collected as part of a Study Area
Screening Evaluation at Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI
from December 20-22, 2010. Sample collection and analysis were performed according to the Sampling
and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI; dated October 2010.

The metal analyses were performed according to USEPA SW-846 Methods 6010C/6020Al7470. The
project specific criteria listed in the site SAP were applied for data validation of the metals data,
including project action limits (PALs) provided in SAP Worksheet #15. The data user should consider
the most recent revisions to the applicable regulatory limits. The data validation was performed in
accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part IV, November 2008.
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The sample results, validation qualifiers (VOL), and qualifier codes (OLCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:

• Laboratory Data Completeness
* • Holding Times
* • ICP-MS Tune
* • ICP-MS Internal Standard Performance
* • Calibration Verification

• Laboratory Blank Analyses
* • ICP Interference Check Sample Results
* • Matrix Spike Results
* • Laboratory Duplicate Results
* • Laboratory Control Sample/Laboratory Control Sample Duplicate Results
* • Field Duplicate Precision
* • ICP Serial Dilution Results
* • Limits of Detection

* All quality control criteria were met for this parameter.

Laboratory Data Completeness

On February 7 and 8, 2011 the laboratory:
-provided the page number locations in the report for the 6010C high level check standard and the
preparation log pages for all four metals methods. A high level check standard does not apply to
6020A since the laboratory's practice is to dilute and reanalyze any sample for which an analyte
exceeds the calibration range. A high level check standard does not apply to the mercury analysis.
-clarified that the matrix-specific nominal detection limits are provided on each method blank data
sheet.
-clarified that the preparation logs are located at the end of each method section in the data
package.

Laboratory Blank Analyses

Total Metals

The following table summarizes the level of blank contamination detected in the laboratory blanks:

Analyte Maximum Conc. (Ilg/L) Action Level (Ilg/L) Affected Samples

Iron 7.8 39 CRF-GW-RB01-122010
Antimony 0.39 1.95 CRF-GW-MW08-1210

The positive iron and antimony results below the blank action levels and below the limit of detections
(LOD) are changed to non-detected values (U) at the LOD due to laboratory blank contamination.

Although iron and antimony contamination were found in the laboratory blanks, the project sensitivity
goals are not impacted since the affected antimony result is below the project action limit and there are
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no project action limits established for the rinsate blank sample. The iron and antimony results in the
affected samples are usable as non-detected values.

Dissolved Metals

The following table summarizes the level of blank contamination detected in the laboratory blanks:

II Analyte Maximum Conc. (Ilg/L) Action Level (Ilg/L) Affected Samples

CRF-GW-RB01-122010-F,
Iron 7.8 39 CRF-GW-MW02-1210-F,

CRF-GW-MW03-1210-F

The positive iron results below the blank action level and below the limit of detection (LOD) are changed
to non-detected values (U) at the LOD due to laboratory blank contamination. Positive results below the
blank action level and above the LOD are changed to non-detected values (U) at the sample result.

Although iron contamination was found in the laboratory blanks, the project sensitivity goals are not
impacted since the affected iron results are below the project action limit and there are no project action
limits established for the rinsate blank sample. The iron results in the affected samples are usable as
non-detected values.

Limits of Detection

The laboratory reported non-detected metals results down to the limit of detection (LOD). The positive
results below the laboratory's limit of quantitation (LOO) and above the method detection limit (MOL) are
estimated (J) due to uncertainty below the LOO.

Project action limits were evaluated for non-detected results only (reported at the LOD). All project
action limits were met by the LODs.

Results for total antimony, total iron, and dissolved iron were changed to non-detected values in select
samples due to blank contamination. As discussed above in the Laboratory Blank Analyses section,
data usability is not impacted.

There are no project action limits established for the rinsate blank sample.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (OC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.
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Total and Dissolved Metals

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the total and dissolved metals data sets. Data usability is not impacted with regards to
accuracy, precision, sensitivity, and laboratory data completeness.

Tables: Data Validation Qualifiers and Codes
Data Summary Tables

Enclosures: Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J =Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 = GC/MS Tuning Noncompliance

o = MS/MSD Recovery Noncompliance

E = LCSILCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

a = Poor Instrument Performance (e.g. base-line drifting)

P = Uncertainty below quantitation limit « QL but 2: MOL)

Q = Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

R = Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X = Signal to noise response drop
Y = Percent solids <30%
Z = Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SDG: 50068-4 LAB ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: M SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC_TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP_OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

ALUMINUM 190 380 100 U 200

ANTIMONY 1 U 1 U 1 U 1 U
ARSENIC 0.46 J P 4.3 J P 1 U 1 U
BARIUM 57 95 55 36
BERYLLIUM 1 U 1 U 1 U 1 U
CADMIUM 0.2 U 0.093 J P 0.069 J P 0.2 U

CALCIUM 36000 69000 36000 40000

CHROMIUM 0.7 J P 0.92 J P 1 U 0.73 J P

COBALT 2 15 2 2.6

COPPER 0.82 J P 1.8 1 U 2.1

IRON 600 4700 65 500

lEAD 0.5 U 0.43 J P 0.5 U 0.5 U

MAGNESIUM 11000 21000 5300 5700

MANGANESE 760 13000 2400 1000

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 4.4 11 3.4 6.6

POTASSIUM 2600 6800 2500 1900

SELENIUM 1 U 2.3 J P 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 160000 42000 110000 93000

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 0.33 J P 0.75 J P 1 U 0.47 J P

ZINC 4.5 J P 4.4 J P 3.4 J P 4 U

1 of 3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210
SDG: 50068-4 LAB ID 1012350-15 1012350-11 1012350-03 1012350-05
FRACTION: M SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEDIA: WATER OC_TYPE NM NM NM NM
UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 900 240 250 190
ANTIMONY 1 U 1 U 1 U 1 U
ARSENIC 5.4 0.71 J P 1 U 8.6
BARIUM 42 30 60 66
BERYLLIUM 1 U 1 U 1 U 1 U

CADMIUM 0.2 U 0.2 U 0.2 U 0.089 J P

CALCIUM 65000 25000 36000 66000

CHROMIUM 0.95 J P 0.75 J P 0.76 J P 1 U

COBALT 17 2.7 2.1 12

COPPER 1.8 0.9 J P 1.6 1.4

IRON 10000 760 710 83000

lEAD 0.7 J P 0.5 U 0.33 J P 0.24 J P

MAGNESIUM 19000 11000 11000 11000

MANGANESE 9600 2200 800 4100

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 13 3.8 4.7 3.5

POTASSIUM 11000 3600 2700 3900

SELENIUM 1 U 1 U 1 U 0.83 J P

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 150000 50000 160000 13000

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 1.4 0.42 J P 0.34 J P 0.55 J P

ZINC 4.1 J P 4 U 3.9 J P 4 U

2of3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210 CRF-GW-RB01-122010
SDG: 50068-4 LAB 10 1012350-01 1012350-09

FRACTION: M SAMP DATE 12/20/2010 12/20/2010
MEDIA: WATER OC TYPE NM RB

UNITS UG/L UG/L
PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD
ALUMINUM 100 U 100 U
ANTIMONY 1 UJ AP 1 U
ARSENIC 9.7 1 U
BARIUM 44 1 U
BERYLLIUM 1 U 1 U
CADMIUM 0.2 U 0.2 U
CALCIUM 87000 100 U
CHROMIUM 1 U 0.59 J P

COBALT 5.6 0.1 U

COPPER 1 U 1 U

IRON 32000 10 UJ AP

LEAD 0.5 U 0.5 U

MAGNESIUM 10000 100 U

MANGANESE 6300 1 U

MERCURY 0.1 U 0.1 U

NICKEL 2.3 1 U

POTASSIUM 4100 100 U

SELENIUM 1 U 1 U

SILVER 0.2 U 0.2 U

SODIUM 40000 250 U

THALLIUM 0.2 U 0.2 U

VANADIUM 1 U 1 U

ZINC 3.4 J P 4 U

30f3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-12201 Q-F CRF-GW-MW01-1210-F CRF-GW-MW02-1210-F CRF-GW-MW03-121 Q-F
SDG: 50068-4 LAB ID 1012350-08 1012350-14 1012350-18 1012351-02
FRACTION: MF SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010
MEDIA: WATER OC TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF CRF-GW-MW06-1210-F

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 100 U 100 U 100 U 100 U
ANTIMONY 1 U 1 U 1 U 1 U
ARSENIC 1 U 4 J P 1 U 1 U
BARIUM 59 85 55 35
BERYLLIUM 1 U 1 U 1 U 1 U
CADMIUM 0.2 U 0.087 J P 0.2 U 0.2 U
CALCIUM 39000 67000 36000 40000
CHROMIUM 1 U 0.48 J P 0.47 J P 0.52 J P
COBALT 2.1 14 1.9 2.4
COPPER 1.6 0.89 J P 1.9 1
IRON 320 3700 38 U A 10 UJ AP
lEAD 0.5 U 0.5 U 0.5 U 0.5 U
MAGNESIUM 12000 20000 5200 5600

MANGANESE 820 13000 2400 1000

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 4.6 11 3.6 4.9

POTASSIUM 2600 6100 2500 1900

SELENIUM 1 U 3 J P 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 160000 41000 110000 92000

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 1 U 0.43 J P 1 U 1 U

ZINC 3.9 J P 3.1 J P 3 J P 4 U

1 of 3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-121 D-F CRF-GW-MW05-121D-F CRF-GW-MW06-1210-F CRF-GW-MW07-121D-F

SDG: 50068-4 LAB_I0 1012350-16 1012350-12 1012350-04 1012350-06

FRACTION: MF SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEDIA: WATER OC_TYPE NM NM NM NM
UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
ALUMINUM 110 100 U 100 U 100 U
ANTIMONY 1 U 1 U 1 U 1 U
ARSENIC 5.2 1 U 1 U 8.2
BARIUM 41 30 58 68
BERYLLIUM 1 U 1 U 1 U 1 U

CADMIUM 0.2 U 0.2 U 0.2 U 0.058 J P

CALCIUM 64000 26000 38000 68000

CHROMIUM 0.69 J P 1 U 1 U 1 U

COBALT 17 2.8 1.9 13

COPPER 1 0.84 J P 0.78 J P 1 U

IRON 8300 48 280 78000

lEAD 0.5 U 0.5 U 0.5 U 0.5 U

MAGNESIUM 18000 12000 12000 11000

MANGANESE 10000 2400 780 4200

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

NICKEL 12 3.6 4.5 3.2

POTASSIUM 11000 3500 2500 4000

SELENIUM 1 U 1 U 1 U 1 U

SilVER 0.2 U 0.2 U 0.2 U 0.2 U

SODIUM 140000 52000 160000 13000

THALLIUM 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM 0.32 J P 1 U 1 U 1 U

ZINC 5.5 J P 3.3 J P 4.2 J P 4 U

20f3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210-F CRF-GW-RB01-122010-F
SOG: 50068-4 LAB 10 1012350-02 1012350-10
FRACTION: MF SAMP DATE 12/20/2010 12/20/2010

MEDIA: WATER QC TYPE NM RB
UNITS UG/L UG/L
PCT_SOLIDS

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD
ALUMINUM 100 U 100 U
ANTIMONY 1 U 1 U
ARSENIC 9.9 1 U
BARIUM 45 1 U
BERYLLIUM 1 U 1 U
CADMIUM 0.2 U 0.2 U
CALCIUM 84000 100 J P

CHROMIUM 1 U 0.49 J P

COBALT 5.4 0.1 U

COPPER 1 U 0.77 J P

IRON 32000 10 UJ AP
LEAD 0.5 U 0.5 U
MAGNESIUM 9900 49 J P

MANGANESE 6200 1 U

MERCURY 0.1 U 0.1 U

NICKEL 2.3 1 U

POTASSIUM 3900 100 U

SELENIUM 1 U 1 U

SILVER 0.2 U 0.2 U

SODIUM 39000 250 U

THALLIUM 0.2 U 0.2 U

VANADIUM 1 U 1 U

ZINC 4 U 4 U

30f3 2/10/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4188W

c: File G02300-4.1 0 (w/enc.-original)Date:

To:

From:

Subject:

February 22, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy) -dI (r )
Tier II Organic Data va~jation, SDG 50068-3
TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

VOC/PAH/Pesticides/PCB:
8/Sediments/ CRF-SD-DUP01-120110

CRF-SD-SD02-0006
CRF-SD-SD04-0006
CRF-SD-SD06-0006

CRF-SD-SD01-0006
CRF-SD-SD03-0612
CRF-SD-SD05-0006
CRF-SD-SD07-0006

(Field Duplicate Pair: CRF-SD-SD02-0006/CRF-SD-DUP01-12011 0)

1/Rinsate Blank! CRF-SD-RB01-120110

7/Surface Waters/CRF-SW-DUP01-113010
CRF-SW-SW02-1110
CRF-SW-SW05-1110
CRF-SW-SW07-1210

CRF-SW-SW01-1110
CRF-SW-SW04-1110
CRF-SW-SW06-1210

(Field Duplicate Pair: CRF-SW-SW02-111 0/CRF-SW-DUP01-11301 0)

VOC:
2/Trip Blanks/ CRF-TB06-120110 CRF-TB07-113010

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compounds
(vac) , polycyclic aromatic hydrocarbons (PAH), pesticides, and polychlorinated biphenyls (PCB)
analytical data for the samples in this SDG. The samples were collected at the Study Area Screening
Evaluation, Site 04, Coddington Cove Rubble Fill Area at NAVSTA Newport, Newport, RI from
November 30 - December 1, 2010. Sample collection and analysis were performed according to the
Sampling and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble
Fill Area, NAVSTA Newport, Newport, RI; dated October 2010.

The VOC analysis was performed according to USEPA SW-846 Method 8260B. The PAH analysis was
performed according to USEPA SW-846 Method 8270C in the full scan mode and in the selective ion
monitoring (SIM) mode. The pesticides analysis was performed according to USEPA SW-846 Method
8081A. The PCB analysis was performed according to USEPA SW-846 Method 8082.

The project specific criteria listed in the site SAP were applied for validation of the data, including
project action limits (PALs) provided in SAP Worksheet #15. The data user should consider the most
recent revisions to the applicable regulatory limits. The vac and PAH data validation was performed in
accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
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Environmental Analyses, December 1996. The pesticides and PCB validation was performed in
accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part III, February 2004.

The sample results, validation qualifiers (VQl), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed. The qualifier code "Q" represents results for which a conclusive Aroclor
identification was not possible due to matrix interference and/or weathering of the sample. The identity
of the reported Aroclor is tentative.

The data were evaluated based on the following parameters:

...

...

...

...

...

...

• laboratory Data Completeness
• Preservation and Technical Holding Times
• GC/MS Instrument Performance Check (Tuning)
• Pesticide Degradation
• Initial and Continuing Calibrations
• Blanks
• Surrogate Compounds
• Internal Standards
• Matrix Spike/Matrix Spike Duplicate
• laboratory Control Sample/laboratory Control Sample Duplicate
• Field Duplicates
• Compound Identification/Quantitation
• Percent Solids
• Limits of Detection

... All criteria were met for this parameter.

Laboratory Data Completeness

The sample IDs on the chain-of-custody form "CRF-SW-DUP01-120110" and "CRF-SW-DUP01
120110-F" corresponded to containers labeled "CRF-SW-DUP01-113010" and "CRF-SW-DUP01
113010-F", respectively. On December 6, 2010, Tetra Tech Field Operations Leader, M. Horton,
instructed the laboratory to log-in the samples with the IDs provided on the container labels (-113010
suffix).

PCBs

Although Aroclor-1268 was not requested for reporting, several samples for this project had detections
of this Aroclor. On December 6, 2010, Tetra Tech Project Chemist, L. Guzman, requested that the
laboratory report the Aroclor-1268 results.

PAH - Full Scan

On February 9 and 10, 2011 the laboratory resubmitted all full scan Form Is to estimate "J" the results
below the lOO and estimated "E" the results above the calibration range since these flags were missing
from the original data package.
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PAH-SIM

On February 11, 2011 the laboratory submitted the initial calibration and second source verification
(IA13001) analyzed on 1/11/11 since they were not provided in the original data package.

Pesticides

On February 15, 2011 the laboratory submitted the initial calibration summary forms, second source
verification, and all associated raw data for the analysis on 12/30/10 since they were not provided in the
original data package. The laboratory also provided the batch sequence summary, initial calibration
summary forms, and all associated raw data for the analysis on 1/12/11 since it was not provided in the
original data package or had incorrect information in the original data package. The laboratory
mistakenly used the wrong calibration ID for the 1/12/11 calibration in the original data package. The ID
is assigned by the L1MS system and the analyst selected an incorrect 1/12/11 calibration. The L1MS
system is not used for calculating sample results (the instrument software is used) and, therefore, the
sample results are not impacted. On February 15, 2011 the laboratory resubmitted select Form Is to
show the correct calibration ID. The laboratory also resubmitted the data package table of contents to
include an addendum section of the data package.

Pesticides and PCBs

On February 14, 2011 the laboratory clarified that the dual column confirmation check summary forms
report one additional significant figure for each sample result. The higher result is selected after
rounding to the correct significant figures. In select cases, it appears that the lower result was reported,
however, both results round to be the same result. No further action was taken.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
recovery criteria of 75-125%:

Compound %R
Action

Affected Samples
(+) NDs

Dichlorodifluoromethane 72, 73 J UJ All sediment samples and CRF-TB06-120110

Although initial calibration verification recovery for dichlorodifluoromethane was below the QC limit, the
project accuracy goals are not impacted since no project action limit (PAL) is established for
dichlorodifluoromethane for the sediment samples. The positive and non-detected dichlorodifluoromethane
results in the affected samples are usable as estimated values which may be biased low.

Blanks

Volatiles

The following table summarizes the level of blank contamination detected in the method and trip blanks
associated with the samples.
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Type of
Maximum Action

Compound Conc. Level Affected Samples
Blank (mg/Kg) (mg/Kg)

Method 0.0035 0.035
CRF-TB06-120110, CRF-SD-DUP01-120110,

CRF-SD-SD07-0006
Acetone CRF-SD-SD01-0006HIGH,

Method 0.11 1.1 CRF-SD-SD03-0006HIGH
CRF-SD-DUP01-120110,

Method 0.00064 0.0032
CRF-SD-SD02-0006, CRF-SD-SD05-0006,

Methyl acetate CRF-SD-SD06-0006, CRF-SD-SD07-0006,
CRF-TB06-120110

Method 0.22 1.1 CRF-SD-SD01-0006HIGH

Method 0.072 0.72 CRF-SD-SD01-0006HIGH

2-Butanone
CRF-SD-DUP01-120110,

CRF-SD-SD02-0006, CRF-SD-SD04-0006,
Trip 0.0012 0.012 CRF-SD-SD05-0006, CRF-SD-SD06-0006,

CRF-SD-SD07-0006

Blank actions were applied to the affected sediment samples due to acetone, methyl acetate, and 2
butanone method and trip blank contamination. The 5x rule applies for methyl acetate, while the 10x
rule applies for acetone and 2-butanone. The positive results below the blank action levels and below
the limit of detections (LOD) for acetone, methyl acetate, and 2-butanone in the affected samples were
changed to a non-detected values (U) at the sample-specific LODs. Positive results below the blank
action levels and above the LODs were changed to non-detected values (U) at the sample results.

Acetone contamination was found in the method blank; therefore, the project sensitivity goals may be
impacted. The acetone results in the affected sediment samples are usable as non-detected values.

Although methyl acetate and 2-butanone contamination were found in the method and trip blanks, the
project sensitivity goals are not impacted since the non-detected values do not exceed the project
action limit for 2-butanone and there are no project action limits established for methyl acetate for the
sediment samples. The methyl acetate and 2-butanone results in the affected sediment samples are
usable as non-detected values.

Pesticides

The following table summarizes the level of blank contamination detected in the method blanks
associated with the samples.

Type of
Maximum Action

Compound Conc. Level Affected Samples
Blank (mg/Kg) (mg/Kg)

CRF-SD-DUP01-120110,

4,4'-DDT Method 0.0014 0.007
CRF-SD-SD02-0006, CRF-SD-SD03-0612,
CRF-SD-SD04-0006, CRF-SD-SD05-0006,
CRF-SD-SD06-0006, CRF-SD-SD07-0006
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Blank actions were applied to the affected sediment samples due to 4,4'-DDT method blank
contamination. The 5x rule applies for this pesticide compound. The positives result for 4,4'-DDT in
the affected samples were changed to non-detected values at the sample result.

4,4'-DDT contamination was found in the method blank; therefore, the project sensitivity goals may be
impacted. The 4,4'-DDT results in the affected samples are usable as non-detected values.

Matrix Spike/Matrix Spike Duplicate

Volatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SD-SD01-0006 that were outside of the QC limits:

Analyte
MS/MSD

QC Limits
Action

% Rec. (+) NDs
1,2,4-Trichlorobenzene 52/61 65-130 UJ

Acetone -/215 20-160 J
Methyl acetate -/158 70-130 J

-Cntenon met

Analyte MS/MSD QC Limit Action
RPD (+) NDs

Methyl acetate 34 30 J

Although the percent recovery criteria were not met for 1,2,4-trichlorobenzene and methyl acetate; the
project accuracy goals are not impacted since the affected 1,2,4-trichlorobenzene result is more than an
order of magnitude below the PAL and there is no PAL established for methyl acetate for the sediment
samples. The non-detected 1,2,4-trichlorobenzene result in sample CRF-SD-SD01-0006 is usable as an
estimated value which may be biased low. The positive methyl acetate result in sample CRF-SD-SD01
0006 is usable as an estimated value which may be biased high.

The percent recovery criteria were not met for acetone; therefore, the project accuracy goals may be
impacted. The positive acetone result in sample CRF-SD-SD01-0006 is usable as an estimated value
which may be biased high.

Although the relative percent difference criterion was not met for methyl acetate, the project precision
goals are not impacted since there is no PAL established for methyl acetate for the sediment samples.
The positive methyl acetate result in sample CRF-SD-SD01-0006 is usable as an estimated value for
which the bias is indeterminate.

PAH - Full Scan and PAH - SIM

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SW-SW01-111 0 that were outside of the QC limits:
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Analyte
MS/MSO

QC Limits Action
% Rec. (+) NOs

Anthracene 54/- 55-110 J
-Cntenon met

Although the percent recovery criteria were not met for anthracene, the project accuracy goals are not
impacted since the affected sample result is more than an order of magnitude below the PAL. The
positive anthracene result in sample CRF-SW-SW01-1110 is usable as an estimated value which may
be biased low.

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analysis of sample CRF-SO-S001-0006 that were outside of the QC limits:

Analyte MS/MSO QC Limits Action
% Rec. (+) NOs

Benzo(a)pyrene 48/41 50-110 J
Benzo(o,h,i)pervlene 1/- 40-125 J

Oibenzo(a,h)anthracene 28/- 40-125 J
Fluoranthene 14/- 55-115 J

Fluorene 49/- 50-110 J
Indeno(1,2,3-cd)pvrene 11/- 40-120 J

Pvrene 134/- 45-125 J
Benzo(k)fluoranthene -/42 45-125 UJ

Chrvsene -/52 55-110 J
Benzo(b)fluoranthene 33/42 45-115 J
2-Methvlnaphthalene 216/220 45-105 J

-Cntenon met

Analyte MS/MSO QC Limit Action
RPO (+) NOs

Benzo(o,h,i)pervlene 100 30 J
Oibenzo(a,h)anthracene 55 30 J

Fluoranthene 47 30 J
Fluorene 53,34 30 J

Indeno(1,2,3-cd)pvrene 79 30 J
Pvrene 39 30 J

Benzo(k)fluoranthene 37 30 UJ

Although the percent recovery criteria were not met for benzo(g,h,i)perylene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, benzo(b)f1uoranthene, and 2-methylnaphthalene; the
project accuracy goals are not impacted since the affected results are more than an order of magnitude
below the PALs. The positive and non-detected benzo(g,h,i)perylene, f1uoranthene, fluorene,
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, and benzo(b)fluoranthene results in sample CRF-SO
S001-0006 are usable as estimated values which may be biased low. The positive 2
methylnaphthalene result in sample CRF-SO-S001-0006 is usable as an estimated value which may be
biased high.
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The percent recovery criteria were not met for benzo(a)pyrene, dibenzo(a,h)anthracene, pyrene, and
chrysene; therefore, the project accuracy goals may be impacted. The positive benzo(a)pyrene,
dibenzo(a,h)anthracene, and chrysene results in sample CRF-SD-SD01-0006 are usable as estimated
values which may be biased low. The positive pyrene result in sample CRF-SD-SD01-0006 is usable as
an estimated value which may be biased high.

Although the relative percent difference criterion was not met for benzo(g,h,i)perylene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, and benzo(k)fluoranthene; the project precision goals are not
impacted since the affected results are more than an order of magnitude below the PALs. The positive
and non-detected benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, and
benzo(k)fluoranthene results in sample CRF-SD-SD01-0006 are usable as estimated values for which
the bias is indeterminate.

The relative percent difference criterion were not met for dibenzo(a,h)anthracene and pyrene; therefore,
the project precision goals may be impacted. The positive dibenzo(a,h)anthracene and pyrene results in
sample CRF-SD-SD01-0006 are usable as estimated values for which the bias is indeterminate.

Pesticides

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SD-SD01-0006 that were outside of the QC limits:

Analyte
MS/MSD QC Limits Action
% Rec. (+) NDs

4,4'-DDT 43/26,44/- 45-140 J
4,4'-DDE -/68, -1- 70-125 J

-Criterion met

The percent recovery criteria were not met for 4,4'-DDT and 4,4'-DDE; therefore, the project accuracy
goals may be impacted. The positive 4,4'-DDT and 4,4'-DDE results in sample CRF-SD-SD01-0006 are
usable as estimated values which may be biased low.

PCBs

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SW-SW01-1110 that were outside of the QC limits:

I Analyte I
MS/MSD

I
QC Limit I

Action I
RPD (+) I NDs

Aroclor 1016 49,43 30 UJ
Aroclor 1260 50,44 30 UJ

The relative percent difference criterion was not met for Aroclor 1016 and Aroclor 1260; therefore, the
project precision goals may be impacted. The non-detected Aroclor 1016 and Aroclor 1260 results in
sample CRF-SW-SW01-1110 are usable as estimated values for which the bias is indeterminate.
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Field Duplicates

Volatiles

The field duplicate pair CRF-SD-SD02-0006/CRF-SD-DUP01-120110 exceeded the relative percent
difference ac criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD
Action

(mg/kg) (mg/kg) (+) NDs
Carbon disulfide 0.0031 0.0012 88 J

The field duplicate relative percent difference exceeded the ac criterion for carbon disulfide; therefore,
the project precision goals may be impacted. The positive carbon disulfide results in samples CRF-SD
SD02-0006 and CRF-SD-DUP01-120110 are usable as estimated values for which the bias is
indeterminate.

PAH - Full Scan and PAH - SIM

The field duplicate pair CRF-SD-SD02-0006/CRF-SD-DUP01-120110 exceeded the relative percent
difference ac criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) I NDs

I Anthracene I 0.013 I 0.0056 I 80 I J I I
In addition, the sample result is less than the sample-specific limit of quantitation (LOa), while the
duplicate result is greater than 2x the sample-specific LOa.

Although the field duplicate relative percent difference exceeded the ac criterion for anthracene, the
project precision goals are not impacted since the affected sample results are below the PAL. The
positive anthracene results in samples CRF-SD-SD02-0006 and CRF-SD-DUP01-120110 are usable as
estimated values for which the bias is indeterminate.

The field duplicate pair CRF-SW-SW02-1110/CRF-SW-DUP01-113010 exceeded the relative percent
difference ac criterion of 30% for the following compounds:

Analyte
Sample Result Duplicate Result

RPD
Action

(Ilg/L) (Ilg/L) (+) NDs
Fluoranthene 0.11 0.03 J 114 J

Benzo(b)fluoranthene 0.14 0.05 U NC J UJ
J - Result IS estimated.
U - Result is not detected.

Benzo(b)fluoranthene sample result is greater than 2x the sample-specific LaD while the duplicate
result is not detected.

Although the field duplicate relative percent difference exceeded the OC criterion for fluoranthene and
benzo(b)fluoranthene, the project precision goals are not impacted since the affected sample results
are below the PALs. The positive fluoranthene and benzo(b)fluoranthene results in samples CRF-SW-
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SW02-1110 and CRF-SW-DUP01-113010 are usable as estimated values for which the bias is
indeterminate.

Compound IdentificationlQuantitation

Pesticides

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD ac criterion for
the compounds in the following samples:

Sample Analyte %RPD Action
(+)

4,4'-DDD 65.9 J
CRF-SD-SD02-0006 Aldrin 44.5 J

Endosulfan II 152.9 UJ*
4,4'-DDD 90.8 J

CRF-SD-SD06-0006 4,4'-DDE 40.6 J
Methoxychlor 59.3 J

CRF-SW-SW06-1210 Dieldrin 73.0 J

CRF-SD-SD03-0612
Aldrin 45.7 J

Endosulfan II 161.5 UJ*

CRF-SD-SD04-0006
Dieldrin 43.1 J

Endosulfan II 146.7 UJ*

CRF-SW-SW01-1110
4,4'-DDT 50.1 J

Endosulfan I 115.7 UJ*

CRF-SW-SW02-1110
4,4'-DDD 51.0 J
4,4'-DDT 49.9 J

CRF-SD-SD05-0006
Dieldrin 43.2 J

Endosulfan II 145.7 UJ*
*Professional Judgment was used to qualify the positive result as estimated, non-detected (UJ).

Although the analyte quantitation RPDs exceeded the 40% RPD QC limit for 4,4'-DDD, 4,4'-DDE,
methoxychlor, and dieldrin in the samples listed above, the project accuracy goals are not impacted
since the affected results are below the PALs. The positive 4,4'-DDD, 4,4'-DDE, methoxychlor, and
dieldrin results in the affected samples are usable as estimated values.

The analyte quantitation RPDs exceeded the 40% RPD QC limit for aldrin and 4,4'-DDT in select
samples; therefore, the project accuracy goals may be impacted. The positive aldrin and 4,4'-DDT
results in the affected samples are usable as estimated values.

Although the analyte quantitation RPDs exceeded 100% for endosulfan I and endosulfan II in select
samples; the project sensitivity goals are not impacted for the data validation actions since the affected
sample results are below the PALs. The affected endosulfan I and endosulfan II results are usable as
non-detected, estimated values.

PCBs

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD ac criterion for
the compounds in the following sample:
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Sample Analyte %RPD Action
(+)

CRF-SD-SD03-0612 Aroclor 1260 41.5 J

Although the analyte quantitation RPDs exceeded the 40% RPD ac limit for Aroclor 1260 in sample
CRF-SD-SD03-0612, the project accuracy goals are not impacted since the affected result is below the
PAL. The positive Aroclor 1260 result in sample CRF-SD-SD03-0612 is usable as an estimated value.

Percent Solids

Volatiles

The percent solids was below 30% for sample CRF-SD-SD03-0612. The positive and non-detected
volatiles results are estimated (J, UJ) in the affected sample since the elevated LODs exceed the PALs
for several volatile. The project sensitivity goals may be impacted. The positive and non-detected
results in the affected sample are usable as estimated values.

Limits of Detection

All non-detected results were reported at the limit of detection (LOD). Positive results above the method
detection limit (MDL) and below the limit of quantitation (LOa) were qualified as estimated (J) due to
uncertainty below the LOa. Project action limits (PALs) were evaluated for non-detected results
(reported at the LOD) only.

There are no PALs established for the rinsate blank sample.

Volatiles

For the sediment samples, several PALs were exceeded in the high-level volatiles samples (CRF-SD
SD01-0006HIGH and CRF-SD-SD03-0612HIGH). The high -level preservation samples were reported
due to ac non-compliances in the low-level preservation analyses. Data usability may be impacted for
these samples. For the low-level preservation volatiles samples, all PALs were met by the LODs except
for cis-1,3-dichloropropene and trans-1,3-dichloropropene. Data usability may be impacted for these
compounds for the sediment samples.

For the surface water samples, all PALs were met by the LODs except for cis-1,3-dichloropropene and
trans-1,3-dichloropropene. Data usability may be impacted for these compounds for the surface water
samples.

Results for acetone, methyl acetate, and 2-butanone in select samples were changed to non-detected
values due to blank contamination. As discussed above in the Blanks section, data usability may be
impacted for the affected acetone results.

PAH - Full Scan and PAH - SIM

The reporting limits for select samples were elevated due to insufficient sample volume or weight
received, or due to sample matrix interference, which resulted in required dilutions.
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For the sediment samples, all PALs were met by the LODs except for dibenzo(a,h)anthracene,
acenaphthene, acenaphthylene, and naphthalene due to dilution. Data usability may be impacted for
these compounds for the sediment samples.

For the surface water samples, all PALs were met by the LODs except for benzo(a)anthracene,
benzo(a)pyrene, and pyrene. Data usability may be impacted for these compounds for the surface
water samples.

PAH compounds were analyzed by the full scan and 81M modes. The 81M results were reported for all
samples except indeno(a)pyrene in samples CRF-8D-DUP01-12011 0 and CRF-8D-8D06-0006 which
was reported from the full scan due to QC non-compliances of the 81M analysis. The 81M analysis
provides lower detection limits.

Pesticides

For the sediment samples, all PALs were met by the LODs except for toxaphene. Data usability may be
impacted for toxaphene in the sediment samples.

For the surface water samples, all PALs were met by the LODs except 4,4'-DDT, gamma-chlordane,
heptachlor, and toxaphene. Data usability may be impacted for these compounds for the surface water
samples.

Results for 4,4'-DDT in select samples were changed to non-detected values due to blank
contamination. As discussed above in the Blanks section, data usability may be impacted for the
affected results.

Results for endosulfan I and endosulfan II in select samples were changed to non-detected values due
to the results of the confirmatory analysis exceeding the 100% relative percent differences. As
discussed in the Compound Identification/Quantitation section above, data usability is not impacted.

PCBs

For the sediment samples, all PALs were met by the LODs.

For the surface water samples, all PALs were exceeded by the LODs for all Aroclors. Data usability may
be impacted for all Aroclors for the surface water samples.

Although Aroclor-1268 was not requested target for reporting, several soil samples for this project had
detections of this Aroclor. Tetra Tech Project Chemist, L. Guzman, requested that the laboratory report
the Aroclor-1268 results. For this 8DG, all Aroclor-1268 results are non-detect. There are no project
action limits established for Aroclor-1268 for this project.

The positive Aroclor-1254 result in sample CRF-8D-8D03-0612 was qualified as estimated (J) due to
an inconclusive Aroclor identification due to matrix interference and/or weathering of the sample. The
identity of the reported Aroclor is tentative. The project accuracy goals are not impacted since the
affected sample result is below the project action limit. The positive Aroclor-1254 result in sample CRF
8D-8D03-0612 is usable as an estimated value.
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Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set with the following
exception. Acetone was qualified as estimated in sample CRF-SD-SD01-0006 due to high MSD
recovery; the affected result may be biased high. Although specific method criteria were not met in this
instance, the affected positive result is usable as an estimated value which may have a minor impact on
data usability. In addition, dichlorodifluoromethane was qualified as estimated in select samples due to
low initial calibration verification recoveries. 1,2,4-Trichlorobenzene was qualified as estimated in
sample CRF-SD-SD01-0006 due to low MS/MSD recoveries. Methyl acetate was qualified as estimated
in sample CRF-SD-SD01-0006 due to a high MSD recovery. Although specific method criteria were not
met in these instances, data usability is not impacted and the affected positive and non-detected results
are usable as estimated values.

The project goals with respect to precision were met for the volatiles data set with the following
exception. Carbon disulfide was qualified as estimated in samples CRF-SD-SD02-0006 and CRF-SD
DUP01-120110 due to poor field duplicate precision. Although specific QC criteria were not met in this
instance, the affected positive results are usable as estimated values which may have a minor impact
on data usability. In addition, methyl acetate was qualified as estimated in sample CRF-SD-SD01-0006
due to poor MS/MSD precision. Although specific method criteria were not met in this instance, data
usability is not impacted and the affected positive result is usable as an estimated value.

The project goals with respect to sensitivity were met for the volatiles data set with the following
exceptions. Sample CRF-SD-SD03-0612 was qualified as estimated due to low percent solids. Data
usability may be impacted. Several PALs were exceeded due to the need to report the high-level
preservation volatiles samples (CRF-SD-SD01-0006HIGH and CRF-SD-SD03-0612HIGH). Data
usability may be impacted for these samples. For the low-level sediment volatiles samples, all PALs
were met by the LODs except for cis-1 ,3-dichloropropene and trans-1,3-dichloropropene. Data usability
may be impacted for these compounds for the sediment samples. For the surface water samples, all
PALs were met by the LODs except for cis-1,3-dichloropropene and trans-1,3-dichloropropene. Data
usability may be impacted for these compounds for the surface water samples. In addition, results for
acetone, methyl acetate, and 2-butanone in select samples were changed to non-detected values due
to blank contamination. Data usability may be impacted for the affected acetone results.

The project goals with respect to laboratory data completeness were met for the volatiles data set.
Data usability is not impacted with regards to laboratory data completeness.



Memo to T. Campbell
February 22, 2011
Page 13

PAH - Full Scan and PAH - SIM

The project goals with respect to accuracy were met for the PAH data set with the following exceptions.
Benzo(a)pyrene, dibenzo(a,h)anthracene, and chrysene were qualified as estimated in sample CRF
SO-S001-0006 due to low MS/MSO recoveries; the affected results may be biased low. Pyrene was
qualified as estimated in sample CRF-SO-S001-0006 due to a high MS recovery; the affected result
may be biased high. Although specific method criteria were not met in these instances, the affected
positive results are usable as estimated values which may have a minor impact on data usability. In
addition, anthracene was qualified as estimated in sample CRF-SW-SW01-1110 due to a low MS
recovery. Benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene,
and benzo(b)fluoranthene were qualified as estimated in sample CRF-SO-S001-0006 due to low
MS/MSO recoveries. 2-Methylnaphthalene was qualified as estimated in sample CRF-SO-S001-0006
due to high MS/MSO recoveries. Although specific method criteria were not met in these instances, data
usability is not impacted and the affected positive and non-detected results are usable as estimated
values.

The project goals with respect to precision were met for the PAH data set with the following exception.
Oibenzo(a,h)anthracene and pyrene were qualified as estimated in sample CRF-SO-S001-0006 due to
poor MS/MSO precision. Although specific method criteria were not met in these instances, the affected
positive results are usable as estimated values which may have a minor impact on data usability. In
addition, benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, and
benzo(k)fluoranthene were qualified as estimated in sample CRF-SO-S001-0006 due to poor MS/MSO
precision. Anthracene was qualified as estimated in samples CRF-SO-S002-0006 and CRF-SO
OUP01-120110 due to poor field duplicate precision. Fluoranthene and benzo(b)f1uoranthene were
qualified as estimated in samples CRF-SW-SW02-1110 and CRF-SW-OUP01-113010 due to poor field
duplicate precision. Although specific method criteria were not met in these instances, data usability is
not impacted and the affected positive and non-detected results are usable as estimated values.

The project goals with respect to sensitivity were met for the PAH data set with the following exceptions.
For the sediment samples, all PALs were met by the LOOs except for dibenzo(a,h)anthracene,
acenaphthene, acenaphthylene, and naphthalene due to dilution. Data usability may be impacted for
these compounds for the sediment samples. For the surface water samples, all PALs were met by the
LOOs except for benzo(a)anthracene, benzo(a)pyrene, and pyrene. Data usability may be impacted for
these compounds for the surface water samples.

The project goals with respect to laboratory data completeness were met for the PAH data set. Data
usability is not impacted with regards to laboratory data completeness.

Pesticides

The project goals with respect to accuracy were met for the pesticide data set with the following
exceptions. 4,4'-00T and 4,4'-00E were qualified as estimated in sample CRF-SO-S001-0006 due to
low MS/MSO recoveries; the affected results may be biased low. Aldrin and 4,4'-00T were qualified as
estimated in select samples due to analytical interferences detected in the dual column analysis.
Although specific method criteria were not met in these instances, the affected positive results are
usable as estimated values which may have a minor impact on data usability. In addition, 4,4'-000,
4,4'-00E, methoxychlor, and dieldrin were qualified as estimated in select samples due to analytical
interferences detected in the dual column analysis. Although specific method criteria were not met in
this instance, data usability is not impacted and the affected positive results are usable as estimated
values.
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The project goals with respect to sensitivity were met for the pesticide data set with the following
exceptions. For the sediment samples, all PALs were met by the LODs except for toxaphene. Data
usability may be impacted for toxaphene in the sediment samples. For the surface water samples, all
PALs were met by the LODs except 4,4'-DDT, gamma-chlordane, heptachlor, and toxaphene. Data
usability may be impacted for these compounds for the surface water samples. In addition, results for
4,4'-DDT in select samples were changed to non-detected values due to blank contamination. Data
usability may be impacted for the affected results.

The project goals with respect precision and laboratory data completeness were met for the pesticide
data set. Data usability is not impacted with regards to precision and laboratory data completeness.

PCBs

The project goals with respect to accuracy were met for the PCB data set. Aroclor-1254 was qualified
as estimated in sample CRF-SD-SD03-0612 due to an inconclusive Aroclor identification due to matrix
interference ancl/or weathering of the sample. Although specific method criteria were not met in this
instance, data usability is not impacted and the affected positive result is usable as an estimated value.

The project goals with respect to precision were met for the PCB data set with the following exception.
Aroclor 1016 and Aroclor 1260 were qualified as estimated in sample CRF-SW-SW01-1110 due to poor
MS/MSD precision. Although specific method criteria were not met in this instance, the affected non
detected results are usable as estimated values which may have a minor impact on data usability. In
addition, Aroclor 1260 was qualified as estimated in sample CRF-SD-SD03-0612 due to analytical
interferences detected in the dual column analysis. Although specific method criteria were not met in
this instance, data usability is not impacted and the affected positive results are usable as estimated
values.

The project goals with respect to sensitivity were met for the sediment samples; however, all PALs were
exceeded by the LODs for all Aroclors for the surface water samples. Data usability may be impacted
for all Aroclors for the surface water samples.

The project goals with respect to laboratory data completeness were met for the PCB data set. Data
usability is not impacted with regards to laboratory data completeness.

Tables:

Enclosures:

Data Summary Tables
Data Validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =
C01 =

D =

E =

F =

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

0 =

P =

Q =

R =

S =

T =

U =

V =

W =

X =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, ccvs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCSILCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006HIGH CRF-SD-SD02-Q006 CRF-SD-SD03-0612HIGH
SDG: 50068-3 LAB ID 1012061-17 1012061-01 1012061-03 1012061-05
FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010
MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 79.0 59.0 77.0 15.0
DUP OF CRF-SD-SD02-0006

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD
1,1,1-TRICHlOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y
1,1,2,2-TETRACHlOROETHANE 0.00018 U 0.085 U 0.00028 U 0.33 UJ Y
1,1,2-TRICHlOROETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y
1,1-DICHlOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y
1,1-DICHLOROETHENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y
1,2,4-TRICHlOROBENZENE 0.00036 U 0.043 UJ D 0.00056 U 0.17 UJ Y
1,2-DIBROMO-3-CHlOROPROPANE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y
1,2-DIBROMOETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y
1,2-DICHlOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

1,2-DICHLOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

1,2-DICHlOROPROPANE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

1,3-DICHlOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

1A-DICHLOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

2-BUTANONE 0.0028 UJ BP 0.085 UJ AP 0.004 UJ BP 0.33 UJ Y

2-HEXANONE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

4-METHYl-2-PENTANONE 0.00018 U 0.085 U 0.00028 U 0.33 UJ Y

ACETONE 0.031 U A 0.43 UJ ADP 0.046 1.7 UJ APY

BENZENE 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

BROMODICHlOROMETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

BROMOFORM 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

BROMOMETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

CARBON DISULFIDE 0.0012 J G 0.043 U 0.0031 J G 0.17 UJ Y

CARBON TETRACHLORIDE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHlOROBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHlORODIBROMOMETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

CHlOROETHANE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHLOROFORM 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

CHLOROMETHANE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

CIS-1,2-DICHlOROETHENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CIS-1,3-DICHlOROPROPENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

CYCLOHEXANE 7.2E-05 U 0.085 U 0.00011 U 0.33 UJ Y

DICHlORODIFlUOROMETHANE 0.00036 UJ C 0.085 UJ C 0.00056 UJ C 0.33 UJ CY

ETHYlBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

ISOPROPYlBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

METHYL ACETATE 0.00087 UJ AP 0.55 UJ AD 0.0017 UJ AP 1.5 J PY
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006
SDG: 50068-3 LAB ID 1012061-07 1012061-09 1012061-11 1012061-13
FRACTION: OV SAMP_DATE 12/1/2010 121112010 1211/2010 12/1/2010
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 81.0 77.0 89.0 85.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U
1,1,2,2-TETRACHLOROETHANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,1,2-TRICHlOROETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,1-DICHlOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U
1,1-DICHlOROETHENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,2,4-TRICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DIBROMO-3-CHLOROPROPANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DIBROMOETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DICHLOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

1,2-DICHlOROPROPANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,3-DICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

1A-DICHLOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

2-BUTANONE 0.0091 UJ BP 0.0044 UJ BP 0.0045 UJ BP 0.0022 UJ BP

2-HEXANONE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

4-METHYl-2-PENTANONE 0.0052 J P 0.0012 J P 0.001 J P 0.00061 J P

ACETONE 0.091 0.046 0.041 0.023 U A

BENZENE 0.00029 J P 0.00011 U 0.0001 U 7.3E-05 U

BROMODICHlOROMETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

BROMOFORM 0.00027 U 0.00022 U 0.0002 U 0.00015 U

BROMOMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CARBON DISULFIDE 0.0039 0.00052 J P 0.00036 J P 0.00092 J P

CARBON TETRACHLORIDE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHlOROBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHlORODIBROMOMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CHlOROETHANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHLOROFORM 0.00013 U 0.00011 U 0.0001 U 7.3E-05 U

CHLOROMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CIS-1,2-DICHlOROETHENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CIS-1,3-DICHlOROPROPENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

CYClOHEXANE 0.00013 U 0.00011 U 0.0001 U 7.3E-05 U

DICHlORODIFlUOROMETHANE 0.00067 UJ C 0.00055 UJ C 0.0005 UJ C 0.00036 UJ C

ETHYlBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

ISOPROPYlBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

METHYL ACETATE 0.0054 J P 0.0014 UJ AP 0.001 UJ AP 0.00073 UJ AP
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PROJ_NO: 02300 NSAMPLE CRF-TB06-120110

SDG: 50068-3 LAB 10 1012061-15

FRACTION: OV SAMP DATE 12/1/2010

MEDIA: SEDIMENT OC TYPE TB

UNITS MG/KG

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00025 U

1,1,2-TRICHLOROETHANE 0.0005 U

1,1-DICHLOROETHANE 0.0002 U

1,1-DICHLOROETHENE 0.00025 U

1,2A-TRICHLOROBENZENE 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.0005 U

1,2-DIBROMOETHANE 0.0005 U

1,2-DICHLOROBENZENE 0.0005 U

1,2-DICHLOROETHANE 0.0002 U

1,2-D1CHLOROPROPANE 0.00025 U

1,3-DICHLOROBENZENE 0.0005 U

1A-DICHLOROBENZENE 0.0005 U

2-BUTANONE 0.0012 J P

2-HEXANONE 0.0005 U

4-METHYL-2-PENTANONE 0.00025 U

ACETONE 0.005 UJ AP

BENZENE 0.0001 U

BROMODICHLOROMETHANE 0.0002 U

BROMOFORM 0.0002 U

BROMOMETHANE 0.0005 U

CARBON DISULFIDE 0.0005 U

CARBON TETRACHLORIDE 0.00025 U

CHLOROBENZENE 0.00025 U

CHLORODIBROMOMETHANE 0.0005 U

CHLOROETHANE 0.00025 U

CHLOROFORM 0.0001 U

CHLOROMETHANE 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00025 U

CIS-1,3-D1CHLOROPROPENE 0.0002 U

CYCLOHEXANE 0.0001 U

DICHLORODIFLUOROMETHANE 0.00081 J CP

ETHYLBENZENE 0.00025 U

ISOPROPYLBENZENE 0.00025 U

METHYL ACETATE 0.001 UJ AP
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006HIGH CRF-SD-SD02-0006 CRF-SD-SD03-0612HIGH

SDG: 50068-3 LAB_ID 1012061-17 1012061-01 1012061-03 1012061-05

FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 79.0 59.0 77.0 15.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

METHYL TERT-BUTYL ETHER 0.00014 U 0.085 U 0.00022 U 0.33 UJ Y

METHYLENE CHLORIDE 0.0018 U 0.085 U 0.0028 U 0.33 UJ Y

STYRENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TETRACHlOROETHENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TOLUENE 0.00019 J P 0.043 U 0.00056 U 0.17 UJ Y

TOTAL XYlENES 0.00072 U 0.13 U 0.0011 U 0.5 UJ Y

TRANS-1,2-DICHlOROETHENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TRANS-1,3-DICHlOROPROPENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TRICHlOROETHENE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

TRICHlOROFlUOROMETHANE 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

VINYL CHLORIDE 0.00036 U 0.00048 U 0.00056 U 0.17 UJ Y
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006

SDG: 50068-3 LAB 10 1012061-07 1012061-09 1012061-11 1012061-13

FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 81.0 77.0 89.0 85.0

DUP OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD

METHYlCYClOHEXANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

METHYL TERT-BUTYl ETHER 0.00027 U 0.00022 U 0.0002 U 0.00015 U

METHYLENE CHLORIDE 0.0033 U 0.0028 U 0.0025 U 0.0018 U

STYRENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TETRACHlOROETHENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TOLUENE 0.19 0.00035 J P 0.0005 U 0.00036 U

TOTAL XYlENES 0.0013 U 0.0011 U 0.001 U 0.00073 U

TRANS-1,2-DICHLOROETHENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TRANS-1,3-DICHlOROPROPENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TRICHlOROETHENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

TRICHlOROFlUOROMETHANE 0.00013 U 0.00011 U 0.0001 U 7.3E-Q5 U

VINYL CHLORIDE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
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PROJ_NO: 02300 NSAMPLE CRF-TB06-12011 0

SDG: 50068-3 LAB_ID 1012061-15

FRACTION: OV SAMP_DATE 12/1/2010

MEDIA: SEDIMENT OC_TYPE TB

UNITS MG/KG

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

METHYLCYCLOHEXANE 0.0002 U

METHYL TERT-BUTYL ETHER 0.0002 U

METHYLENE CHLORIDE 0.0025 U

STYRENE 0.0002 U

TETRACHLOROETHENE 0.0002 U

TOLUENE 0.0005 U

TOTAL XYLENES 0.001 U

TRANS-1,2-DICHLOROETHENE 0.0002 U

TRANS-1,3-DICHLOROPROPENE 0.0002 U

TRICHLOROETHENE 0.0005 U

TRICHLOROFLUOROMETHANE 0.0001 U

VINYL CHLORIDE 0.0005 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110
SDG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20
FRACTION: OV SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010
MEDIA: WATER OC TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF CRF-SW-SW02-1110
PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2.2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2A-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-D1BROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
2-BUTANONE 2.6 J P 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 47 5 U 5 U 5 U

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.28 J P 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210
SOG: 50068-3 LAB 10 1012061-21 1012061-22 1012061-23 1012061-24
FRACTION: OV SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2A-TRICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DIBROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-D1CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 1 U 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 5 U 5 U 5 U 5 U

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPLE CRF-TB07-113010

SDG: 50068-3 LAB ID 1012061-26

FRACTION: OV SAMP DATE 11/30/2010
MEDIA: WATER OC TYPE TB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 0.5 U

1,1,2,2-TETRACHLOROETHANE 0.25 U

1,1,2-TRICHLOROETHANE 0.5 U

1,1-DICHLOROETHANE 0.5 U
1,1-DICHLOROETHENE 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 1 U

1,2-DIBROMOETHANE 0.5 U

1,2-DICHLOROBENZENE 0.5 U

1,2-DICHLOROETHANE 0.5 U

1,2-DICHLOROPROPANE 0.5 U

1,3-DICHLOROBENZENE 0.5 U

1,4-DICHLOROBENZENE 0.5 U

2-BUTANONE 1 U

2-HEXANONE 1 U

4-METHYL-2-PENTANONE 0.5 U

ACETONE 2.8 J P

BENZENE 0.5 U

BROMODICHLOROMETHANE 0.5 U

BROMOFORM 0.5 U

BROMOMETHANE 0.5 U

CARBON DISULFIDE 0.21 J P

CARBON TETRACHLORIDE 0.5 U

CHLOROBENZENE 0.5 U

CHLORODIBROMOMETHANE 0.5 U

CHLOROETHANE 0.5 U

CHLOROFORM 0.5 U

CHLOROMETHANE 0.5 U

CIS-1,2-DICHLOROETHENE 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U

CYCLOHEXANE 0.5 U

DICHLORODIFLUOROMETHANE 0.5 U

ETHYLBENZENE 0.5 U

ISOPROPYLBENZENE 0.5 U

METHYL ACETATE 0.5 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: OV SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER QC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYl ETHER 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 0.52 J P 0.5 U 0.44 J P 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAlXYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-D1CHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SWQ4-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SOG: 50068-3 LAB 10 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: OV SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER QC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYl ETHER 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAL XYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPLE CRF-TB07-113010

SDG: 50068-3 LAB 10 1012061-26

FRACTION: OV SAMP_DATE 11/30/2010

MEDIA: WATER OC_TYPE TB

UNITS UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD

METHYLCYCLOHEXANE 0.5 U

METHYLTERT-BUTYLETHER 0.5 U

METHYLENE CHLORIDE 0.5 U

STYRENE 0.5 U

TETRACHLOROETHENE 0.5 U

TOLUENE 0.5 U

TOTAL XYLENES 1 U

TRANS-1,2-DICHLOROETHENE 0.5 U

TRANS-1,3-DICHLOROPROPENE 0.5 U

TRICHLOROETHENE 0.25 U

TRICHLOROFLUOROMETHANE 0.5 U

VINYL CHLORIDE 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110RE CRF-SD-SD06-0006RE

SDG: 50068-3 LAB ID 1012061-18RE1 1012061-12RE1

FRACTION: OS SAMP_DATE 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE FD NM

UNITS MG/KG MG/KG

PCT SOLIDS 73.0 85.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT IVOl IOlCD RESULT IVOl IOlCD

INDENO(1,2,3-CD)PYRENE O.047IJ Ip o.o8lJ Ip
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-DUP01-120110RE CRF-SD-SD01-0006 CRF-SD-SD01-Q006RE

SOG: 50068-3 LAB_ID 1012061-18 1012061-18RE1 1012061-02 1012061-02RE1

FRACTION: PAH SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 73.0 73.0 74.0 74.0

DUP OF CRF-SD-SD02-0006 CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.002 0.0036 J D

ACENAPHTHENE 0.0017 0.0079

ACENAPHTHYlENE 0.002 0.016

ANTHRACENE 0.0056 J G 0.026 J P

BENZO(A)ANTHRACENE 0.027 J P 0.13

BENZO(A)PYRENE 0.04 J P 0.12 J 0

BENZO(B)FlUORANTHENE 0.053 J P 0.2 J D

BENZO(G,H,I)PERYlENE 0.04 J P 0.092 J D

BENZO(K)FlUORANTHENE 0.027 J P 0.0016 UJ 0

CHRYSENE 0.053 J P 0.13 J D

OIBENZO(A,H)ANTHRACENE 0.067 U 0.026 J DP

FlUORANTHENE 0.08 0.22 J D

FLUORENE 0.0027 0.0082 J D

INDENO(1,2,3-CD)PYRENE 0.079 J D

NAPHTHALENE 0.001 J P 0.0036

PHENANTHRENE 0.027 J P 0.079

PYRENE 0.093 0.26 J 0
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD02-0006 CRF-SD-SD02-0006RE CRF-SD-SD03-0612 CRF-SD-SD03-0612RE

SDG: 50068-3 LAB_ID 1012061-04 1012061-04RE1 1012061-06 1012061-06RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 77.0 77.0 28.0 28.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0017 0.014

ACENAPHTHENE 0.0013 J P 0.59 U
ACENAPHTHYlENE 0.002 0.59 U

ANTHRACENE 0.013 J GP 0.24 J P

BENZO(A)ANTHRACENE 0.027 J P 0.82

BENZO(A)PYRENE 0.04 J P 0.82

BENZO(B)FlUORANTHENE 0.066 1.4

BENZO(G,H,I)PERYlENE 0.04 J P 0.71

BENZO(K)FlUORANTHENE 0.04 J P 0.71

CHRYSENE 0.053 J P 0.94

DIBENZO(A,H)ANTHRACENE 0.066 U 0.59 U

FlUORANTHENE 0.08 1.8

FLUORENE 0.0036 0.35 J P

INDENO(1,2,3-CD)PYRENE 0.027 J P 0.59

NAPHTHALENE 0.00099 J P 0.59 U

PHENANTHRENE 0.04 J P 0.71

PYRENE 0.093 1.9
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD04-0006RE CRF-SD-SD05-0006 CRF-SD-SD05-0006RE

SDG: 50068-3 LAB_ID 1012061-08 1012061-08RE1 1012061-10 1012061-10RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 77.0 77.0 82.0 82.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0026 0.0067

ACENAPHTHENE 0.0062 0.026

ACENAPHTHYlENE 0.0056 0.0084

ANTHRACENE 0.012 0.081 J P

BENZO(A)ANTHRACENE 0.099 J P 0.3

BENZO(A)PYRENE 0.16 0.3

BENZO(B)FlUORANTHENE 0.26 0.4

BENZO(G,H,I)PERYlENE 0.13 J P 0.22

BENZO(K)FlUORANTHENE 0.099 J P 0.22

CHRYSENE 0.2 0.32

DIBENZO(A,H)ANTHRACENE 0.16 U 0.054 J P

FlUORANTHENE 0.33 0.7

FLUORENE 0.0099 0.03

INDENO(1,2,3-CD)PYRENE 0.099 J P 0.19

NAPHTHALENE 0.0016 0.0034

PHENANTHRENE 0.16 0.38

PYRENE 0.36 0.73
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD06-0006 CRF-SD-SD06-0006RE CRF-SD-SD07-0006 CRF-SD-SD07-0006RE

SDG: 50068-3 LAB ID 1012061-12 1012061-12RE1 1012061-14 1012061-14RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 85.0 85.0 79.0 79.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
2-METHYlNAPHTHAlENE 0.0034 0.002

ACENAPHTHENE 0.005 0.0046
ACENAPHTHYlENE 0.0064 0.0043

ANTHRACENE 0.015 0.013

BENZO(A)ANTHRACENE 0.13 U 0.079 J P
BENZO(A)PYRENE 0.054 J P 0.11 J P
BENZO(B)FlUORANTHENE 0.08 J P 0.16

BENZO(G,H,I)PERYlENE 0.054 J P 0.11 J P

BENZO(K)FlUORANTHENE 0.054 J P 0.079 J P

CHRYSENE 0.08 J P 0.13

DIBENZO(A,H)ANTHRACENE 0.13 U 0.13 U

FlUORANTHENE 0.13 0.21

FLUORENE 0.0094 0.0053

INDENO(1,2,3-CD)PYRENE 0.079 J P

NAPHTHALENE 0.0017 0.00099 J P

PHENANTHRENE 0.11 J P 0.11 J P

PYRENE 0.16 0.24
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LABJD 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: PAH SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.057 U 0.05 U 0.054 U 0.05 U

ACENAPHTHENE 0.057 U 0.05 U 0.054 U 0.05 U

ACENAPHTHYlENE 0.057 U 0.05 U 0.022 J P 0.05 U

ANTHRACENE 0.057 U 0.05 U 0.043 J DP 0.05 U

BENZO(A)ANTHRACENE 0.057 U 0.05 U 0.46 0.04 J P

BENZO(A)PYRENE 0.057 U 0.05 U 0.42 0.061

BENZO(B)FlUORANTHENE 0.057 U 0.05 UJ G 0.78 0.14 J G

BENZO(G,H,I)PERYlENE 0.057 U 0.05 U 0.28 0.04 J P

BENZO(K)FlUORANTHENE 0.057 U 0.05 U 0.34 0.02 J P

CHRYSENE 0.057 U 0.05 U 0.47 0.071

DIBENZO(A,H)ANTHRACENE 0.057 U 0.05 U 0.065 0.02 J P

FlUORANTHENE 0.057 U 0.03 J GP 0.72 0.11 J G

FLUORENE 0.057 U 0.05 U 0.054 U 0.05 U

INDENO(1,2,3-CD)PYRENE 0.057 U 0.05 U 0.3 0.03 J P

NAPHTHALENE 0.057 U 0.05 U 0.054 U 0.05 U

PHENANTHRENE 0.057 U 0.05 U 0.17 0.05 U

PYRENE 0.057 U 0.02 J P 0.83 0.1
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PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SDG: 50068-3 LAB_ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PAH SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.05 U 0.054 U 0.05 U 0.053 U
ACENAPHTHENE 0.05 U 0.054 U 0.05 U 0.053 U
ACENAPHTHYlENE 0.05 U 0.054 U 0.05 U 0.053 U
ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U
BENZO(A)ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U

BENZO(A)PYRENE 0.031 J P 0.054 U 0.05 U 0.053 U

BENZO(B)FlUORANTHENE 0.072 0.054 U 0.05 U 0.053 U

BENZO(G,H,I)PERYlENE 0.031 J P 0.054 U 0.05 U 0.053 U

BENZO(K)FlUORANTHENE 0.05 U 0.054 U 0.05 U 0.053 U

CHRYSENE 0.031 J P 0.054 U 0.05 U 0.053 U

DIBENZO(A,H)ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U

FlUORANTHENE 0.072 0.054 U 0.05 U 0.053 U

FLUORENE 0.05 U 0.054 U 0.05 U 0.053 U

INDENO(1,2,3-CD)PYRENE 0.05 U 0.054 U 0.05 U 0.053 U

NAPHTHALENE 0.05 U 0.054 U 0.05 U 0.053 U

PHENANTHRENE 0.05 U 0.054 U 0.05 U 0.053 U

PYRENE 0.062 0.054 U 0.05 U 0.053 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-Q006 CRF-SD-SD02-0006 CRF-SD-SD03-0612

SDG: 50068-3 LAB ID 1012061-18 1012061-02 1012061-04 1012061-06

FRACTION: PEST SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MGIKG MGIKG MGIKG

PCT SOLIDS 73.0 74.0 77.0 28.0

DUP_OF CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.0016 J P 0.0024 J P 0.0034 J PU 9.9E-OS U

4,4'-DDE 0.00098 J P 0.00S8 J DP 0.0014 J P 0.01 J P

4,4'-DDT 0.00081 UJ AP 0.0086 J DP 0.0012 UJ AP O.OOSS UJ AP

ALDRIN 0.0043 J P 0.00013 U 0.0031 J PU 0.00087 J PU

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U 0.00099 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

DIELDRIN 0.019 0.00091 J P 0.02 9.9E-OS U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00049 UJ PU 0.0023 UJ PU

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.00097 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.00097 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

GAMMA-CHLORDANE 0.00061 J P 0.00013 U 0.00069 J P 0.001S J P

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

METHOXYCHLOR 0.0003 U 0.0003 U 0.0003 U 0.00022 U

TOXAPHENE 0.034 U 0.034 U 0.033 U 0.02S U
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006

SOG: 50068-3 LAB 10 1012061-08 1012061-10 1012061-12 1012061-14

FRACTION: PEST SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 77.0 82.0 85.0 79.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.00013 U 0.0027 J P 0.0029 J PU 0.00013 U

4,4'-DDE 0.0019 J P 0.00014 U 0.0016 J PU 0.00089 J P

4,4'-DDT 0.0024 UJ AP 0.0062 UJ AP 0.0029 UJ AP 0.0018 UJ AP

ALDRIN 0.00013 U 0.00014 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00014 U 0.00013 U 0.00053 J P

BETA-SHC 0.0013 U 0.0014 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00014 U 0.00013 U 0.00013 U

DIELDRIN 0.0016 J PU 0.0014 J PU 0.0012 J P 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00043 UJ PU 0.00065 UJ PU 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00014 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00014 U 0.00053 J P 0.00013 U

HEPTACHLOR 0.00013 U 0.00014 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.00031 U 0.0027 J PU 0.0003 U

TOXAPHENE 0.033 U 0.034 U 0.033 U 0.033 U

2of2 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SDG: 50068-3 LAB_I0 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: PEST SAMP DATE 12/1/2010 11130/2010 11/30/2010 11/3012010

MEDIA: WATER OC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.0018 U 0.0016 U 0.0016 U 0.0081 J PU
4,4'-DDE 0.0018 U 0.0016 U 0.0027 J P 0.002 U
4,4'-DDT 0.0018 U 0.0016 U 0.0041 J PU 0.0025 J PU
ALDRIN 0.0018 U 0.0016 U 0.0016 U 0.002 U

AlPHA-BHC 0.0018 U 0.0016 U 0.0016 U 0.002 U

ALPHA-CHLORDANE 0.0018 U 0.0016 U 0.0016 U 0.002 U

BETA-BHC 0.0088 U 0.008 U 0.008 U 0.01 U

DElTA-BHC 0.0088 U 0.008 U 0.008 U 0.01 U

DIELDRIN 0.00088 U 0.057 0.0008 U 0.05

ENDOSUlFAN I 0.00088 U 0.0008 U 0.0031 UJ PU 0.001 U

ENDOSUlFAN II 0.0088 U 0.008 U 0.008 U 0.01 U

ENDOSUlFAN SULFATE 0.0088 U 0.008 U 0.008 U 0.01 U

ENDRIN 0.0088 U 0.008 U 0.008 U 0.0028 J P

ENORIN ALDEHYDE 0.0088 U 0.008 U 0.008 U 0.01 U

ENDRIN KETONE 0.018 U 0.016 U 0.016 U 0.02 U

GAMMA-BHC (LINDANE) 0.0088 U 0.008 U 0.008 U 0.01 U

GAMMA-CHLORDANE 0.0088 U 0.008 U 0.008 U 0.01 U

HEPTACHLOR 0.0088 U 0.008 U 0.008 U 0.01 U

HEPTACHLOR EPOXIDE 0.0018 U 0.0016 U 0.0016 U 0.002 U

METHOXYCHLOR 0.0088 U 0.008 U 0.008 U 0.01 U

TOXAPHENE 0.00022 U 0.0002 U 0.0002 U 0.00025 U

1 of 2 2122/2011



PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SOG: 50068-3 LAB_ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PEST SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.0016 U 0.0016 U 0.0016 U 0.0016 U

4,4'-DDE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

4,4'-DDT 0.0029 J P 0.0016 U 0.0016 U 0.0016 U
ALDRIN 0.0016 U 0.0016 U 0.0016 U 0.0016 U

AlPHA-SHC 0.0016 U 0.0016 U 0.0016 U 0.0016 U

ALPHA-CHLORDANE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

SETA-SHC 0.008 U 0.008 U 0.008 U 0.008 U

DElTA-BHC 0.008 U 0.008 U 0.008 U 0.008 U

DIELDRIN 0.0008 U 0.0008 U 0.003 J PU 0.0014 J P

ENDOSUlFAN I 0.0008 U 0.0008 U 0.0008 U 0.0008 U

ENOOSUlFAN II 0.008 U 0.008 U 0.008 U 0.008 U

ENDOSUlFAN SULFATE 0.008 U 0.008 U 0.008 U 0.008 U

ENORIN 0.008 U 0.008 U 0.008 U 0.008 U

ENDRIN ALDEHYDE 0.008 U 0.008 U 0.008 U 0.008 U

ENDRIN KETONE 0.016 U 0.016 U 0.016 U 0.016 U

GAMMA-SHC (LINDANE) 0.008 U 0.008 U 0.008 U 0.008 U

GAMMA-CHLORDANE 0.008 U 0.008 U 0.008 U 0.008 U

HEPTACHLOR 0.008 U 0.008 U 0.008 U 0.008 U

HEPTACHLOR EPOXIDE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

METHOXYCHLOR 0.008 U 0.008 U 0.008 U 0.008 U

TOXAPHENE 0.0002 U 0.0002 U 0.0002 U 0.0002 U

20f2 212212011



PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006 CRF-SD-SD02-0006 CRF-SD-SD03-0612

SDG: 50068-3 LAB 10 1012061-18 1012061-02 1012061-04 1012061-06

FRACTION: PCB SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT QC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 73.0 74.0 77.0 28.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1232 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1242 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1248 0.0068 U 0.0068 U 0.0066 U 0.005 U

AROClOR-1254 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.023 J PU

AROClOR-1268 0.0068 U 0.0068 U 0.0066 U 0.005 U

1 of 3 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-S003-0612RE1 CRF-SO-S004-0006 CRF-SO-S005-0006 CRF-SO-S006-0006

SOG: 50068-3 LAB 10 1012061-06RE1 1012061-08 1012061-10 1012061-12

FRACTION: PCB SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 28.0 77.0 82.0 85.0

OUP_OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

AROClOR-1016 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0066 U 0.0069 U 0.0067 U

AROClOR-1254 0.026 J 0 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0066 U 0.0069 U 0.0067 U

2of3 2/22/2011



PROJ_NO: 02300 NSAMPLE CRF-SD-SD07-0006

SDG: 50068-3 LAB_ID 1012061-14

FRACTION: PCB SAMP_DATE 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM

UNITS MG/KG

PCT SOLIDS 79.0

DUP OF

PARAMETER RESULT VOL OLCD

AROCLOR-1016 0.013 U

AROCLOR-1221 0.013 U

AROCLOR-1232 0.013 U

AROCLOR-1242 0.013 U

AROCLOR-1248 0.0066 U

AROCLOR-1254 0.013 U

AROCLOR-1260 0.013 U

AROCLOR-1268 0.0066 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION~ PCB SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.088 U 0.08 U 0.08 UJ D 0.1 U

AROCLOR-1221 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1232 0.044 U 0.04 U 0.04 U 0.051 U

AROClOR-1242 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1248 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1254 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1260 0.088 U 0.08 U 0.08 UJ D 0.1 U

AROClOR-1268 0.088 U 0.08 U 0.08 U 0.1 U

1 of 2 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SDG: 50068-3 LAB ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PCB SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1221 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1232 0.04 U 0.04 U 0.04 U 0.04 U

AROClOR-1242 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1248 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1254 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1260 0.08 U 0.08 U 0.08 U 0.08 U

AROCLOR-1268 0.08 U 0.08 U 0.08 U 0.08 U

2of2 2122/2011



TETRA TECH NUS, INC INTERNAL C'ORRESPONDENCE

C-NAVY-02-11-4179W

Date: February 17, 2011 c: File G02300-4.1 0 (w/enc.-original)

CRF-SO-DUP02-111910
CRF-SO-SB04-1012
CRF-SO-SB05-0204
CRF-SO-SB05-1820
CRF-SO-SB08-0810
CRF-SO-TP12-0102
CRF-SO-TP13-0506
CRF-SO-TP14-0102
CRF-SO-TP15-01 02
CRF-SS-SB04-0001
CRF-SS-SB08-0001

To: T. Campbell (w/o enc.)

From: J. Cardinal (no copy) If (~)
Subject: Tier II Organic Data Validation, SDG 50068-1

TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

VOC/PAH/PesticideslPCB:
22/Soils/ CRF-SO-DUP01-111510

CRF-SO-SB04-0810
CRF-SO-SB04-2020.5
CRF-SO-SB05-1 012
CRF-SO-SB08-0406
CRF-SO-SB08-3638
CRF-SO-TP12-0809
CRF-SO-TP13-1112
CRF-SO-TP14-1112
CRF-SO-TP15-0506
CRF-SS-SB05-0001

(Field Duplicate Pairs: CRF-SO-TP13-1112/CRF-SO-DUP01-111510,
CRF-SS-SB05-0001/CRF-SO-DUP02-111910)

1/Rinsate Blank! CRF-SO-RB01-111510

VOC:
3/Trip Blanks/ CRF-TB01-111510

CRF-TB03-111910
CRF-TB02-111810

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compounds
(VOC), polycyclic aromatic hydrocarbons (PAH), pesticides, and polychlorinated biphenyls (PCB)
analytical data for the soil samples in this SDG. The samples were collected at the Study Area
Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area at NAVSTA Newport, Newport, RI
from November 15-19, 2010. Sample collection and analysis were performed according to the Sampling
and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI; dated October 2010.

The VOC analysis was performed according to USEPA SW-846 Method 8260B. The PAH analysis was
performed according to USEPA SW-846 Method 8270C in the full scan mode and in the selective ion
monitoring (SIM) mode. The pesticides analysis was performed according to USEPA SW-846 Method
8081A. The PCB analysis was performed according to USEPA SW-846 Method 8082.

The project specific criteria listed in the site SAP were applied for validation of the data, including
project action limits (PALs) provided in SAP Worksheet #15. The data user should consider the most
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recent revisions to the applicable regulatory limits. The VOC and PAH data validation was performed in
accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, December 1996. The pesticides and PCB validation was performed in
accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part III, February 2004.

The sample results, validation qualifiers (VOL), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. PAH results reported by the ful scan analysis are reported in a table
under fraction liDS". A list of the qualifier codes, which provide the reasons for the validation qualifiers,
is enclosed. The qualifier code "Q" represents positive Aroclor detections for which a single-point
calibration was performed.

The data were evaluated based on the following parameters:

*
*
*

*

• laboratory Data Completeness
• Preservation and Technical Holding Times
• GC/MS Instrument Performance Check (Tuning)
• Pesticide Degradation
• Initial and Continuing Calibrations
• Blanks
• Surrogate Compounds
• Internal Standards
• Matrix Spike/Matrix Spike Duplicate
• laboratory Control Sample/laboratory Control Sample Duplicate
• Field Duplicates
• Compound Identification/Quantitation
• Percent Solids
• Limits of Detection

* All criteria were met for this parameter.

Laboratory Data Completeness

PAH - Full Scan

On February 3, 2011 the laboratory clarified that select surrogate results were unavailable due to
sample dilutions required because of high concentration of target compounds or matrix interferences.
Surrogate concentrations were diluted out of range. The affected samples are noted in the narrative.

The laboratory also clarified that the 1/5/11 full scan initial calibration occurred in a single sequence
which began with the SIM initial calibration on 1/4/11. Therefore, all initial calibration forms are dated
1/4/11.

On February 9 and 10, 2011 the laboratory resubmitted all full scan Form Is to report "J" (below the
lOO) and liE" (above the calibration range) flags since these were missing from the original data
package.
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PAH-SIM

On February 3, 2011 the laboratory clarified that each sample for full scan and SIM analysis was
extracted once with surrogates fortified at a full scan level along with a full scan level LCS and
MS/MSDs. No SIM level LCS and MS/MSDs were extracted. Since the each extract was analyzed by
GC/MS full scan and SIM, the laboratory used full scan surrogates, LCS, and MS/MSDs to assess the
extraction efficiency of the SIM sample results. Tetra Tech Project Chemist, L. Guzman, requested that
a SIM level LCS be analyzed by SIM at dilution and reported. Tetra Tech Data Validator, J. Cardinal,
applied the full scan level surrogate and MS/MSD results to the SIM samples.

Pesticides and PCBs

On February 14, 2011 the laboratory clarified that the dual column confirmation check summary forms
report one additional significant figure for each sample result. The higher result is selected after
rounding to the correct significant figures. In select cases, it appears that the lower result was reported,
however, both results round to be the same result. No further action was taken.

PCBs

Although Aroclor-1268 was not requested for reporting, several samples for this project had detections
of this Aroclor. On December 6, 2010, Tetra Tech Project Chemist, L. Guzman, requested that the
laboratory report the Aroclor-1268 results.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
recovery criteria of 75-125%:

Compound %R Action
Affected Sample

(+) NOs
Carbon disulfide 63 UJ CRF-SO-RB01-111510

Although initial calibration verification recovery for carbon disulfide was below the QC limit, the project
accuracy goals are not impacted since there are no project action limits established for the rinsate blank
sample. The non-detected carbon disulfide result in the affected sample is usable as an estimated value
which may be biased low.

Blanks

Volatiles

The following table summarizes the level of blank contamination detected in the trip blanks associated
with the samples.
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Type of
Maximum Action

Compound Conc. Level Affected Sample
Blank

(mQ/KQ) (mQ/KQ)
Dichlorodifluoro-

Trip 0.0004 0.002 CRF-SO-SB08-0810
methane

Blank actions were applied to the affected sample due to dichlorodifluoromethane trip blank
contamination. The 5x rule applies for this volatile compound. The positive result for
dichlorodifluoromethane in the affected sample was changed to a non-detected value at the sample
specific limit of detection (LOD).

Although dichlorodifluoromethane contamination was found in the trip blank, the project sensitivity goals
are not impacted since there no project action limits for dichlorodifluoromethane. The result in the
affected sample is usable as a non-detected value.

Surrogate Compounds

Volatiles

The following samples had surrogate spike recoveries outside of the ac limits:

Sample Surrogate
0/0

ac Limits
Action

Recovery (+) NOs
CRF-SO-TP12-0102RE

4-Bromofluorobenzene
84

85-120
J UJ

CRF-SO-SB05-1820RE 81 J UJ

The surrogate 4-bromofluorobenzene recovered below the ac limits in samples CRF-SO-TP12
0102RE and CRF-SO-SB05-1820RE. All positive and non-detected volatiles results are estimated (J,
UJ) in the affected samples due to a low surrogate recovery.

Although the surrogate recovery ac criteria were not met for 4-bromofluorobenzene, the project
accuracy goals are not impacted since the affected results are much lower than the PALs. The positive
and non-detected results in samples CRF-SO-TP12-0102RE and CRF-SO-SB05-1820RE are usable as
estimated values which may be biased low.

Pesticides

The following sample had surrogate spike recoveries outside of the recovery limits:

TCX %Rec.
Action

Sample (aC Limits: 70-125)
Column 1 Column 2 (+) NOs

CRF-SO-TP14-0102 67 - J Column 1 results
-Cntenon met

The surrogate recovery ac criteria were not met for TCX in the column 1 analysis affecting alpha
chlordane and dieldrin results; therefore, the project accuracy goals for the affected compounds may be
impacted. The positive alpha-chlordane and dieldrin results in sample CRF-SO-TP14-01 02 are usable
as estimated values which may be biased low.
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PCBs

The following sample had surrogate spike recoveries outside of the ac limits:

DCB%Rec.
Action

Sample (aC Limits: 85-115)
Column 1 I Column 2 (+) I NDs

CRF-SO-SB08-0406 57 I - J Column 1 results I
-Cntenon met

Although the surrogate recovery ac criteria were not met for decachlorobiphenyl (DCB) in the column 1
analysis; the project accuracy goals are not impacted since there are no project action limits established
for the affected Aroclor 1268 result. The positive Aroclor 1268 result in sample CRF-SO-SB08-0406 is
usable as estimated values which may be biased low.

Internal Standards

PAH - SIM

The following table summarizes the PAH - SIM internal standards that failed to meet the acceptance
criteria:

Internal Standard
IS Area Acceptable Action

Affected Samples% Range (+) NDs
Chrysene-d12 48

J CRF-SO-DUP01-111510
Pervlene-d12 43
Chrvsene-d12 48

J CRF-SO-SB04-1012*
Pervlene-d12 46
Perylene-d12 38 50-200% J CRF-SO-SB08-0406*
Chrysene-d12 33

J CRF-SO-SB08-0810*
Perylene-d12 25
Chrvsene-d12 43

J CRF-SS-SB04-0001 *
Pervlene-d12 20

* - Affectets dibenzo(a,h)anthracene only, all other associated compounds are reported from the
dilution.

The internal standard areas of chrysene-d12 and perylene-d12 failed to meet the acceptable range for
the samples listed above. The positive results for the associated reported compounds are estimated (J)
in the affected samples due to poor internal standard performance.

The target compounds associated with chrysene-d12 are pyrene, benzo(a)anthracene, and chrysene.
The target compounds associated with perylene-d12 are benzo(b)f1uoranthene, benzo(k)f1uoranthene,
benzo(a)pyrene, indeno(1 ,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.

The ac criteria were not met for the internal standard areas of chrysene-d12 and perylene-d12 for the
above samples; therefore, the project accuracy goals for the associated compounds may be impacted.
The positive results for the associated compounds in the affected samples are usable as estimated
values.
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Matrix SpikelMatrix Spike Duplicate

Volatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SO-TP13-0506 that were outside of the ac limits:

Analyte
MS/MSD

QC Limits
Action

% Rec. (+) NDs
1,2-Dichlorobenzene 74/- 75-120 UJ

Styrene 70/- 75-125 UJ
1,2,4-Trichlorobenzene 39/50 65-130 UJ

Acetone -/165 20-160 J
-Criterion met

Although the percent recovery criteria were not met for 1,2-dichlorobenzene, styrene, 1,2,4
trichlorobenzene, and acetone; the project accuracy goals are not impacted since the affected sample
results are more than an order of magnitude below the PALs or there are not PALs for these compounds.
The non-detected 1,2-dichlorobenzene and 1,2,4-trichlorobenzene results in sample CRF-SO-TP13
0506 are usable as estimated values which may be biased low. The positive acetone result in sample
CRF-SO-TP13-0506 is usable as an estimated value which may be biased high.

PAH - Full Scan and PAH - SIM

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SO-TP13-0506 that were outside of the QC limits:

Analyte MS/MSD QC Limits
Action

% Rec. (+) NDs
Fluoranthene 25/38, 32/37 55-115 J

Pvrene -/33 45-125 J
Benzo(Q,h,i)pervlene 38/- 40-125 J

Indeno(1,2,3-cd)pyrene 36/- 40-120 J
Benzo(b)fluoranthene -/126 45-115 J

Phenanthrene 45/33 50-110 J
-Criterion met

Although the percent recovery criteria were not met for fluoranthene, pyrene, benzo(g,h,i)perylene,
indeno(1,2,3-cd)pyrene, and phenanthrene; the project accuracy goals are not impacted since the
affected sample results are more than an order of magnitude below the PALs for these compounds. The
positive f1uoranthene, pyrene, benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, and phenanthrene results
in sample CRF-SO-TP13-0506 are usable as estimated values which may be biased low.

The percent recovery criteria were not met for benzo(b)fluoranthene; therefore, the project accuracy
goals may be impacted. The positive benzo(b)fluoranthene result in sample CRF-SO-TP13-0506 is
usable as an estimated value which may be biased high.
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Pesticides

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SO-TP13-0506 that were outside of the QC limits:

Analyte MS/MSD QC Limits
Action

% Rec. (+) NDs
4,4'-DDE 126/-, 132/- 70-125 J
4,4'-DDT 278/-, 344/-, 292/-, 338/- 45-140 J

Alpha-chlordane 62/-, 134/- 65-120 J
Gamma-chlordane 136/- 65-125 J

Analyte MS/MSD QC Limit
Action

RPD (+) NDs
4,4-DDT 88,83,76,84 30 J

Although the percent recovery criteria were not met 4,4'-DDE, and 4,4'-DDT; the project accuracy goals
are not impacted since the affected sample results are more than an order of magnitude below the
PALs for these compounds. The positive 4,4'-DDE, and 4,4'-DDT results in sample CRF-SO-TP13-0506
are usable as estimated values which may be biased high.

The percent recovery criteria were not met for alpha chlordane and gamma chlordane; therefore, the
project accuracy goals may be impacted. The positive alpha chlordane result in sample CRF-SO-TP13
0506 is usable as an estimated value for which the bias is indeterminate. The positive gamma
chlordane result in sample CRF-SO-TP13-0506 is usable as an estimated value which may be biased
low.

Although the relative percent difference criterion was not met for 4,4'-DDT, the project precision goals
are not impacted since the affected sample result is more than an order of magnitude below the PAL.
The positive 4,4'-DDT result in sample CRF-SO-TP13-0506 is usable as an estimated value for which
the bias is indeterminate.

Laboratory Control Sample/Laboratory Control Sample Duplicates

PAH-SIM

The following table summarizes the PAH - SIM compounds that failed to meet the laboratory control
sample/laboratory control sample duplicate (LCS/LCSD) recovery limits:

Compound
% QC Action

Affected Samples
Rec. Limits (+) NOs

CRF-SO-TP12-0102, CRF-SO-TP12-0809,

2-Methylnaphthalene 4 45-105 J
CRF-SO-TP13-0506, CRF-SO-TP13-1112,

CRF-SO-TP14-0102,
CRF-SO-DUP01-111510

Benzo(a)anthracene 112/- 55-110 J
CRF-SO-RB01-111510

Benzo(b)fluoranthene 128/- 45-120 J
-Cntenon met
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Although the laboratory control sample recovery criteria were not met for 2-methylnaphthalene,
benzo(a)anthracene, and benzo(b)fluoranthene; the project accuracy goals are not impacted since the
affected sample results are more than an order of magnitude below the project action limit, and there
are no project action limits established for the rinsate blank sample. The positive 2-methylnaphthalene
results in the affected samples are usable as estimated values which may be biased low. The positive
benzo(a)anthracene and benzo(b)fluoranthene results in the rinsate blank sample are usable as
estimated values which may be biased high.

Field Duplicates

PAH - Full Scan and PAH - SIM

The field duplicate pair CRF-SO-TP13-1112/CRF-SO-DUP01-111510 exceeded the relative percent
difference ac criterion of 50% for the following compounds:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) NDs

Acenaphthene 0.0065 0.0023 95 J
Acenaphthylene 0.0071 0.0036 65 J

Anthracene 0.022 0.0073 100 J
Benzo(Q,h,i)pervlene 0.053 0.021 86 J
Benzo(k)fluoranthene 0.052 0.022 81 J

Chrvsene 0.086 0.046 61 J
Dibenzo(a,h)anthracene 0.023 0.011 71 J

Fluorene 0.013 0.004 106 J
Indeno(1,2,3-cd)pvrene 0.052 0.022 81 J

Naphthalene 0.0036 0.0017 72 J
Phenanthrene 0.09 0.032 95 J

pyrene 0.2 0.094 72 J

The field duplicate relative percent difference exceeded the QC criterion for the compounds listed
above; therefore, the project precision goals may be impacted. The affected positive results in samples
CRF-SO-TP13-1112 and CRF-SO-DUP01-11151 0 are usable as estimated values for which the bias is
indeterminate.

The field duplicate pair CRF-SS-SB05-0001 /CRF-SO-DUP02-11191 0 exceeded the relative percent
difference QC criterion of 50% for the following compounds:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) NDs

2-Methvlnaphthalene 0.16 0.016 164 J
Acenaphthene 0.39 0.067 141 J

Anthracene 0.43 0.16 92 J
Benzo(a)pyrene 1.8 0.84 73 J

Benzo(g,h,i)perylene 1 0.4 86 J
Benzo(k)fluoranthene 0.84 0.35 82 J

Chrvsene 1.4 0.55 87 J
Dibenzo(a,h)anthracene 0.26 0.12 74 J

Fluoranthene 2.4 0.85 95 J
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Analyte
Sample Result Duplicate Result

RPD
Action

(mg/kg) (mg/kg) (+) NDs
Fluorene 0.33 0.054 144 J

Indeno(1,2,3-cd)pyrene 0.94 0.47 67 J
Naphthalene 0.054 0.013 122 J

Phenanthrene 3.6 0.59 144 J
pyrene 4.5 1.3 110 J

Benzo(a)anthracene 1.9 0.77 85 J
Benzo(b)fluoranthene 2.7 1.2 77 J

The field duplicate relative percent difference exceeded the QC criterion for the compounds listed
above; therefore, the project precision goals may be impacted. The affected positive results in samples
CRF-SS-SB05-0001 and CRF-SO-DUP02-11191 0 are usable as estimated values for which the bias is
indeterminate.

Pesticides

The field duplicate pair CRF-SS-SB05-0001 /CRF-SO-DUP02-11191 0 exceeded the relative percent
difference QC criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) NDs

Endosulfan II 0.039 0.0013 U 100 J UJ
U-Value not detected.

In addition, the positive sample result is greater than 2x the limit of quantitation (LOa) while the
duplicate result is not detected.

The field duplicate relative percent difference exceeded the QC criterion for endosulfan II; therefore, the
project precision goals may be impacted. The positive endosulfan II results in samples CRF-SS-SB05
0001 and CRF-SO-DUP02-11191 0 are usable as estimated values for which the bias is indeterminate.

Compound IdentificationlQuantitation

Pesticides

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD QC criterion for
the compounds in the following samples:

Sample Analyte %RPD Action
(+)

CRF-SO-TP14-0102 Endosulfan II 191.7 UJ*
CRF-SO-TP15-01 02 4,4'-DDT 46.1 J
CRF-SO-TP15-0506 Dieldrin 46.2 J
CRF-SO-SB04-0810 Dieldrin 66.3 J
CRF-SS-SB05-0001 Endosulfan II 172.3 UJ*

CRF-SO-SB05-0204
4,4'-DDE 42.6 J

Endosulfan II 189.8 UJ*
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·Professlonal judgment was used to qualify the positive result as estimated, non-detected (UJ).

Sample Analyte %RPD Action
(+)

CRF-SS-SB08-0001 Gamma-chlordane 44.5 J
CRF-SO-SB08-0810 Dieldrin 178.5 UJ*

. .

Although the analyte quantitation RPDs exceeded the 40% RPD QC limit for 4,4'-DDT, dieldrin, and
4,4'-DDE in the samples listed above, the project accuracy goals are not impacted since the affected
results are more than an order of magnitude below the PALs. The positive 4,4'-DDT, dieldrin, and 4,4'
DDE results in the affected samples are usable as estimated values.

The analyte quantitation RPDs exceeded the 40% RPD QC limit for gamma-chlordane in sample CRF
SS-SB08-0001; therefore, the project accuracy goals may be impacted. The positive gamma-chlordane
result in sample CRF-SS-SB08-0001 is usable as an estimated value.

The analyte quantitation RPDs exceeded 100% for endosulfan II and dieldrin in select samples;
therefore, the project sensitivity goals may be impacted due to action taken during data validation. The
affected endosulfan II and dieldrin results are usable as non-detected, estimated values.

Limits of Detection

All non-detected results were reported at the limit of detection (LOD). Positive results above the method
detection limit (MDL) and below the limit of quantitation (LOQ) were qualified as estimated (J) due to
uncertainty below the LOQ. Project action limits (PALs) were evaluated for non-detected results
(reported at the LOD) only.

There are no PALs established for the rinsate blank sample.

Volatiles

All PALs were met by the LODs.

Results for dichlorodifluoromethane in select samples were changed to non-detected values due to
blank contamination. As discussed above in the Blanks section, data usability is not impacted.

PAH - Full Scan and PAH - SIM

All PALs were met by the LODs.

PAH compounds were analyzed by the full scan and SIM modes. The SIM results were reported for all
samples (with some exceptions) since SIM provides lower detection limits.

Full scan results were reported for fluoranthene and pyrene in sample CRF-SO_T013-0506; pyrene in
CRF-SO-TP14-01 02; 2-methylnathphalene in samples CRF-SO-TP14-1112, CRF-SO-TP15-01 02, and
CRF-SO-TP15-0506. Several compounds were reported from the full scan analysis from samples
CRF-SO-TP13-1112 AND CRF-SS-SB05-0001 due to high concentration of target compounds.
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Pesticides

All PALs were met by the LODs except aldrin, alpha chlordane, endosulfan I, endosulfan II, endosulfan
sulfate, endrin, endrin aldehyde, endrin ketone, gamma-SHC, gamma chlordane, heptachlor, and
heptachlor epoxide. Data usability may be impacted for these compounds.

The analyte quantitation relative percent differences exceeded 100% RPD for endosulfan II and dieldrin
in select samples resulting in qualifying the positive results as estimated, non-detected values. As
discussed in the Compound Identification/Quantitation section above, data usability may be impacted.

PCBs

All PALs were met by the LODs.

Aroclor-1268 was reported for all samples. Positive Aroclor-1268 results are qualified as estimated (J)
due to the use of a single-point calibration. The project sensitivity goals are not impacted since there
are no project action limits established for this Aroclor. The positive Aroclor-1268 results in the affected
samples are usable as estimated values.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set. Carbon disulfide was
qualified as estimated in the rinsate blank sample due to a low initial calibration verification recovery.
Samples CRF-SO-TP12-0102RE and CRF-SO-SS05-1820RE were qualified as estimated due to low
surrogate recoveries. 1,2-Dichlorobenzene and 1,2,4-trichlorobenzene were qualified as estimated in
sample CRF-SO-TP13-0506 due to low MS/MSD recoveries. Acetone was qualified as estimated in
sample CRF-SO-TP13-0506 due to a high MSD recovery. Although specific method criteria were not
met in these instances, data usability is not impacted and the affected positive and non-detected results
are usable as estimated values.

The project goals with respect to precision, sensitivity, and laboratory data completeness were met for
the volatiles data set. Data usability is not impacted with regards to precision, sensitivity, and laboratory
data completeness.

PAH - Full Scan

The project goals with respect to accuracy were met for the PAH - full scan data set. Fluoranthene and
pyrene were qualified as estimated in sample CRF-SO-TP13-0506 due to low MS/MSD recoveries.
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Although specific method criteria were not met in this instance, data usability is not impacted and the
affected positive results are usable as estimated values.

The project goals with respect to precision were met for the PAH - full scan data set. Several PAH
compounds were qualified as estimated in samples CRF-SO-TP13-1112, CRF-SO-DUP01-111510,
CRF-SS-SB05-0001, and CRF-SO-DUP02-111910 due to poor field duplicate precision. Although
specific method criteria were not met in these instances, data usability is not impacted and the affected
positive results are usable as estimated values.

The project goals with respect to sensitivity and laboratory data completeness were met for the PAH 
full scan data set. Data usability is not impacted with regards to sensitivity and laboratory data
completeness.

PAH - SIM

The project goals with respect to accuracy were met for the PAH - SIM data set with the following
exceptions. Select compounds in select samples were qualified as estimated due to poor internal
standard performance. Benzo(b)fluoranthene was qualified as estimated in sample CRF-SO-TP13-0506
due to a high MSD recovery; the affected result may be biased high. Although specific method criteria
were not met in these instances, the affected positive results are usable as estimated values which may
have a minor impact on data usability. In addition, 2-methylnaphthalne was qualified as estimated in
select soil samples to do a low LCS recovery. Benzo(a)anthracene and benzo(b)fluoranthene were
qualified as estimated in the rinsate blank sample due to high LCS recoveries. Benzo(g,h,i)perylene,
indeno(1,2,3-cd)pyrene, and phenanthrene were qualified as estimated in sample CRF-SO-TP13-0506
due to low MS/MSD recoveries. Although specific method criteria were not met in these instances, data
usability is not impacted and the affected positive results are usable as estimated values.

The project goals with respect to precision were met for the PAH - SIM data set. Several PAH
compounds were qualified as estimated in samples CRF-SO-TP13-1112, CRF-SO-DUP01-111510,
CRF-SS-SB05-0001, and CRF-SO-DUP02-111910 due to poor field duplicate precision. Although
specific method criteria were not met in these instances, data usability is not impacted and the affected
positive results are usable as estimated values.

The project goals with respect to sensitivity and laboratory data completeness were met for the PAH 
SIM data set. Data usability is not impacted with regards to sensitivity and laboratory data
completeness.

Pesticides

The project goals with respect to accuracy were met for the pesticide data set with the following
exceptions. Select results in sample CRF-SO-TP14-01 02 were qualified as estimated due to a low
surrogate recovery; the affected results may be biased low. Alpha chlordane and gamma chlordane;
were qualified as estimated in sample CRF-SO-TP13-0506 due to poor MS/MSD recoveries. Gamma
chlordane was qualified as estimated in sample CRF-SS-SB08-0001 due to analytical interferences
detected in the dual column analysis. Although specific method criteria were not met in these instances,
the affected positive and non-detected results are usable as estimated values which may have a minor
impact on data usability. In addition, 4,4'-DDE, and 4,4'-DDT were qualified as estimated in sample
CRF-SO-TP13-0506 due to high MS/MSD recoveries. 4,4'-DDT, dieldrin, and 4,4'-DDE were qualified
as estimated in select samples due to analytical interferences detected in the dual column analysis.
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Although specific method criteria were not met in these instances, data usability is not impacted and the
affected positive and non-detected results are usable as estimated values.

The project goals with respect to precision were met for the pesticide data set with the following
exception. Endosulfan II was qualified as estimated in samples CRF-SS-SB05-0001 and CRF-SO
DUP02-111910 due to poor field duplicate precision. Although specific method criteria were not met in
this instance, the affected positive results are usable as estimated values which may have a minor
impact on data usability. In addition, 4,4'-DDT was qualified as estimated in sample CRF-SO-TP13
0506 due to poor MS/MSD precision. Although specific method criteria were not met in this instance,
data usability is not impacted and the affected positive result is usable as an estimated value.

The project goals with respect to sensitivity were met for the pesticide data set with the following
exceptions. All PALs were met by the LODs except aldrin, alpha chlordane, endosulfan I, endosulfan II,
endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, gamma-BHC, gamma chlordane,
heptachlor, and heptachlor epoxide. Data usability may be impacted for these compounds. In addition,
results for endosulfan II and dieldrin in select samples were changed to non-detected values due to
analytical interferences detected in the dual column analysis (RPD >100%). Data usability may be
impacted for the affected results.

The project goals with respect laboratory data completeness were met for the pesticide data set. Data
usability is not impacted with regards to laboratory data completeness.

PCBs

The project goals with respect to accuracy were met for the PCB data set. Select results in sample
CRF-SO-SB08-0406 were qualified as estimated due to a low surrogate recovery. Although specific
method criteria were not met in this instance, data usability is not impacted and the affected positive
results are usable as estimated values.

The project goals with respect to sensitivity were met for the PCB data set. The positive Aroclor-1268
results were qualified as estimated due to the use of a single-point calibration. Data usability is not
impacted for these results.

The project goals with respect to precision and laboratory data completeness were met for the PCB
data set. Data usability is not impacted with regards to precision and laboratory data completeness.

Tables:

Enclosures:

Data Summary Tables
Data Validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 = GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E = LCSILCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

a = Poor Instrument Performance (e.g. base-line drifting)

P = Uncertainty below quantitation limit « QL but ~ MDL)

Q = Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

R = Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X = Signal to noise response drop
Y = Percent solids <30%
Z = Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SO-DUP01-111510 CRF-SO-DUP02-111910 CRF-SO-SB04-0810 CRF-SO-SB04-1012

SDG: 50068-1 LAB ID 1011337-17 1011438-26 1011438-03 1011438-05

FRACTION: OV SAMP DATE 11/15/2010 11/19/2010 11/18/2010 11/18/2010

MEDIA: SOil OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 75.0 91.0 89.0

DUP OF CRF-SO-TP13-1112 CRF-SS-SB05-0001

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

1,1,1-TRICHlOROETHANE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

1,1,2,2-TETRACHlOROETHANE 0.00017 U 0.00041 U 0.00023 U 0.0002 U
1,1,2-TRICHlOROETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,1-DICHlOROETHANE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

1,1-DICHlOROETHENE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

1,2,4-TRICHlOROBENZENE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,2-DIBROMO-3-CHlOROPROPANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,2-DIBROMOETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,2-DICHlOROBENZENE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,2-DICHlOROETHANE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

1,2-DICHlOROPROPANE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

1,3-DICHlOROBENZENE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

1,4-DICHlOROBENZENE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

2-BUTANONE 0.0014 J P 0.0095 J P 0.0016 J P 0.0021 J P

2-HEXANONE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

4-METHYl-2-PENTANONE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

ACETONE 0.0086 J P 0.11 0.017 0.018

BENZENE 6.7E-05 U 0.00016 U 9E-05 U 8.1E-05 U

BROMODICHlOROMETHANE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

BROMOFORM 0.00013 U 0.00033 U 0.00018 U 0.00016 U

BROMOMETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

CARBON DISULFIDE 0.00085 J P 0.0014 J P 0.00045 U 0.00065 J P

CARBON TETRACHLORIDE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

CHlOROBENZENE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

CHlORODIBROMOMETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

CHlOROETHANE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

CHLOROFORM 6.7E-05 U 0.00016 U 9E-05 U 8.1E-05 U

CHLOROMETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

CIS-1,2-DICHlOROETHENE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

CIS-1,3-DICHlOROPROPENE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

CYClOHEXANE 6.7E-05 U 0.00016 U 9E-05 U 8.1E-05 U

DICHlORODIFlUOROMETHANE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

ETHYlBENZENE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

ISOPROPYlBENZENE 0.00017 U 0.00041 U 0.00023 U 0.0002 U

METHYL ACETATE 0.00067 U 0.01 0.0009 U 0.00081 U

1 of 14 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-1 012 CRF-SO-SB05-1820RE
SDG: 50068-1 LAB_'D 1011438-07 1011438-12 1011438-14 1011438-16RE1
FRACTION: OV SAMP DATE 11/18/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM NM
UNITS MG/KG MG/KG MG/KG MG/KG
PCT_SOLIDS 89.0 91.0 90.0 92.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R
1,1,2,2-TETRACHLOROETHANE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R
1,1,2-TRICHLOROETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R
1,1-DICHLOROETHANE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R
1,1-DICHLOROETHENE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R
1,2,4-TRICHLOROBENZENE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R
1,2-DIBROMO-3-CHLOROPROPANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R
1,2-DIBROMOETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R
1,2-DICHLOROBENZENE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

1,2-DICHLOROETHANE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

1,2-DICHLOROPROPANE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

1,3-DICHLOROBENZENE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

1,4-DICHLOROBENZENE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

2-BUTANONE 0.00088 U 0.00096 U 0.0011 U 0.0011 UJ R

2-HEXANONE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

4-METHYL-2-PENTANONE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

ACETONE 0.0044 U 0.018 0.0082 J P 0.0038 J PR

BENZENE 8.8E-05 U 9.6E-05 U 0.00011 U 0.00011 UJ R

BROMODICHLOROMETHANE 0.00018 'U 0.00019 U 0.00022 U 0.00022 UJ R

BROMOFORM 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

BROMOMETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

CARBON DISULFIDE 0.00044 U 0.00048 U 0.00027 J P 0.00028 J PR

CARBON TETRACHLORIDE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

CHLOROBENZENE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

CHLORODIBROMOMETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

CHLOROETHANE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

CHLOROFORM 8.8E-05 U 9.6E-05 U 0.00011 U 0.00011 UJ R

CHLOROMETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

CIS-1,2-DICHLOROETHENE 0.00022 U 0.0017 0.00028 U 0.00027 UJ R

CIS-1,3-DICHLOROPROPENE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

CYCLOHEXANE 8.8E-05 U 9.6E-05 U 0.00011 U 0.00011 UJ R

DICHLORODIFLUOROMETHANE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

ETHYLBENZENE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

ISOPROPYLBENZENE 0.00022 U 0.00024 U 0.00028 U 0.00027 UJ R

METHYL ACETATE 0.00088 U 0.00096 U 0.0011 U 0.0011 UJ R

2 of 14 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB08-Q406 CRF-SO-SB08-0810 CRF-SO-SB08-3638 CRF-SO-TP12-0102RE
SDG: 50068-1 LAB_ID 1011438-20 1011438-22 1011438-24 1011337-01RE1
FRACTION: OV SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/15/2010
MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 85.0 87.0 91.0 84.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHLOROETHANE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R
1,1,2,2-TETRACHLOROETHANE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R
1,1,2-TRICHLOROETHANE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R
1,1-DICHlOROETHANE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R
1,1-DICHlOROETHENE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R
1,2,4-TRICHlOROBENZENE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R
1,2-DIBROMO-3-CHlOROPROPANE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R
1,2-DIBROMOETHANE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

1,2-DICHlOROBENZENE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

1,2-DICHlOROETHANE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

1,2-DICHlOROPROPANE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

1,3-DICHlOROBENZENE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

1,4-DICHlOROBENZENE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

2-BUTANONE 0.0083 J P 0.0084 J P 0.0011 U 0.012 J R

2-HEXANONE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

4-METHYl-2-PENTANONE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

ACETONE 0.094 0.055 0.0072 J P 0.13 J R

BENZENE 0.00022 J P 0.00056 J P 0.00011 U 9.1E-05 UJ R

BROMODICHlOROMETHANE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

BROMOFORM 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

BROMOMETHANE 0.00051 U 0.00057 U 0.00055 U 0.0005 J PR

CARBON DISULFIDE 0.00028 J P 0.0055 0.00037 J P 0.00028 J PR

CARBON TETRACHLORIDE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

CHlOROBENZENE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

CHlORODIBROMOMETHANE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

CHlOROETHANE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

CHLOROFORM 0.0001 U 0.00011 U 0.00011 U 9.1E-05 UJ R

CHLOROMETHANE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

CIS-1,2-DICHlOROETHENE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

CIS-1,3-DICHlOROPROPENE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

CYClOHEXANE 0.00032 J P 0.0011 J P 0.00011 U 9.1E-05 UJ R

DICHlORODIFlUOROMETHANE 0.00051 U 0.00057 UJ BP 0.00055 U 0.00046 UJ R

ETHYlBENZENE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

ISOPROPYlBENZENE 0.00025 U 0.00029 U 0.00027 U 0.00023 UJ R

METHYL ACETATE 0.001 U 0.0011 U 0.0011 U 0.0029 J PR
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PROJ_NO: 02300 NSAMPLE CRF-SO-TP12-0809 CRF-SO-TP13-0506 CRF-SO-TP13-1112 CRF-SO-TP14-0102

SOG: 50068-1 LAB_ID 1011337-03 1011337-05 1011337-07 1011337-09

FRACTION: OV SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MGIKG MG/KG

PCT SOLIDS 85.0 82.0 83.0 88.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,1 ,i-TRICHLOROETHANE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

1,1,2-TRICHLOROETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

1,1-DICHLOROETHANE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

1,1-DICHLOROETHENE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

1,2,4-TRICHLOROBENZENE 0.00045 U 0.00053 UJ D 0.0003 U 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

1,2-DIBROMOETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

1,2-DICHLOROBENZENE 0.00045 U 0.00053 UJ D 0.0003 U 0.0005 U

1,2-DICHLOROETHANE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

1,2-DICHLOROPROPANE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

1,3-DICHLOROBENZENE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

1,4-DICHLOROBENZENE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

2-BUTANONE 0.0076 J P 0.0039 J P 0.0014 J P 0.01

2-HEXANONE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

4-METHYL-2-PENTANONE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

ACETONE 0.048 0.04 J D 0.011 J P 0.087

BENZENE 0.00025 J P 0.00011 U 6E-05 U 0.00017 J P

BROMODICHLOROMETHANE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

BROMOFORM 0.00018 U 0.00021 U 0.00012 U 0.0002 U

BROMOMETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

CARBON DISULFIDE 0.00095 J P 0.00034 J P 0.00067 J P 0.00041 J P

CARBON TETRACHLORIDE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

CHLOROBENZENE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

CHLORODIBROMOMETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

CHLOROETHANE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

CHLOROFORM 9E-05 U 0.00011 U 6E-05 U 0.0001 U

CHLOROMETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

CIS-1,3-DICHLOROPROPENE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

CYCLOHEXANE 9E-05 U 0.00011 U 6E-05 U 0.0001 U

DICHLORODIFLUOROMETHANE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

ETHYLBENZENE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

ISOPROPYLBENZENE 0.00022 U 0.00026 U 0.00015 U 0.00025 U

METHYL ACETATE 0.0009 U 0.0011 U 0.0006 U 0.00094 J P
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP14-1112 CRF-SO-TP15-01 02 CRF-SO-TP15-0506 CRF-SS-SB04-0001

SDG: 50068-1 LAB ID 1011337-11 1011337-13 1011337-15 1011438-01

FRACTION: OV SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/18/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 86.0 87.0 81.0 91.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

1,1,1-TRICHLOROETHANE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

1,1,2,2-TETRACHLOROETHANE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

1,1,2-TRICHlOROETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1,1-DICHLOROETHANE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

1,1-DICHlOROETHENE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

1.2,4-TRICHlOROBENZENE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1.2-DIBROMO-3-CHlOROPROPANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1,2-DIBROMOETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1.2-DICHlOROBENZENE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1.2-DICHlOROETHANE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

1.2-DICHlOROPROPANE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

1,3-DICHlOROBENZENE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

1,4-DICHlOROBENZENE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

2-BUTANONE 0.0016 J P 0.0019 J P 0.0011 U 0.016

2-HEXANONE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

4-METHYl-2-PENTANONE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

ACETONE 0.016 0.016 0.0072 J P 0.14

BENZENE 8.3E-05 U 9.9E-05 U 0.00011 U 0.00014 J P

BROMODICHlOROMETHANE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

BROMOFORM 0.00017 U 0.0002 U 0.00021 U 0.00018 U

BROMOMETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

CARBON DISULFIDE 0.00069 J P 0.00026 J P 0.00053 U 0.00029 J P

CARBON TETRACHLORIDE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

CHLOROBENZENE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

CHlORODIBROMOMETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

CHLOROETHANE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

CHLOROFORM 8.3E-05 U 9.9E-05 U 0.00011 U 8.9E-05 U

CHLOROMETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

CIS-1.2-DICHlOROETHENE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

CIS-1.3-DICHlOROPROPENE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

CYClOHEXANE 8.3E-05 U 9.9E-05 U 0.00011 U 8.9E-05 U

DICHlORODIFlUOROMETHANE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

ETHYlBENZENE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

ISOPROPYlBENZENE 0.00021 U 0.00025 U 0.00026 U 0.00022 U

METHYL ACETATE 0.00083 U 0.00099 U 0.0011 U 0.0061
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PROJ_NO: 02300 NSAMPLE CRF-SS-SB05-0001 CRF-SS-SB08-0001 CRF-TB01-111510 CRF-TB02-111810

SDG: 50068-1 LAB 10 1011438-10 1011438-18 1011337-20 1011438-09

FRACTION: OV SAMP DATE 11/19/2010 11/19/2010 11/15/2010 11/18/2010

MEDIA: SOIL QC TYPE NM NM TB TB

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 82.0 84.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

1,1,1-TRICHLOROETHANE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

1,1,2-TRICHLOROETHANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,1-DICHLOROETHANE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

1,1-DICHLOROETHENE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

1,2,4-TRICHLOROBENZENE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,2-DIBROMOETHANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,2-DICHLOROBENZENE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,2-DICHLOROETHANE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

1,2-DICHLOROPROPANE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

1,3-DICHLOROBENZENE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

1,4-DICHLOROBENZENE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

2-BUTANONE 0.0076 J P 0.019 0.001 U 0.001 U

2-HEXANONE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

4-METHYL-2-PENTANONE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

ACETONE 0.079 0.19 0.005 U 0.005 U

BENZENE 0.0001 U 0.001 J P 0.0001 U 0.0001 U

BROMODICHLOROMETHANE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

BROMOFORM 0.00021 U 0.00024 U 0.0002 U 0.0002 U

BROMOMETHANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

CARBON DISULFIDE 0.00027 J P 0.0004 J P 0.0005 U 0.0005 U

CARBON TETRACHLORIDE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

CHLOROBENZENE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

CHLORODIBROMOMETHANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

CHLOROETHANE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

CHLOROFORM 0.0001 U 0.00012 U 0.0001 U 0.0001 U

CHLOROMETHANE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

CIS-1,3-DICHLOROPROPENE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

CYCLOHEXANE 0.0001 U 0.00012 U 0.0001 U 0.0001 U

DICHLORODIFLUOROMETHANE 0.00052 U 0.0006 U 0.00039 J P 0.0004 J P

ETHYLBENZENE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

ISOPROPYLBENZENE 0.00026 U 0.0003 U 0.00025 U 0.00025 U

METHYL ACETATE 0.0011 J P 0.0027 J P 0.001 U 0.001 U
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PROJ_NO: 02300 NSAMPLE CRF-TB03-111910

SOG: 50068-1 LAB ID 1011438-28

FRACTION: OV SAMP_OATE 11/19/2010

MEDIA: SOIL OC_TYPE TB

UNITS MG/KG

PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00025 U

1,1,2-TRICHLOROETHANE 0.0005 U

1,1-DJCHLOROETHANE 0.0002 U

1,1-DICHLOROETHENE 0.00025 U

1,2,4-TRICHLOROBENZENE 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.0005 U

1,2-DIBROMOETHANE 0.0005 U

1,2-DICHLOROBENZENE 0.0005 U

1,2-DICHLOROETHANE 0.0002 U

1,2-DICHLOROPROPANE 0.00025 U

1,3-DICHLOROBENZENE 0.0005 U

1,4-DlCHLOROBENZENE 0.0005 U

2-BUTANONE 0.001 U

2-HEXANONE 0.0005 U

4-METHYL-2-PENTANONE 0.00025 U

ACETONE 0.005 U

BENZENE 0.0001 U

BROMODICHLOROMETHANE 0.0002 U

BROMOFORM 0.0002 U

BROMOMETHANE 0.0005 U

CARBON DISULFIDE 0.0005 U

CARBON TETRACHLORIDE 0.00025 U

CHLOROBENZENE 0.00025 U

CHLORODIBROMOMETHANE 0.0005 U

CHLOROETHANE 0.00025 U

CHLOROFORM 0.0001 U

CHLOROMETHANE 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00025 U

CIS-1,3-DICHLOROPROPENE 0.0002 U

CYCLOHEXANE 0.0001 U

DICHLORODIFLUOROMETHANE 0.00034 J P

ETHYLBENZENE 0.00025 U

ISOPROPYLBENZENE 0.00025 U

METHYL ACETATE 0.001 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP01-111510 CRF-SO-DUP02-111910 CRF-SO-SB04-0810 CRF-SO-SB04-1012

SOG: 50068-1 LAB ID 1011337-17 1011438-26 1011438-03 1011438-05

FRACTION: OV SAMP DATE 11/15/2010 11/19/2010 11/18/2010 11/18/2010

MEDIA: SOil OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 75.0 91.0 89.0

DUP OF CRF-SO-TP13-1112 CRF-SS-SB05-0001

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

METHYlTERT-BUTYlETHER 0.00013 U 0.00033 U 0.00018 U 0.00016 U

METHYLENE CHLORIDE 0.0017 U 0.0041 U 0.0023 U 0.002 U

STYRENE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

TETRACHlOROETHENE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

TOLUENE 0.00034 U 0.00055 J P 0.00045 U 0.0004 U

TOTAL XYlENES 0.00067 U 0.0016 U 0.0009 U 0.00081 U

TRANS-1,2-DICHlOROETHENE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

TRANS-1,3-DICHlOROPROPENE 0.00013 U 0.00033 U 0.00018 U 0.00016 U

TRICHlOROETHENE 0.00034 U 0.00081 U 0.00045 U 0.0004 U

TRICHLOROFlUOROMETHANE 6.7E-05 U 0.0047 9E-05 U 8.1E-05 U

VINYL CHLORIDE 0.00034 U 0.00081 U 0.00045 U 0.0004 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-1012 CRF-SO-SB05-1820RE

SOG: 50068-1 LAB 10 1011438-07 1011438-12 1011438-14 1011438-16RE1

FRACTION: OV SAMP_DATE 11118/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL QC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 89.0 91.0 90.0 92.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

METHYL TERT-BUTYl ETHER 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R
METHYLENE CHLORIDE 0.0022 U 0.0024 U 0.0028 U 0.0027 UJ R

STYRENE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

TETRACHlOROETHENE 0.00018 U 0.0097 0.00022 U 0.00022 UJ R

TOLUENE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R

TOTAL XYlENES 0.00088 U 0.00096 U 0.0011 U 0.0011 UJ R

TRANS-1,2-DICHlOROETHENE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

TRANS-1,3-DICHlOROPROPENE 0.00018 U 0.00019 U 0.00022 U 0.00022 UJ R

TRICHlOROETHENE 0.00044 U '0.0033 0.00056 U 0.00054 UJ R

TRICHlOROFlUOROMETHANE 8.8E-05 U 9.6E-05 U 0.00011 U 0.00011 UJ R

VINYL CHLORIDE 0.00044 U 0.00048 U 0.00056 U 0.00054 UJ R
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB08-0406 CRF-SO-SB08-0810 CRF-SO-SB08-3638 CRF-SO-TP12-01 02RE

SOG: 50068-1 LAB ID 1011438-20 1011438-22 1011438-24 1011337-01RE1

FRACTION: OV SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/15/2010

MEDIA: SOIL QC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 85.0 87.0 91.0 84.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.001 J P 0.0013 J P 0.00022 U 0.00018 UJ R

METHYlTERT-BUTYlETHER 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

METHYLENE CHLORIDE 0.0025 U 0.0029 U 0.0027 U 0.0023 UJ R

STYRENE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

TETRACHlOROETHENE 0.00073 J P 0.00023 U 0.00022 U 0.00018 UJ R

TOLUENE 0.0004 J P 0.00041 J P 0.00055 U 0.00046 UJ R

TOTAL XYlENES 0.001 U 0.0011 U 0.0011 U 0.00091 UJ R

TRANS-1,2-DICHlOROETHENE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

TRANS-1,3-DICHlOROPROPENE 0.0002 U 0.00023 U 0.00022 U 0.00018 UJ R

TRICHlOROETHENE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R

TRICHlOROFlUOROMETHANE 0.0001 U 0.00011 U 0.00011 U 9.1E-05 UJ R

VINYL CHLORIDE 0.00051 U 0.00057 U 0.00055 U 0.00046 UJ R
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PROJ_NO: 02300 NSAMPLE CRF-SO-TP12-0809 CRF-SO-TP13-0506 CRF-SO-TP13-1112 CRF-SO-TP14-0102

SDG: 50068-1 LAB ID 1011337-03 1011337-05 1011337-07 1011337-09

FRACTION: OV SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 85.0 82.0 83.0 88.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

METHYLCYCLOHEXANE 0.0016 J P 0.00021 U 0.00012 U 0.0002 U

METHYL TERT-BUTYL ETHER 0.00018 U 0.00021 U 0.00012 U 0.0002 U

METHYLENE CHLORIDE 0.0022 U 0.0026 UJ D 0.0015 U 0.0025 U

STYRENE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

TETRACHLOROETHENE 0.00018 U 0.00021 U 0.00012 U 0.0037

TOLUENE 0.00054 J P 0.00029 J P 0.0003 U 0.00041 J P

TOTAL XYLENES 0.00038 J P 0.0011 U 0.0006 U 0.001 U

TRANS-1,2-DICHLOROETHENE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

TRANS-1,3-DICHLOROPROPENE 0.00018 U 0.00021 U 0.00012 U 0.0002 U

TRICHLOROETHENE 0.00045 U 0.00053 U 0.0003 U 0.0005 U

TRICHLOROFLUOROMETHANE 9E-05 U 0.00011 U 6E-05 U 0.0001 U

VINYL CHLORIDE 0.00045 U 0.00053 U 0.0003 U 0.0005 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP14-1112 CRF-SO-TP15-0102 CRF-SO-TP15-0506 CRF-SS-SB04-0001

SDG: 50068-1 LAB ID 1011337-11 1011337-13 1011337-15 1011438-01

FRACTION: OV SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/18/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 86.0 87.0 81.0 91.0

DUP OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD

METHYlCYClOHEXANE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

METHYlTERT-BUTYlETHER 0.00017 U 0.0002 U 0.00021 U 0.00018 U

METHYLENE CHLORIDE 0.0021 U 0.0025 U 0.0026 U 0.0022 U

STYRENE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

TETRACHlOROETHENE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

TOLUENE 0.00041 U 0.0005 U 0.00053 U 0.00029 J P

TOTAlXYlENES 0.00083 U 0.00099 U 0.0011 U 0.00089 U

TRANS-1,2-DICHlOROETHENE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

TRANS-1,3-DICHlOROPROPENE 0.00017 U 0.0002 U 0.00021 U 0.00018 U

TRICHlOROETHENE 0.00041 U 0.0005 U 0.00053 U 0.00045 U

TRICHlOROFlUOROMETHANE 8.3E-05 U 9.9E-05 U 0.00011 U 8.9E-05 U

VINYL CHLORIDE 0.00041 U 0.0005 U 0.00053 U 0.00045 U
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB05-0001 CRF-SS-SB08-0001 CRF-TB01-111510 CRF-TB02-111810

SDG: 50068-1 LAB 10 1011438-10 1011438-18 1011337-20 1011438-09

FRACTION: OV SAMP DATE 11/19/2010 11/19/2010 11/15/2010 11/18/2010

MEDIA: SOIL OC TYPE NM NM TB TB

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 82.0 84.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

METHYlTERT-BUTYlETHER 0.00021 U 0.00024 U 0.0002 U 0.0002 U

METHYLENE CHLORIDE 0.0026 U 0.003 U 0.0025 U 0.0025 U

STYRENE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

TETRACHlOROETHENE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

TOLUENE 0.00052 U 0.00079 J P 0.0005 U 0.0005 U

TOTAL XYlENES 0.001 U 0.0012 U 0.001 U 0.001 U

TRANS-1,2-DICHlOROETHENE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

TRANS-1,3-DICHlOROPROPENE 0.00021 U 0.00024 U 0.0002 U 0.0002 U

TRICHlOROETHENE 0.00052 U 0.0006 U 0.0005 U 0.0005 U

TRICHlOROFlUOROMETHANE 0.0001 U 0.00012 U 0.0001 U 0.0001 U

VINYL CHLORIDE 0.00052 U 0.0006 U 0.0005 U 0.0005 U
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PROJ_NO: 02300 NSAMPLE CRF-TB03-111910

SDG: 50068-1 LAB 10 1011438-28

FRACTION: OV SAMP DATE 11/19/2010

MEDIA: SOIL QC TYPE TB

UNITS MG/KG

PCT SOLIDS

DUP OF

PARAMETER RESULT VQL QLCD

METHYLCYCLOHEXANE 0.0002 U

METHYL TERT-BUTYL ETHER 0.0002 U

METHYLENE CHLORIDE 0.0025 U

STYRENE 0.0002 U

TETRACHLOROETHENE 0.0002 U

TOLUENE 0.0005 U

TOTAL XYLENES 0.001 U

TRANS-1,2-DICHLOROETHENE 0.0002 U

TRANS-1,3-DICHLOROPROPENE 0.0002 U

TRICHLOROETHENE 0.0005 U

TRICHLOROFLUOROMETHANE 0.0001 U

VINYL CHLORIDE 0.0005 U
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SDG: 50068-1 LAB ID 1011337-19

FRACTION: OV SAMP DATE 11/15/2010

MEDIA: WATER OC TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.5 U

1,1,2,2-TETRACHLOROETHANE 0.25 U

1,1,2-TRICHLOROETHANE 0.5 U

1,1-DICHLOROETHANE 0.5 U

1,1-DICHLOROETHENE 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 1 U

1,2-DIBROMOETHANE 0.5 U

1,2-DICHLOROBENZENE 0.5 U

1,2-DICHLOROETHANE 0.5 U

1,2-DICHLOROPROPANE 0.5 U

1,3-DICHLOROBENZENE 0.5 U

1,4-DICHLOROBENZENE 0.5 U

2-BUTANONE 4 J P

2-HEXANONE 1 U

4-METHYL-2-PENTANONE 0.5 U

ACETONE 38

BENZENE 0.5 U

BROMODICHLOROMETHANE 0.5 U

BROMOFORM 0.5 U

BROMOMETHANE 0.5 U

CARBON DISULFIDE 0.5 UJ C

CARBON TETRACHLORIDE 0.5 U

CHLOROBENZENE 0.5 U

CHLORODIBROMOMETHANE 0.5 U

CHLOROETHANE 0.5 U

CHLOROFORM 0.5 U

CHLOROMETHANE 0.5 U

CIS-1,2-DICHLOROETHENE 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U

CYCLOHEXANE 0.5 U

DICHLORODIFLUOROMETHANE 0.5 U

ETHYLBENZENE 0.5 U

ISOPROPYLBENZENE 0.5 U

METHYL ACETATE 0.5 U
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SDG: 50068-1 LAB 10 1011337-19

FRACTION: OV SAMP DATE 11/15/2010

MEDIA: WATER QC_TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VQL QLCD

METHYLCYCLOHEXANE 0.5 U

METHYL TERT-BUTYL ETHER 0.5 U

METHYLENE CHLORIDE 0.5 U

STYRENE 0.5 U

TETRACHLOROETHENE 0.5 U

TOLUENE 0.5 U

TOTAL XYLENES 1 U

TRANS-1,2-DICHLOROETHENE 0.5 U

TRANS-1,3-DICHLOROPROPENE 0.5 U

TRICHLOROETHENE 0.25 U

TRICHLOROFLUOROMETHANE 0.5 U

VINYL CHLORIDE 0.25 U

2of2 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP13-0506 CRF-SO-TP13-0506RE CRF-SO-TP13-1112 CRF-SO-TP14-Q102RE

SDG: 50068-1 LAB_ID 1011337-06 1011337-06RE1 1011337-08 1011337-10RE1

FRACTION: OS SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 85.0 85.0 83.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO
2-METHYlNAPHTHAlENE

BENZO(A)ANTHRACENE 0.099

BENZO(A)PYRENE 0.085

BENZO(B)FlUORANTHENE 0.12

BENZO(G,H,I)PERYlENE 0.053 J G

BENZO(K)FlUORANTHENE 0.052 J G

CHRYSENE 0.086 J G

FlUORANTHENE 0.13 J 0 0.11

INOENO(1,2,3-CO)PYRENE 0.052 J G

PHENANTHRENE 0.09 J G

PYRENE 0.24 J 0 0.2 J G 1.7
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP14-1112 CRF-SO-TP15-0102 CRF-SO-TP15-0506 CRF-SS-SB05-0001 RE

SDG: 50068-1 LAB 10 1011337-12 1011337-14 1011337-16 1011438-11 REi

FRACTION: OS SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 86.0 83.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0034 U 0.0033 U 0.0033 U

BENZO(A)ANTHRACENE 1.9 J G
BENZO(A)PYRENE 1.8 J G
BENZO(B)FlUORANTHENE 2.7 J G
BENZO(G,H,I)PERYlENE

BENZO(K)FlUORANTHENE

CHRYSENE

FlUORANTHENE 2.4 J G

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE 3.6 J G

PYRENE 4.5 J G
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PROJ_NO: 02300 NSAMPLE CRF-SO-DUP01-111510 CRF-SO-DUP01-111510RE CRF-SO-DUP02-111910 CRF-SO-DUP02-111910RE

SOG: 50068-1 LAB ID 1011337-18 1011337-18RE1 1011438-27 1011438-27RE1

FRACTION: PAH SAMP DATE 11/15/2010 11/15/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE FD FD FD FD

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 84.0 90.0 90.0

DUP_OF CRF-SO-TP13-1112 CRF-SO-TP13-1112 CRF-SS-SB05-0001 CRF-SS-SB05-0001

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

2-METHYLNAPHTHALENE 0.00099 J EP 0.016 J G

ACENAPHTHENE 0.0023 J G 0.067 J GP

ACENAPHTHYLENE 0.0036 J G 0.054 J P

ANTHRACENE 0.0073 J G 0.16 J G

BENZO(A)ANTHRACENE 0.068 0.77

BENZO(A)PYRENE 0.06 0.84 J G

BENZO(B)FLUORANTHENE 0.084 1.2

BENZO(G,H,I)PERYLENE 0.021 J GN 0.4 J G

BENZO(K)FLUORANTHENE 0.022 J GN 0.35 J G

CHRYSENE 0.046 J G 0.55 J G

DIBENZO(A,H)ANTHRACENE 0.011 J GN 0.12 J G

FLUORANTHENE 0.081 0.85 J G

FLUORENE 0.004 J G 0.054 J GP

INDENO(1,2,3-GD)PYRENE 0.022 J GN 0.47 J G

NAPHTHALENE 0.0017 J G 0.013 J G

PHENANTHRENE 0.032 J G 0.59 J G

PYRENE 0.094 J G 1.3 J G
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-Q810 CRF-SO-SB04-Q81 ORE CRF-SO-SB04-1012 CRF-SO-SB04-1012RE

SDG: 50068-1 LAB_ID 1011438-04 1011438-04RE1 1011438-06 1011438-06RE1

FRACTION: PAH SAMP DATE 11/1812010 11/1812010 11/18/2010 11/18/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 91.0 91.0 88.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.00067 J P 0.00066 J P

ACENAPHTHENE 0.0013 J P 0.00099 J P

ACENAPHTHYlENE 0.001 J P 0.00066 J P

ANTHRACENE 0.003 0.002

BENZO(A)ANTHRACENE 0.02 0.0099

BENZO(A)PYRENE 0.017 0.0082 J P

BENZO(B)FlUORANTHENE 0.025 0.012

BENZO(G,H,I)PERYlENE 0.01 0.0049 J P

BENZO(K)FlUORANTHENE 0.0084 0.0049 J P

CHRYSENE 0.013 0.0066 J P

DIBENZO(A,H)ANTHRACENE 0.005 J P 0.0013 J NP

FlUORANTHENE 0.026 0.015

FLUORENE 0.0017 0.0013 J P

INDENO(1,2,3-CD)PYRENE 0.012 0.0066 J P

NAPHTHALENE 0.001 J P 0.00066 J P

PHENANTHRENE 0.017 0.011

PYRENE 0.034 0.016
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-0204RE CRF-SO-SB05-1012

SOG: 50068-1 LAB 10 1011438-08 1011438-13 1011438-13RE1 1011438-15

FRACTION: PAH SAMP DATE 11/18/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 91.0 92.0 92.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.00033 J P 0.0063 0.0017 U

ACENAPHTHENE 0.0016 U 0.022 0.0017 U

ACENAPHTHYlENE 0.0016 U 0.013 0.0017 U

ANTHRACENE 0.0016 U 0.033 J P 0.00066 J P

BENZO(A)ANTHRACENE 0.0016 U 0.15 0.0099

BENZO(A)PYRENE 0.0016 U 0.13 0.01

BENZO(B)FlUORANTHENE 0.0016 U 0.18 0.014

BENZO(G,H,I)PERYlENE 0.0016 U 0.083 0.0053

BENZO(K)FlUORANTHENE 0.00066 J P 0.1 0.0043

CHRYSENE 0.0016 U 0.12 0.0073

DIBENZO(A,H)ANTHRACENE 0.0016 U 0.033 J P 0.0013 J P

FlUORANTHENE 0.0016 U 0.18 0.013

FLUORENE 0.0016 U 0.024 0.0017 U

INDENO(1,2,3-CD)PYRENE 0.0016 U 0.12 0.0056

NAPHTHALENE 0.0016 U 0.01 0.0017 U

PHENANTHRENE 0.00066 J P 0.12 0.006

PYRENE 0.00033 J P 0.23 0.016
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB05-1820 CRF-SO-SB08-0406 CRF-SO-SB08-0406RE CRF-SO-SB08-0810

SOG: 50068-1 LAB_ID 1011438-17 1011438-21 1011438-21 REi 1011438-23

FRACTION: PAH SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 87.0 87.0 89.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0016 U 0.008 0.0087

ACENAPHTHENE 0.0016 U 0.017 J P

ACENAPHTHYlENE 0.0016 U 0.0044 0.0071

ANTHRACENE 0.0016 U 0.05 J P

BENZO(A)ANTHRACENE 0.0013 J P 0.15

BENZO(A)PYRENE 0.0026 0.13

BENZO(B)FlUORANTHENE 0.0033 0.17

BENZO(G,H,I)PERYlENE 0.0016 0.084

BENZO(K)FlUORANTHENE 0.002 0.067 J P

CHRYSENE 0.002 0.12

DIBENZO(A,H)ANTHRACENE 0.0016 0.015 J N 0.017 J N

FlUORANTHENE 0.0016 U 0.25

FLUORENE 0.0016 U 0.031

INDENO(1,2,3-CD)PYRENE 0.0016 0.067 J P

NAPHTHALENE 0.0016 U 0.007 0.018

PHENANTHRENE 0.0016 U 0.2

PYRENE 0.00033 J P 0.28
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB08-081 ORE CRF-SO-SB08-3638 CRF-SO-TP12-0102 CRF-SO-TP12-0102RE

SDG: 50068-1 LAB_I0 1011438-23RE1 1011438-25 1011337-02 1011337-02RE1

FRACTION: PAH SAMP DATE 11/19/2010 11/19/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 89.0 92.0 84.0 84.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

2-METHYlNAPHTHAlENE 0.0017 U 0.00064 J EP

ACENAPHTHENE 0.013 J P 0.0017 U 0.0013 J P

ACENAPHTHYlENE 0.0017 U 0.0019

ANTHRACENE 0.039 J P 0.0017 U 0.0035

BENZO(A)ANTHRACENE 0.13 0.0017 U 0.027

BENZO(A)PYRENE 0.12 0.0017 U 0.024

BENZO(B)FlUORANTHENE 0.14 0.0017 U 0.034

BENZO(G,H,I)PERYlENE 0.065 0.0017 U 0.014

BENZO(K)FlUORANTHENE 0.065 0.0017 U 0.016

CHRYSENE 0.091 0.0017 U 0.019

OIBENZO(A,H)ANTHRACENE 0.0017 U 0.0064 J P

FlUORANTHENE 0.17 0.0017 U 0.035

FLUORENE 0.026 J P 0.0017 U 0.0019

INOENO(1,2,3-CO)PYRENE 0.078 0.0017 U 0.016

NAPHTHALENE 0.0017 U 0.00096 J P

PHENANTHRENE 0.14 0.0017 U 0.024

PYRENE 0.19 0.0017 U 0.045
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP12-0809 CRF-SO-TP12-0809RE CRF-SO-TP13-0506 CRF-SO-TP13-0506RE

SDG: 50068-1 LAB 10 1011337-04 1011337-04RE1 1011337-06 1011337-06RE1

FRACTION: PAH SAMP_DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOil QC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 81.0 81.0 85.0 85.0

DUP_OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

2-METHYlNAPHTHAlENE 0.017 J E 0.002 J E

ACENAPHTHENE 0.0096 0.0063

ACENAPHTHYlENE 0.0089 0.013

ANTHRACENE 0.016 0.028

BENZO(A)ANTHRACENE 0.068 0.1

BENZO(A)PYRENE 0.067 0.081

BENZO(B)FlUORANTHENE 0.1 0.12 J 0

BENZO(G,H,I)PERYlENE 0.034 0.04 J D

BENZO(K)FlUORANTHENE 0.036 0.043

CHRYSENE 0.051 0.069

DIBENZO(A,H)ANTHRACENE 0.015 0.017

FlUORANTHENE 0.11

FLUORENE 0.016 0.0083

INDENO(1,2,3-CD)PYRENE 0.036 0.055 J D

NAPHTHALENE 0.0041 0.0017

PHENANTHRENE 0.077 0.15 J D

PYRENE 0.13
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP13-1112 CRF-SO-TP14-0102 CRF-SO-TP14-01 02RE CRF-SO-TP14-1112

SOG: 50068-1 LAB 10 1011337-08 1011337-10 1011337-10RE1 1011337-12

FRACTION: PAH SAMP_DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL QC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 83.0 88.0 88.0 84.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

2-METHYlNAPHTHAlENE 0.0026 J E 0.015 J E

ACENAPHTHENE 0.0065 J G 0.14 0.0017 U

ACENAPHTHYlENE 0.0071 J G 0.023 0.0017 U

ANTHRACENE 0.022 J G 0.16 0.0014 J P
BENZO(A)ANTHRACENE 0.82 0.0088

BENZO(A)PYRENE 0.72 0.0078

BENZO(B)FlUORANTHENE 1.1 0.011

BENZO(G,H,I)PERYlENE 0.4 0.0041

BENZO(K)FlUORANTHENE 0.34 0.003

CHRYSENE 0.57 0.0064

DIBENZO(A,H)ANTHRACENE 0.023 J G 0.15 0.001 J P

FlUORANTHENE 1.3 0.013

FLUORENE 0.013 J G 0.11 0.0017 U

INDENO(1,2,3-CD)PYRENE 0.45 0.0051

NAPHTHALENE 0.0036 J G 0.011 0.0017 U

PHENANTHRENE 0.8 0.0084

PYRENE 0.017
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PROJ_NO: 02300 NSAMPlE CRF-SO-TP15-0102 CRF-SO-TP15-0506 CRF-SS-SB04-0001 CRF-SS-SB04-0001 RE

SOG: 50068-1 LAB 10 1011337-14 1011337-16 1011438-02 1011438-02RE1

FRACTION: PAH SAMP DATE 11/15/2010 11/15/2010 11/18/2010 11/18/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 86.0 83.0 86.0 86.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0013 J P

ACENAPHTHENE 0.0017 U 0.00066 J P 0.0056

ACENAPHTHYlENE 0.0017 U 0.0017 U 0.0085

ANTHRACENE 0.00033 J P 0.0036 0.016

BENZO(A)ANTHRACENE 0.014 0.02 0.039 J P

BENZO(A)PYRENE 0.012 0.015 0.039 J P

BENZO(B)FlUORANTHENE 0.02 0.022 0.039 J P

BENZO(G,H.I)PERYlENE 0.0067 0.0076 0.026 J P

BENZO(K)FlUORANTHENE 0.0063 0.0079 0.013 J P

CHRYSENE 0.011 0.014 0.026 J P

DIBENZO(A,H)ANTHRACENE 0.0017 0.0013 J P 0.014 J N

FlUORANTHENE 0.019 0.031 0.026 J P

FLUORENE 0.0017 U 0.0016 J P 0.0046

INDENO(1.2.3-CD)PYRENE 0.008 0.0086 0.039 J P

NAPHTHALENE 0.0017 U 0.0017 U 0.00098 J P

PHENANTHRENE 0.0067 0.017 0.026 J P

PYRENE 0.021 0.032 0.052 J P
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PROJ_NO: 02300 NSAMPLE CRF-SS-SB05-0001 RE CRF-SS-SB08-0001 CRF-SS-SB08-0001 RE

SOG: 50068-1 LAB ID 1011438-11 RE1 1011438-19 1011438-19RE1

FRACTION: PAH SAMP DATE 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM

UNITS MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 86.0 86.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

2-METHYLNAPHTHALENE 0.16 J G 0.0017

ACENAPHTHENE 0.39 J G 0.013

ACENAPHTHYLENE 0.11 0.0094

ANTHRACENE 0.43 J G 0.026

BENZO(A)ANTHRACENE 0.21

BENZO(A)PYRENE 0.16

BENZO(B)FLUORANTHENE 0.27

BENZO(G,H,I)PERYLENE 1 J G 0.094

BENZO(K)FLUORANTHENE 0.84 J G 0.08

CHRYSENE 1.4 J G 0.15

DIBENZO(A,H)ANTHRACENE 0.26 J G 0.054 J P

FLUORANTHENE 0.27

FLUORENE 0.33 J G 0.013

INDENO(1,2,3-CD)PYRENE 0.94 J G 0.13

NAPHTHALENE 0.054 J GP 0.0017

PHENANTHRENE 0.13

PYRENE 0.35
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SOG: 50068-1 LAB 10 1011337-19

FRACTION: PAH SAMP DATE 11/15/2010

MEDIA: WATER OC TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

2-METHYLNAPHTHALENE 0.05 U

ACENAPHTHENE 0.05 U

ACENAPHTHYLENE 0.05 U

ANTHRACENE 0.05 U

BENZO(A)ANTHRACENE 0.051 J E

BENZO(A)PYRENE 0.051

BENZO(B)FLUORANTHENE 0.061 J E

BENZO(G,H,I)PERYLENE 0.03 J P

BENZO(K)FLUORANTHENE 0.071

CHRYSENE 0.071

DIBENZO(A,H)ANTHRACENE 0.04 J P

FLUORANTHENE 0.05 U

FLUORENE 0.05 U

INDENO(1,2,3-CD)PYRENE 0.03 J P

NAPHTHALENE 0.05 U

PHENANTHRENE 0.05 U

PYRENE 0.01 J P

1 of 1 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-DUP01-111510 CRF-SO-DUP02-111910 CRF-SO-SB04-0810 CRF-SO-SB04-1012

SDG: 50068-1 LAB 10 1011337-18 1011438-27 1011438-04 1011438-06

FRACTION: PEST SAMP_DATE 11/15/2010 11/19/2010 11/18/2010 11/18/2010

MEDIA: SOIL OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 90.0 91.0 88.0

DUP OF CRF-SO-TP13-1112 CRF-SS-SB05-0001

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.0012 J P 0.00013 U 0.0013 J P 0.00043 J P

4,4'-DDE 0.00058 J P 0.00013 U 0.00066 J P 0.00023 J P

4,4'-DDT 0.0015 J P 0.00013 U 0.0023 J P 0.00063 J P

ALDRIN 0.00014 U 0.00013 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00014 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00017 J P 0.00013 U 0.00013 U 0.00013 U

BETA-BHC 0.0014 U 0.0013 U 0.0013 U 0.0013 U

DElTA-BHC 0.00014 U 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00014 U 0.00013 U 0.00026 J PU 0.0001 J P

ENDOSUlFAN I 0.00014 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00014 U 0.00013 UJ G 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00014 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00014 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENORIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00014 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00014 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00014 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.00031 U 0.0003 U 0.0003 U 0.0003 U

TOXAPHENE 0.034 U 0.033 U 0.033 U 0.033 U

1 of 7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-0204RE1 CRF-SO-SB05-1012

SDG: 50068-1 LAB_I0 1011438-08 1011438-13 1011438-13RE1 1011438-15

FRACTION: PEST SAMP DATE 11/18/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 92.0 92.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.00013 U 0.00013 U 0.00013 U

4,4'-DDE 0.00013 U 0.0032 J PU 0.0002 J P

4,4'-DDT 0.00013 U 0.048 J P 0.00057 J P

ALDRIN 0.00013 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.0012 J P 0.00013 U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.0026 UJ PU 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.00029 U 0.0003 U 0.0003 U

TOXAPHENE 0.033 U 0.034 U 0.033 U

20f7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB05-1820 CRF-SO-SB08-0406 CRF-SO-SB08-0810 CRF-SO-SB08-3638

SOG: 50068-1 LAB 10 1011438-17 1011438-21 1011438-23 1011438-25

FRACTION: PEST SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOIL QC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 87.0 89.0 92.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

4,4'-DDD 0.00013 U 0.0048 J P 0.034 0.00014 U

4,4'-DDE 0.00013 U 0.013 J P 0.0017 J P 0.00014 U

4,4'-DDT 0.00013 U 0.012 J P 0.012 J P 0.00014 U

ALDRIN 0.00013 U 0.00013 U 0.00013 U 0.00014 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00041 J P 0.00014 U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U 0.0014 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00014 U

DIELDRIN 0.00013 U 0.00013 U 0.0048 UJ PU 0.00014 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00014 U

GAMMA-CHLORDANE 0.00013 U 0.00055 J P 0.00078 J P 0.00014 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00014 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.00029 U 0.0003 U 0.00031 U

TOXAPHENE 0.034 U 0.032 U 0.034 U 0.034 U

30f7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP12-0102 CRF-SO-TP12-0809 CRF-SO-TP13-0506 CRF-SO-TP13-0506RE1

SOG: 50068-1 LAS ID 1011337-02 1011337-04 1011337-06 1011337-06RE1

FRACTION: PEST SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL QC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 81.0 85.0 85.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

4,4'-DDD 0.0009 J P 0.04 0.074

4,4'-DDE 0.015 J P 0.024 0.016 J DP

4,4'-DDT 0.014 J P 0.0042 J P 0.009 J DP

ALDRIN 0.00013 U 0.0017 J P 0.00013 U

AlPHA-SHC 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.0015 J P 0.025 J D

SETA-SHC 0.0013 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.0039 J P 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.0011 J P 0.024 J D

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U 0.0003 U

TOXAPHENE 0.033 U 0.033 U 0.034 U

40f7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP13-1112 CRF-SO-TP14-0102 CRF-SO-TP14-0102RE CRF-SO-TP14-1112

SOG: 50068-1 LAB 10 1011337-08 1011337-10 1011337-10RE1 1011337-12

FRACTION: PEST SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 83.0 88.0 88.0 84.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
4,4'-000 0.00071 J P 0.00013 U 0.00016 J P

4,4'-DDE 0.0003 J P 0.018 0.0002 J P

4,4'-DDT 0.0011 J P 0.081 0.00049 J P

ALDRIN 0.00014 U 0.00051 J P 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.0059 J PR 0.00013 U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U

DELTA-BHC 0.00014 U 0.00013 U 0.00013 U

DIELDRIN 0.00014 U 0.023 J R 0.00013 U

ENDOSUlFAN I 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00014 U 0.019 UJ U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U

ENORIN 0.00013 U 0.0064 J P 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U

ENORIN KETONE 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00014 U 0.0048 J P 0.00013 U

HEPTACHLOR 0.00014 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U 0.0003 U

TOXAPHENE 0.034 U 0.034 U 0.033 U

5 of? 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP15-0102 CRF-SO-TP15-0506 CRF-SS-SS04-0001 CRF-SS-SS05-0001

SOG: 50068-1 LAS 10 1011337-14 1011337-16 1011438-02 1011438-11

FRACTION: PEST SAMP DATE 11/15/2010 11/15/2010 11/18/2010 11/19/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 86.0 83.0 86.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.00013 U 0.00013 U 0.00013 U 0.00013 U

4,4'-DDE 0.0001 J P 0.00033 J P 0.0027 J P 0.00013 U

4,4'-DDT 0.00027 J PU 0.00098 J P 0.0037 J P 0.00013 U

ALDRIN 0.00013 U 0.00013 U 0.00027 J P 0.00013 U

AlPHA-SHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

SETA-SHC 0.0013 U 0.0013 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00026 J PU 0.0026 J P 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U 0.039 UJ GU

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00016 J P 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.00029 U 0.0003 U 0.0003 U

TOXAPHENE 0.033 U 0.033 U 0.033 U 0.034 U

60f7 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SS-SB08-0001

SDG: 50068-1 LAB_ID 1011438-19

FRACTION: PEST SAMP DATE 11/19/2010

MEDIA: SOIL QC TYPE NM

UNITS MGIKG

PCT SOLIDS 86.0

DUP OF

PARAMETER RESULT VQL QLCD

4,4'-DDD 0.00013 U

4,4'-DDE 0.027

4,4'-DDT 0.025

ALDRIN 0.00013 U

ALPHA-BHC 0.00013 U

ALPHA-CHLORDANE 0.00013 U

BETA-BHC 0.0013 U

DELTA-BHC 0.00013 U

DIELDRIN 0.00013 U

ENDOSULFAN I 0.00013 U

ENDOSULFAN II 0.00013 U

ENDOSULFAN SULFATE 0.00013 U

ENDRIN 0.00013 U

ENDRIN ALDEHYDE 0.0013 U

ENDRIN KETONE 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U

GAMMA-CHLORDANE 0.00073 J PU

HEPTACHLOR 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U

METHOXYCHLOR 0.0003 U

TOXAPHENE 0.033 U

70f7 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SOG: 50068-1 LAB ID 1011337-19

FRACTION: PEST SAMP DATE 11/15/2010

MEDIA: WATER OC TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

4,4'-DDD 0.0016 U

4,4'-DDE 0.0016 U

4,4'-DDT 0.0016 U

ALDRIN 0.0016 U

ALPHA-BHC 0.0016 U

ALPHA-CHLORDANE 0.0016 U

BETA-BHC 0.008 U

DELTA-BHC 0.008 U

DIELDRIN 0.0008 U

ENDOSULFAN I 0.0008 U

ENDOSULFAN II 0.008 U

ENDOSULFAN SULFATE 0.008 U

ENDRIN 0.008 U

ENDRIN ALDEHYDE 0.008 U

ENDRIN KETONE 0.016 U

GAMMA-BHC (LINDANE) 0.008 U

GAMMA-CHLORDANE 0.008 U

HEPTACHLOR 0.008 U

HEPTACHLOR EPOXIDE 0.0016 U

METHOXYCHLOR 0.008 U

TOXAPHENE 0.0002 U

1 of 1 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-DUP01-111510 CRF-SO-DUP02-111910 CRF-SO-DUP02-111910RE CRF-SO-SB04-0810

SOG: 50068-1 LAB ID 1011337-18 1011438-27 1011438-27RE1 1011438-04

FRACTION: PCB SAMP DATE 11/15/2010 11/19/2010 11/1912010 11/18/2010

MEDIA: SOIL OC TYPE FD FD FD NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 90.0 90.0 91.0

DUP OF CRF-SO-TP13-1112 CRF-SS-SB05-0001 CRF-SS-SB05-0001

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

AROCLOR-1016 0.013 U 0.013 U 0.013 U

AROCLOR-1221 0.013 U 0.013 U 0.013 U

AROCLOR-1232 0.013 U 0.013 U 0.013 U

AROCLOR-1242 0.013 U 0.013 U 0.013 U

AROCLOR-1248 0.0068 U 0.0067 U 0.0066 U

AROCLOR-1254 0.013 U 0.013 U 0.013 U

AROCLOR-1260 0.013 U 0.45 0.013 U

AROCLOR-1268 0.0073 J PO 0.0067 U 0.0066 U

1 of 7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB04-1012 CRF-SO-SB04-2020.5 CRF-SO-SB05-0204 CRF-SO-SB05-1012

SOG: 50068-1 LAB_IO 1011438-06 1011438-08 1011438-13 1011438-15

FRACTION: PCB SAMP DATE 11/18/2010 11/18/2010 11/19/2010 11/19/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 91.0 92.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0067 U 0.0066 U 0.0068 U 0.0067 U

AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.061 0.013 U

AROClOR-1268 0.0067 U 0.0066 U 0.0068 U 0.0067 U

20f7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB05-1820 CRF-SO-SB08-0406 CRF-SO-SB08-0810 CRF-SO-SB08-3638

SOG: 50068-1 LAB_ID 1011438-17 1011438-21 1011438-23 1011438-25

FRACTION: PCB SAMP DATE 11/19/2010 11/19/2010 11/19/2010 11/19/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 91.0 87.0 89.0 92.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0068 U 0.0065 U 0.0068 U 0.0069 U
AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1260 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1268 0.0068 U 0.025 J PRO 0.0068 U 0.0069 U

30f7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP12-0102 CRF-SO-TP12-0809 CRF-SO-TP13-0506 CRF-SO-TP13-1112

SDG: 50068-1 LAB 10 1011337-02 1011337-04 1011337-06 1011337-08

FRACTION: PCB SAMP_DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 84.0 81.0 85.0 83.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0067 U 0.0066 U 0.0068 U 0.0068 U

AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0067 U 0.0066 U 0.0068 U 0.0068 U

4of7 2/15/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP14-0102 CRF-SO-TP14-01 02RE CRF-SO-TP14-1112 CRF-SO-TP15-0102

SDG: 50068-1 LAB 10 1011337-10 1011337-10RE1 1011337-12 1011337-14

FRACTION: PCB SAMP DATE 11/15/2010 11/15/2010 11/15/2010 11/15/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 88.0 84.0 86.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0068 U 0.0066 U 0.0067 U

AROClOR-1254 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.44 0.013 U 0.013 U

AROClOR-1268 0.0068 U 0.0066 U 0.0067 U

50f7 2115/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-TP15-0506 CRF-SS-SB04-0001 CRF-SS-SB05-0001 CRF-SS-SB05-0001 RE1

SDG: 50068-1 LAB ID 1011337-16 1011438-02 1011438-11 1011438-11 RE1

FRACTION: PCB SAMP DATE 11/15/2010 11/18/2010 11/19/2010 11/19/2010

MEDIA: SOil OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 83.0 86.0 88.0 88.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
AROClOR-1016 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0066 U 0.0067 U 0.0068 U

AROClOR-1254 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.024 J P 0.55

AROClOR-1268 0.098 J PO 0.0067 U 0.0068 U

6of7 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SS-SB08-0001

SOG: 50068-1 LAB 10 1011438-19

FRACTION: PCB SAMP DATE 11/19/2010

MEDIA: SOIL OC TYPE NM

UNITS MG/KG

PCT SOLIDS 86.0

DUP OF

PARAMETER RESULT VOL OLCD

AROCLOR-1016 0.013 U

AROCLOR-1221 0.013 U

AROCLOR-1232 0.013 U

AROCLOR-1242 0.013 U

AROCLOR-1248 0.0067 U

AROCLOR-1254 0.013 U

AROCLOR-1260 0.013 U

AROCLOR-1268 0.051 J PO

70f7 2/15/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-RB01-111510

SDG: 50068-1 LAB 10 1011337-19

FRACTION: PCB SAMP DATE 11/15/2010

MEDIA: WATER QC TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VQL QLCD

AROCLOR-1016 0.08 U

AROCLOR-1221 0.08 U

AROCLOR-1232 0.04 U

AROCLOR-1242 0.08 U

AROCLOR-1248 0.08 U

AROCLOR-1254 0.08 U

AROCLOR-1260 0.08 U

AROCLOR-1268 0.08 U

1 of 1 2/15/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4185W

c: File G02300-4.1 0 (w/enc.-original)Date:

To:

From:

Subject:

February 21, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy) ~ (~ ')

Tier II Organic Data Validation, SDG 50068-2
TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

VOC/PAH/Pesticides/PCB:
17/Soils/ CRF-SO-DUP03-112310

CRF-SO-SB01-0608
CRF-SO-SB02-0406
CRF-SO-SB02-1820
CRF-SO-SB03-1012
CRF-SO-SB07-0406
CRF-SO-SB07-2022
CRF-SS-SB02-0001
CRF-SS-SB07-0001

CRF-SO-SB01-0406
CRF-SO-SBO1-1820
CRF-SO-SB02-0810
CRF-SO-SB03-0608
CRF-SO-SB03-1618
CRF-SO-SB07-1012
CRF-SS-SB01-0001
CRF-SS-SB03-0001

(Field Duplicate Pair: CRF-SS-SB07-0001 /CRF-SO-DUP03-11231 0)

VOC/PAH/Pesticides/PCB/DRO/GRO:
5/Soils/ CRF-SO-DUP04-113010 CRF-SO-SB06-0406

CRF-SO-SB06-1214 CRF-SO-SB06-1416
CRF-SS-SB06-0001

(Field Duplicate Pair: CRF-SO-SB06-1416/CRF-SO-DUP04-113010)

1/Rinsate Blank! CRF-SO-RB02-113010

VOC/GRO:
1/Trip Blank!

VOC:
1/Trip Blank!

CRF-TB04-112310

CRF-TB05-112910

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compounds
(VOC), polycyclic aromatic hydrocarbons (PAH), pesticides, polychlorinated biphenyls (PCB), diesel
range organics (DRO), and gasoline range organics (GRO) analytical data for the soil samples in this
SDG. The samples were collected at the Study Area Screening Evaluation, Site 04, Coddington Cove
Rubble Fill Area at NAVSTA Newport, Newport, RI from November 23-30, 2010. Sample collection and
analysis were performed according to the Sampling and Analysis Plan for the Study Area Screening
Evaluation, Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI; dated October
2010.
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The VOC analysis was performed according to USEPA SW-846 Method 8260B. The PAH analysis was
performed according to USEPA SW-846 Method 8270C in the full scan mode and in the selective ion
monitoring (SIM) mode. The pesticides analysis was performed according to USEPA SW-846 Method
8081A. The PCB analysis was performed according to USEPA SW-846 Method 8082. The DRO and
GRO analyses were both performed according to USEPA SW-846 Method 8015B.

The project specific criteria listed in the site SAP were applied for validation of the data, including
project action limits (PAls) provided in SAP Worksheet #15. The data user should consider the most
recent revisions to the applicable regulatory limits. The VOC, PAH, DRO, and GRO data validation was
performed in accordance with the Region I EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, December 1996. The pesticides and PCB validation was performed
in accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part III, February 2004.

The sample results, validation qualifiers (VOL), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed. The qualifier code "0" represents positive Aroclor detections for which a single
point calibration was performed.

The data were evaluated based on the following parameters:

*
*
*

*

• laboratory Data Completeness
• Preservation and Technical Holding Times
• GC/MS Instrument Performance Check (Tuning)
• Pesticide Degradation
• Initial and Continuing Calibrations
• Blanks
• Surrogate Compounds
• Internal Standards
• Matrix Spike/Matrix Spike Duplicate
• laboratory Control Sample
• Field Duplicates
• Compound Identification/Ouantitation
• Percent Solids
• Limits of Detection

* All criteria were met for this parameter.

Laboratory Data Completeness

Volatiles

On February 9, 2011 the laboratory clarified that one volatiles blank and one lCS is included for each
analytical batch. The 12/6/10 analytical batch (0106013), includes samples from two different
preparation batches Therefore, one blank and one lCS was applied to two different preparation
batches.

On February 15, 2011 the laboratory explained that sample CRF-SS-SB03-0001 was not run at a high
level analysis although the low-level analysis had acetone above the calibration range. The high-level
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analysis LaD for this sample would have been 0.31 mg/kg (sample specific) and the acetone result
would have been J-flagged.

PCBs

Although Aroclor-1268 was not requested for reporting, several samples for this project had detections
of this Aroclor. On December 6, 2010, Tetra Tech Project Chemist, L. Guzman, requested that the
laboratory report the Aroclor-1268 results.

PAH - Full Scan

On February 9 and 10, 2011 the laboratory resubmitted all full scan Form Is to report "J" (below the
LOa) and "E" (above the calibration range) flags since these were missing from the original data
package.

Pesticides and PCBs

On February 15, 2011 the laboratory resubmitted pesticide and PCB Form Is and dual confirmation
check forms for select samples to report the higher result as requested since the lower result was
reported in the original data package.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compounds that failed to meet the initial calibration verification
recovery criteria of 75-125%:

Compound %R Action
Affected Samples(+) NOs

Carbon disulfide 63 UJ CRF-SO-RB02-113010

Dichlorodifluoromethane 72, 73 J UJ
All soil samples, CRF-TB04-112310, and

CRF-TB05-112910

Although initial calibration verification recoveries for carbon disulfide and dichlorodifluoromethane were
below the QC limit, the project accuracy goals are not impacted since the affected sample results are
more than an order of magnitude below the dichlorodifluoromethane project action limit (PAL) and there
are no PALs established for the rinsate blank sample. The non-detected carbon disulfide and
dichlorodifluoromethane results in the affected samples are usable as estimated values which may be
biased low.

PAH-SIM

The following table summarizes the PAH - SIM compounds that were outside the continuing calibration
SAP QC limit of CCCs %0 <20%:
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Compound %D
Action

Affected Samples
(+) NDs

CRF-SO-DUP03-112310RE1,
CRF-SO-SB03-1012RE1,

Benzo(a)pyrene 31.1 J CRF-SO-SB07-0406RE1,
CRF-SO-SB07-1012RE1,
CRF-SS-SB03-0001 RE1 ,
CRF-SS-SB07-0001 RE1

The continuing calibration %D for benzo(a)pyrene was outside of the SAP ac limit; therefore, the project
accuracy goals may be impacted. The positive benzo(a)pyrene results in the affected samples are usable
as estimated values.

Blanks

Volatiles

The following table summarizes the level of blank contamination detected in the method blanks and trip
blanks associated with the samples.

Compound
Type of Maximum Action

Affected Samples
Blank Conc. Level

CRF-SO-DUP03-112310,
CRF-SO-SB01-0406, CRF-SO-SB01-0608DL,

CRF-SO-SB01-1820, CRF-SO-SB02-0406,
CRF-SO-SB02-0810, CRF-SO-SB02-1820,
CRF-SO-SB03-0608, CRF-SO-SB03-1 012,

Acetone Method
0.11 1.1 CRF-SO-SB03-1618, CRF-SO-SB06-0406,

mg/Kg mg/Kg CRF-SO-SB06-1214, CRF-SO-SB06-1416DL,
CRF-SO-SB07-0406, CRF-SO-SB07-1012,

CRF-SO-SB07-2022, CRF-SS-SB01-0001 DL,
CRF-SS-SB03-0001, CRF-SS-SB06-0001 ,
CRF-SS-SB07-0001, CRF-TB04-112310,

CRF-TB05-112910
CRF-SO-DUP03-112310,
CRF-SO-DUP04-113010,

Dichlorodifluoro-
Trip

0.00073 0.00365 CRF-SO-SB01-0406, CRF-SO-SB01-0608,
methane mg/Kg mg/Kg CRF-SO-SB03-1012, CRF-SO-SB03-1618,

CRF-SO-SB07-2022, CRF-SS-SB03-0001,
CRF-SS-SB07-0001

Carbon disulfide Method 0.38 Ilg/L 1.9Ilg/L CRF-SO-RB02-113010

CRF-SO-DUP03-112310,
CRF-SO-DUP04-113010DL,

CRF-SO-SB01-0406, CRF-SO-SB01-0608DL,

Methyl acetate Method
0.22 1.1 CRF-SO-SB01-1820, CRF-SO-SB02-0406,

mg/kg mg/kg CRF-SO-SB02-0810, CRF-SO-SB02-1820,
CRF-SO-SB03-0608, CRF-SO-SB06-0406,

CRF-SO-SB06-1416DL, CRF-SO-SB07-0406,
CRF-SO-SB07-1012, CRF-SS-SB01-0001 DL,
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Compound
Type of Maximum Action Affected SamplesBlank Conc. Level

CRF-SS-SB02-00010L, CRF-SS-SB03-0001,
CRF-SS-SB06-0001, CRF-SS-SB07-0001

CRF-SO-OUP03-112310,
CRF-SO-DUP04-113010DL,

CRF-SO-SB01-0406, CRF-SO-SB01-0608DL,
CRF-SO-SB01-1820, CRF-SO-SB02-0406,

2-Butanone Method
0.072 0.72 CRF-SO-SB02-0810, CRF-SO-SB02-1820,
mg/kg mg/kg CRF-SO-SB03-0608, CRF-SO-SB03-1012,

CRF-SO-SB06-0406, CRF-SO-SB06-1214,
CRF-SO-SB07-0406, CRF-SO-SB07-1012,
CRF-SO-SB07-2022, CRF-SS-SB03-0001,
CRF-SS-SB06-0001, CRF-SS-SB07-0001

Blank actions were applied to the affected sample due to acetone, carbon disulfide, methyl acetate, and
2-butanone method blank contamination and due to dichlorodifluoromethane trip blank contamination.
The 5x rule applies for dichlorodifluoromethane, carbon disulfide, and methyl acetate; while the 10x rule
applies for acetone and 2-butanone. The positive results below the blank action level and below the
limit of detection (LOD) for acetone, carbon disulfide, methyl acetate, 2-butanone, and
dichlorodifluoromethane in the affected samples were changed to non-detected values (U) at the
sample-specific LOO. Results below the blank action level and above the LOD were changed to non
detected values (U) at the sample result.

Although acetone, carbon disulfide, methyl acetate, 2-butanone, and dichlorodifluoromethane
contamination was found in the method and trip blanks, the project sensitivity goals are not impacted
since the affected results are more than an order of magnitude below the PAL and there are no PALs
established for the rinsate blank sample. The acetone, carbon disulfide, methyl acetate, 2-butanone,
and dichlorodifluoromethane results in the affected samples are usable as non-detected values.

ORO

The following table summarizes the level of blank contamination detected in the method blanks
associated with the samples.

Hydrocarbon Type of Maximum
Action Level Affected Samples

RanQe Blank Conc.
CRF-SO-DUP04-113010,

ORO Method 2.5 mg/kg 12.5 mg/kg CRF-SO-SB06-0406,
CRF-SO-SB06-1214, CRF-SO-SB06-1416

Blank actions were applied to the affected sample due to ORO method blank contamination. The 5x
rule applies for this hydrocarbon range. The positive results below the blank action level and below the
limit of detection (LOD) for ORO in the affected samples were changed to non-detected values (U) at
the sample-specific LOD. Results below the blank action level and above the LOD were changed to
non-detected values (U) at the sample result.

Although ORO contamination was found in the method blank, the project sensitivity goals are not
impacted since the affected results are more than an order of magnitude below the PAL. The ORO
results in the affected samples are usable as non-detected values.
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Surrogate Compounds

Volatiles

The following samples had surrogate spike recoveries outside of the recovery limits:

Sample Surrogate
%

QC Limits
Action

Recovery (+) NOs
CRF-SS-SB03-0001

4-Bromofluorobenzene 83
85-120

J UJ
CRF-SO-SB02-0406 84 J UJ

The surrogate 4-bromofluorobenzene recovered below the QC limits in samples CRF-SS-SB03-0001
and CRF-SO-SB02-0406. All positive and non-detected volatiles results are estimated (J, UJ) in the
affected samples due to a low surrogate recovery.

Although the surrogate recovery QC criteria were not met for 4-bromofluorobenzene, the project
accuracy goals are not impacted since the affected results are more than an order of magnitude below
the PALs. The positive and non-detected results in samples CRF-SS-SB03-0001 and CRF-SO-SB02
0406 are usable as estimated values which may be biased low.

Internal Standards

PAH - SIM

The following table summarizes the PAH - SIM internal standards that failed to meet the acceptance
criteria:

Internal Standard IS Area Acceptable Action
Affected Samples% Range (+) NOs

Phenanthrene-d10 37
Chrysene-d12 29 J CRF-SS-SB02-0001
Pervlene-d12 26
Chrvsene-d12 41 50-200%

J CRF-SO-SB01-0406
Pervlene-d12 31
Chrvsene-d12 31

J CRF-SO-SB02-0406
Perylene-d12 20

The internal standard areas of phenanthrene-d10, chrysene-d12, and perylene-d12 failed to meet the
acceptable range for the samples listed above. All positive results for the associated reported
compounds are estimated (J) in the affected samples due to poor internal standard performance.

The target compounds associated with phenanthrene-d10 are phenanthrene, anthracene, and
fluoranthene. The target compounds associated with chrysene-d12 are pyrene, benzo(a)anthracene,
and chrysene. The target compounds associated with perylene-d12 are benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene.

The QC criteria were not met for the internal standard areas of phenanthrene-d10, chrysene-d12, and
perylene-d12 for the samples listed above; therefore, the project accuracy goals for the associated
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compounds may be impacted. The positive results for the associated compounds in the affected
samples are usable as estimated values.

Matrix SpikelMatrix Spike Duplicate

Volatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analysis of sample CRF-SS-SB06-0001 that were outside of the QC limits:

Analyte MS/MSO
QC Limits

Action
% Rec. (+) NOs

Acetone -301-11 20-160 J

Although the percent recovery criteria were not met for acetone, the project accuracy goals are not
impacted since the affected sample result is more than an order of magnitude below the PAL. The
positive acetone result in sample CRF-SS-SB06-0001 is usable as an estimated value which may be
biased low.

PAH-SIM

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analysis of sample CRF-SS-SB06-0001 that were outside of the QC limits:

Analyte MS/MSO ac Limits Action
% Rec. (+) NOs

Benzo(a)pyrene 43/- 50-110 J
Benzo(b)fluoranthene 37/- 45-115 J
Benzo(O,h,i)perylene 23/28 40-125 J

Oibenzo(a,h)anthracene 32/37 40-125 J
Fluoranthene 44/47 55-115 J

Indeno(1,2,3-cd)pyrene 28/31 40-120 J
-Cntenon met

Analyte

Benzo(b)fluoranthene

MS/MSO
RPO

35

QC Limit

30

Action I
r----..,-(+....:.....:)c.::...=, NOs

J I I
Although the percent recovery criteria were not met for benzo(g,h,i)perylene, fluoranthene, and
indeno(1,2,3-cd)pyrene; the project accuracy goals are not impacted since the affected sample results
are more than an order of magnitude below the PALs. The positive benzo(g,h,i)perylene, fluoranthene,
and indeno(1,2,3-cd)pyrene results in sample CRF-SS-SB06-0001 are usable as estimated values
which may be biased low.

The percent recovery criteria were not met for benzo(a)pyrene, benzo(b)fluoranthene, and
dibenzo(a,h)anthracene; therefore, the project accuracy goals may be impacted. The positive
benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene results in sample CRF-SS-SB06
0001 are usable as estimated values which may be biased low.
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The relative percent difference criterion was not met for benzo(b)fluoranthene; therefore, the project
precision goals may be impacted. The positive benzo(b)fluoranthene result in sample CRF-SS-SB06
0001 is usable as an estimated value for which the bias is indeterminate.

Laboratory Control Sample

PAH-SIM

The following table summarizes the PAH - SIM compounds that failed to meet the laboratory control
sample (LCS) recovery limits:

Compound
% QC Action

Affected SamplesRec. Limits (+) NDs
Acenaphthene 120 45-110 J CRF-SS-SB07-0001, CRF-SO-SB07-0406,

Acenaohthvlene 126 45-105 J CRF-SO-SB07-1 012, CRF-SS-SB03-0001,
CRF-SO-SB03-0608RE1,

Anthracene 110 55-105 J CRF-SO-SB03-1012,
CRF-SO-DUP03-112310

Benzo(a)anthracene 114 50-110 J CRF-SS-SB07-0001 RE1,
CRF-SO-SB07-0406RE1,
CRF-SO-SB07-1012RE1,

Chrysene 112 55-110 J CRF-SS-SB03-0001 RE1,
CRF-SO-SB03-1 012RE1,

CRF-SO-DUP03-112310RE1
Fluoranthene 116 55-115 J CRF-SO-SB03-1618

CRF-SS-SB07-0001,
CRF-SO-SB07-0406, CRF-SO-SB07-1012,

Fluorene 112 50-110 J CRF-SS-SB03-0001,
CRF-SO-SB03-0608RE1,

CRF-SO-SB03-1012,
CRF-SO-DUP03-112310
CRF-SS-SB07-0001 RE1,
CRF-SO-SB07-0406RE1,
CRF-SO-SB07-1 012RE1,

Phenanthrene 112 50-110 J CRF-SS-SB03-0001,
CRF-SO-SB03-1012RE1,

CRF-SO-SB03-1618,
CRF-SO-DUP03-112310RE1

Although the laboratory control sample recovery criteria were not met for acenaphthene,
acenaphthylene, anthracene, benzo(a)anthracene, chrysene, fluoranthene, fluorene, and phenanthrene;
the project accuracy goals are not impacted since the affected sample results are more than an order of
magnitude below the PALs. The positive acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, chrysene, fluoranthene, fluorene, and phenanthrene results in the affected
samples are usable as estimated values which may be biased high.
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Field Duplicates

PAH-SIM

The field duplicate pair CRF-SS-SB07-0001/CRF-SO-DUP03-112310 exceeded the relative percent
difference QC criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) NDs

Acenaphthylene 0.0036 0.0081 77 J

Although the field duplicate relative percent difference exceeded the QC criterion for acenaphthylene,
the project precision goals are not impacted since the affected sample results are more than an order of
magnitude below the PAL. The positive acenaphthylene results in samples CRF-SS-SB07-0001 and
CRF-SO-DUP03-112310 are usable as estimated values for which the bias is indeterminate.

Compound Identification/Quantitation

Pesticides

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD QC criterion for
the compounds in the following samples:

*Professlonal Judgment was used to qualify the positive result as estimated, non-detected (UJ).

Sample Analyte %RPD Action
(+)

CRF-SO-SB07-2022
4,4'-DDT 142.9 UJ*
4,4'-DDE 66.5 J

CRF-SO-DUP03-112310 Gamma-chlordane 44.5 J

CRF-SS-SB01-0001
Endosulfan II 103.0 UJ*
Methoxychlor 165.9 UJ*

CRF-SO-SB01-0406 Dieldrin 72.6 J
CRF-SO-SB01-0608 Dieldrin 188.3 UJ*
CRF-SS-SB02-0001 Endosulfan II 127.3 UJ*
CRF-SO-SB02-0406 4,4'-DDT 43.7 J

4,4'-DDT 105.8 UJ*
CRF-SO-SB02-0810 Dieldrin 66.5 J

Methoxychlor 72.0 J

CRF-SS-SB06-0001
4,4'-DDE 66.8 J
4,4'-DDT 98.7 J

CRF-SO-SB06-0406 4,4'-DDT 163.0 UJ*
. .

Although the analyte quantitation RPDs exceeded the 40% RPD QC limit for 4,4'-DDE, dieldrin,
methoxychlor, and 4,4'-DDT in the samples listed above, the project accuracy goals are not impacted
since the affected results are below the PALs. The positive 4,4'-DDE, dieldrin, methoxychlor, and 4,4'
DDT results in the affected samples are usable as estimated values.



Memo to T. Campbell
February 21, 2011
Page 10

The analyte quantitation RPDs exceeded the 40% RPD ac limit for gamma-chlordane in sample CRF
SO-DUP03-112310; therefore, the project accuracy goals may be impacted. The positive gamma
chlordane result in sample CRF-SO-DUP03-112310 is usable as an estimated value.

Although the analyte quantitation RPDs exceeded 100% for 4,4'-DDT and methoxychlor in select
samples, the project sensitivity goals are not impacted since the affected sample results are more than
an order of magnitude lower than the PALs. The affected 4,4'-DDT and methoxychlor results are usable
as non-detected, estimated values.

The analyte quantitation RPDs exceeded 100% for endosulfan II and dieldrin in select samples;
therefore, the project sensitivity goals may be impacted. The affected endosulfan II and dieldrin results
are usable as non-detected, estimated values.

Limits of Detection

All non-detected results were reported at the limit of detection (LOD). Positive results above the method
detection limit (MDL) and below the limit of quantitation (LOa) were qualified as estimated (J) due to
uncertainty below the LOa. Project action limits (PALs) were evaluated for non-detected results
(reported at the LOD) only.

There are no PALs established for the rinsate blank sample.

Volatiles

All PALs were met by the LODs.

The positive acetone result in sample CRF-SS-SB03-0001 was qualified as estimated (J) due to
calibration range exceedance. The project accuracy goals are not impacted due to action taken during
data validation since the affected result is more than an order of magnitude below the PAL. The positive
acetone result in sample CRF-SS-SB03-0001 is usable as an estimated value.

Results for acetone, carbon disulfide, methyl acetate, 2-butanone, and dichlorodifluoromethane in
select samples were changed to non-detected values due to blank contamination. As discussed above
in the Blanks section, data usability is not impacted.

PAH - Full Scan and PAH - SIM

All PALs were met by the LODs.

PAH compounds were analyzed by the full scan and SIM modes. The SIM results were reported for all
samples (except where otherwise noted due to calibration range exceedances or other OC issues)
since SIM provides lower detection limits.

Pesticides

All PALs were met by the LODs except aldrin, alpha chlordane, endosulfan I, endosulfan II, endosulfan
sulfate, endrin, endrin aldehyde, endrin ketone, gamma-BHC, gamma chlordane, heptachlor, and
heptachlor epoxide. Data usability may be impacted for these compounds.
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The analyte quantitation relative percent differences exceeded 100% RPo for 4,4'-ooT, methoxychlor,
endosulfan II, and dieldrin in select samples resulting in qualifying the positive results as estimated,
non-detected values. As discussed in the Compound Identification/Quantitation section above, data
usability may be impacted for endosulfan II and dieldrin.

PCBs

All PALs were met by the LOos.

Aroclor-1268 was reported for all samples. Positive Aroclor-1268 results are qualified as estimated (J)
due to the use of a single-point calibration. The project sensitivity goals are not impacted since there
are no project action limits established for this Aroclor. The positive Aroclor-1268 results in the affected
samples are usable as estimated values.

ORO

All PALs were met by the LOos.

Results for ORO in select samples were changed to non-detected values due to blank contamination.
As discussed above in the Blanks section, data usability is not impacted.

GRO

All PALs were met by the LOos.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SoG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set. Carbon disulfide and
dichlorodifluoromethane were qualified as estimated in the select samples due to low initial calibration
verification recoveries. Samples CRF-SS-SB03-0001 and CRF-SO-SB02-0406 were qualified as
estimated due to low surrogate recoveries. Acetone was qualified as estimated in sample CRF-SS
SB06-0001 due to low MS/MSo recoveries. Acetone was qualified as estimated in sample CRF-SS
SB03-0001 due to calibration range exceedance. Although specific method criteria were not met in
these instances, data usability is not impacted and the affected positive and non-detected results are
usable as estimated values.
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The project goals with respect to precision, sensitivity, and laboratory data completeness were met for
the volatiles data set. Data usability is not impacted with regards to precision, sensitivity, and laboratory
data completeness.

PAH - Full Scan

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the PAH - full scan data set. Data usability is not impacted with regards to accuracy,
precision, sensitivity, and laboratory data completeness.

PAH - 81M

The project goals with respect to accuracy were met for the PAH - SIM data set with the following
exceptions. Benzo(a)pyrene was qualified as estimated in select samples due to instrument calibration
variability. Select compounds in select samples were qualified as estimated due to poor internal
standard performance. Benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene were
qualified as estimated in sample CRF-SS-SB06-0001 due to low MS/MSD recoveries; the affected
results may be biased low. Although specific method criteria were not met in these instances, the
affected positive results are usable as estimated values which may have a minor impact on data
usability. In addition, benzo(g,h,i)perylene, fluoranthene, and indeno(1,2,3-cd)pyrene were qualified as
estimated in sample CRF-SS-SB06-0001 due to low MS/MSD recoveries. Acenaphthene,
acenaphthylene, anthracene, benzo(a)anthracene, chrysene, fluoranthene, fluorene, and phenanthrene
were qualified as estimated in select samples due to high LCS recoveries. Although specific method
criteria were not met in these instances, data usability is not impacted and the affected positive results
are usable as estimated values.

The project goals with respect to precision were met for the PAH - SIM data set with the following
exception. Benzo(b)fluoranthene was qualified as estimated in sample CRF-SS-SB06-0001 due to poor
MS/MSD precision. Although specific method criteria were not met in this instance, the affected positive
result is usable as an estimated value which may have a minor impact on data usability. In addition,
acenaphthylene was qualified as estimated in samples CRF-SS-SB07-0001 and CRF-SO-DUP03
112310 due to poor field duplicate precision. Although specific method criteria were not met in this
instance, data usability is not impacted and the affected positive results are usable as estimated values.

The project goals with respect to sensitivity and laboratory data completeness were met for the PAH 
SIM data set. Data usability is not impacted with regards to sensitivity and laboratory data
completeness.

Pesticides

The project goals with respect to accuracy were met for the pesticide data set with the following
exception. Gamma-chlordane was qualified as estimated in sample CRF-SO-DUP03-112310 due to
analytical interferences detected in the dual column analysis. Although specific method criteria were not
met in this instance, the affected positive results are usable as estimated values which may have a
minor impact on data usability. In addition, 4,4'-DDE, dieldrin, methoxychlor, and 4,4'-DDT were
qualified as estimated in select samples due to analytical interferences detected in the dual column
analysis. Although specific method criteria were not met in this instance, data usability is not impacted
and the affected positive results are usable as estimated values.
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The project goals with respect to sensitivity were met for the pesticide data set with the following
exceptions. All PALs were met by the LODs except alpha chlordane, endosulfan I, endosulfan II,
endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, gamma-BHC, gamma chlordane,
heptachlor, and heptachlor epoxide. Data usability may be impacted for these compounds. In addition,
results for endosulfan 1/ and dieldrin in select samples were changed to non-detected values due to
analytical interferences detected in the dual column analysis (RPD >100%). Data usability may be
impacted for the affected results.

The project goals with respect precision and laboratory data completeness were met for the pesticide
data set. Data usability is not impacted with regards to precision and laboratory data completeness.

PCBs

The project goals with respect to sensitivity were met for the PCB data set. The positive Aroclor-1268
results were qualified as estimated due to the use of a single-point calibration. Data usability is not
impacted for these results.

The project goals with respect to accuracy, precision, and laboratory data completeness were met for
the PCB data set. Data usability is not impacted with regards to accuracy, precision, and laboratory
data completeness.

ORO

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the ORO data set. Data usability is not impacted with regards to accuracy, precision,
sensitivity, and laboratory data completeness.

GRO

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the GRO data set. Data usability is not impacted with regards to accuracy, precision,
sensitivity, and laboratory data completeness.

Tables:

Enclosures:

Data Summary Tables
Data Validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =

C01 =

0 =

E =

F =

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

a =

P =

Q =

R =

S =

T =

U =

v =

w =

x =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCSILCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MOL)

Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPLE CRF-SQ-DUP03-112310 CRF-SO-DUP04-113010DL CRF-SO-SB01-Q406 CRF-SO-SB01-0608DL
SDG: 50068-2 LAB 10 1011469-17 1012008-26 1012008-03 1012008-05
FRACTION: OV SAMP DATE 11/23/2010 11/30/2010 11/29/2010 11/29/2010
MEDIA: SOIL OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 91.0 90.0 90.0 78.0
DUP OF CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VOL OLCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 0.00019 U 0.028 U 0.00018 U 0.029 U
1,1,2,2-TETRACHLOROETHANE 0.00023 U 0.055 U 0.00023 U 0.058 U
1,1,2-TRICHLOROETHANE 0.00046 U 0.028 U 0.00046 U 0.029 U
1,1-D1CHLOROETHANE 0.00019 U 0.028 U 0.00018 U 0.029 U
1,1-DICHlOROETHENE 0.00023 U 0.028 U 0.00023 U 0.029 U
1,2,4-TRICHlOROBENZENE 0.00046 U 0.028 U 0.00046 U 0.029 U
1,2-DIBROMO-3-CHLOROPROPANE 0.00046 U 0.055 U 0.00046 U 0.058 U
1,2-DIBROMOETHANE 0.00046 U 0.028 U 0.00046 U 0.029 U
1,2-DICHlOROBENZENE 0.00046 U 0.028 U 0.00046 U 0.029 U
1,2-DICHlOROETHANE 0.00019 U 0.028 U 0.00018 U 0.029 U

1,2-DICHLOROPROPANE 0.00023 U 0.028 U 0.00023 U 0.029 U

1,3-DICHLOROBENZENE 0.00046 U 0.028 U 0.00046 U 0.029 U

1,4-DICHlOROBENZENE 0.00046 U 0.028 U 0.00046 U 0.029 U

2-BUTANONE 0.0072 UJ AP 0.093 UJ AP 0.003 UJ AP 0.064 UJ AP

2-HEXANONE 0.00046 U 0.055 U 0.00046 U 0.058 U

4-METHYl-2-PENTANONE 0.00023 U 0.055 U 0.00023 U 0.058 U

ACETONE 0.088 U A 0.28 U 0.026 U A 0.31 UJ AP

BENZENE 9.3E-05 U 0.028 U 0.00015 J P 0.029 U

BROMODICHLOROMETHANE 0.00019 U 0.028 U 0.00018 U 0.029 U

BROMOFORM 0.00019 U 0.028 U 0.00018 U 0.029 U

BROMOMETHANE 0.00046 U 0.028 U 0.00046 U 0.029 U

CARBON DISULFIDE 0.00046 U 0.028 U 0.00032 J P 0.029 U

CARBON TETRACHLORIDE 0.00023 U 0.028 U 0.00023 U 0.029 U

CHLOROBENZENE 0.00023 U 0.028 U 0.00023 U 0.029 U

CHLORODIBROMOMETHANE 0.00046 U 0.028 U 0.00046 U 0.029 U

CHLOROETHANE 0.00023 U 0.028 U 0.00023 U 0.029 U

CHLOROFORM 9.3E-05 U 0.028 U 9.2E-05 U 0.029 U

CHLOROMETHANE 0.00046 U 0.055 U 0.00046 U 0.058 U

CIS-1,2-DICHLOROETHENE 0.00023 U 0.028 U 0.00023 U 0.029 U

CIS-1,3-DICHLOROPROPENE 0.00019 U 0.028 U 0.00018 U 0.029 U

CYClOHEXANE 9.3E-05 U 0.055 U 9.2E-05 U 0.058 U

DICHlORODIFLUOROMETHANE 0.00046 UJ BCP 0.055 UJ C 0.00051 UJ BCP 0.058 UJ C

ETHYLBENZENE 0.00023 U 0.028 U 0.00023 U 0.029 U

ISOPROPYLBENZENE 0.00023 U 0.028 U 0.00023 U 0.029 U

METHYL ACETATE 0.00093 UJ AP 0.09 UJ AP 0.00047 UJ AP 0.51 U A

1 of 12 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB01-1820 CRF-SO-SB02-0406 CRF-SO-SB02-0810 CRF-SO-SB02-1820
SDG: 50068-2 LAB 10 1012008-07 1012008-11 1012008-13 1012008-15
FRACTION: OV SAMP DATE 11/29/2010 11/29/2010 11/29/2010 11/29/2010
MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 88.0 89.0 89.0 90.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHLOROETHANE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U
1,1,2,2-TETRACHlOROETHANE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U
1,1,2-TRICHlOROETHANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
1,1-DICHlOROETHANE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U
1,1-DICHlOROETHENE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U
1,2,4-TRICHLOROBENZENE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
1,2-DIBROMO-3-CHlOROPROPANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
1,2-DIBROMOETHANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
1,2-DICHlOROBENZENE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

1,2-DICHlOROETHANE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U
1,2-DICHlOROPROPANE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U
1,3-DICHlOROBENZENE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
1,4-DICHlOROBENZENE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
2-BUTANONE 0.003 UJ AP 0.0098 UJ APR 0.0017 UJ AP 0.0014 UJ AP

2-HEXANONE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

4-METHYl-2-PENTANONE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

ACETONE 0.022 U A 0.07 UJ AR 0.012 UJ AP 0.0092 UJ AP

BENZENE 9.4E-05 U 0.00014 J PR 0.0001 U 9.7E-05 U

BROMODICHlOROMETHANE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

BROMOFORM 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

BROMOMETHANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

CARBON DISULFIDE 0.00027 J P 0.0049 J R 0.00038 J P 0.00045 J P

CARBON TETRACHLORIDE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

CHlOROBENZENE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

CHlORODIBROMOMETHANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

CHLOROETHANE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

CHLOROFORM 9.4E-05 U 0.0001 UJ R 0.0001 U 9.7E-05 U

CHLOROMETHANE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

CIS-1,2-DICHlOROETHENE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

CIS-1,3-DICHlOROPROPENE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

CYClOHEXANE 9.4E-05 U 0.0001 UJ R 0.0001 U 9.7E-05 U

DICHLORODIFlUOROMETHANE 0.00047 UJ C 0.00052 UJ CR 0.00051 UJ C 0.00048 UJ C

ETHYlBENZENE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

ISOPROPYlBENZENE 0.00023 U 0.00026 UJ R 0.00026 U 0.00024 U

METHYL ACETATE 0.00094 UJ AP 0.001 UJ APR 0.001 UJ AP 0.00097 UJ AP

2 of 12 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB03-0608 CRF-SO-SB03-1012 CRF-SO-SB03-1618 CRF-SO-SB06-0406
SOG: 50068-2 LAB 10 1011469-11 1011469-13 1011469-15 1012008-20
FRACTION: OV SAMP_DATE 1112312010 1112312010 1112312010 1113012010
MEDIA: SOil QC_TYPE NM NM NM NM

UNITS MGIKG MGIKG MGIKG MGIKG
PCT_SOLIDS 88.0 83.0 91.0 86.0
DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD
1,1,1-TRICHLOROETHANE 0.00017 U 0.00021 U 0.00019 U 0.00019 U
1,1,2,2-TETRACHLOROETHANE 0.00021 U 0.00027 U 0.00024 U 0.00024 U
1,1,2-TRICHLOROETHANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
1,1-DICHlOROETHANE 0.00017 U 0.00021 U 0.00019 U 0.00019 U
1,1-DICHLOROETHENE 0.00021 U 0.00027 U 0.00024 U 0.00024 U
1,2,4-TRICHlOROBENZENE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
1,2-DIBROMO-3-CHlOROPROPANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
1,2-DIBROMOETHANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
1,2-DICHlOROBENZENE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
1,2-DICHlOROETHANE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

1,2-DICHlOROPROPANE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

1,3-DICHlOROBENZENE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

1,4-DICHlOROBENZENE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

2-BUTANONE 0.0049 UJ AP 0.0062 UJ AP 0.00095 U 0.0019 UJ AP

2-HEXANONE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

4-METHYl-2-PENTANONE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

ACETONE 0.051 U A 0.064 U A 0.0099 UJ AP 0.02 U A

BENZENE 0.00027 J P 0.00025 J P 9.5E-05 U 9.5E-05 U

BROMODICHlOROMETHANE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

BROMOFORM 0.00017 U 0.00021 U 0.00019 U 0.00019 U

BROMOMETHANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

CARBON DISULFIDE 0.014 0.0033 0.00026 J P 0.00046 J P

CARBON TETRACHLORIDE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

CHlOROBENZENE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

CHlORODIBROMOMETHANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

CHlOROETHANE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

CHLOROFORM 8.5E-05 U 0.00011 U 9.5E-05 U 9.5E-05 U

CHLOROMETHANE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

CIS-1,2-DICHlOROETHENE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

CIS-1,3-DICHlOROPROPENE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

CYClOHEXANE 8.5E-05 U 0.00038 J P 9.5E-05 U 9.5E-05 U

DICHlORODIFlUOROMETHANE 0.00042 UJ C 0.00053 UJ BCP 0.00047 UJ BCP 0.00047 UJ C

ETHYlBENZENE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

ISOPROPYlBENZENE 0.00021 U 0.00027 U 0.00024 U 0.00024 U

METHYL ACETATE 0.00045 UJ AP 0.0011 U 0.00095 U 0.00095 UJ AP

3 of 12 2121/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB06-1214 CRF-SO-SB06-1416Dl CRF-SO-SB07-0406 CRF-SO-SB07-1012
SDG: 50068-2 LAB ID 1012008-22 1012008-24 1011469-03 1011469-05
FRACTION: OV SAMP DATE 11/30/2010 11/30/2010 11/23/2010 11/23/2010
MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 90.0 90.0 83.0 87.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.00019 U 0.024 U 0.00024 U 0.00023 U
1,1,2,2-TETRACHLOROETHANE 0.00024 U 0.047 U 0.0003 U 0.00029 U
1,1,2-TRICHlOROETHANE 0.00047 U 0.024 U 0.0006 U 0.00057 U
1,1-DICHlOROETHANE 0.00019 U 0.024 U 0.00024 U 0.00023 U
1,1-DICHlOROETHENE 0.00024 U 0.024 U 0.0003 U 0.00029 U
1,2,4-TRICHlOROBENZENE 0.00047 U 0.024 U 0.0006 U 0.00057 U
1,2-DIBROMO-3-CHlOROPROPANE 0.00047 U 0.047 U 0.0006 U 0.00057 U
1,2-DIBROMOETHANE 0.00047 U 0.024 U 0.0006 U 0.00057 U
1,2-DICHlOROBENZENE 0.00047 U 0.024 U 0.0006 U 0.00057 U
1,2-DICHlOROETHANE 0.00019 U 0.024 U 0.00024 U 0.00023 U
1,2-DICHlOROPROPANE 0.00024 U 0.024 U 0.0003 U 0.00029 U
1,3-DICHlOROBENZENE 0.00047 U 0.024 U 0.0006 U 0.00057 U

1,4-DICHLOROBENZENE 0.00047 U 0.024 U 0.0006 U 0.00057 U

2-BUTANONE 0.0014 UJ AP 0.047 U 0.013 U A 0.0044 UJ AP

2-HEXANONE 0.00047 U 0.047 U 0.0006 U 0.00057 U

4-METHYl-2-PENTANONE 0.00024 U 0.047 U 0.0003 U 0.00029 U

ACETONE 0.013 UJ AP 0.24 UJ AP 0.16 U A 0.04 U A

BENZENE 9.4E-05 U 0.024 U 0.00013 J P 0.00032 J P

BROMODICHlOROMETHANE 0.00019 U 0.024 U 0.00024 U 0.00023 U

BROMOFORM 0.00019 U 0.024 U 0.00024 U 0.00023 U

BROMOMETHANE 0.00047 U 0.024 U 0.0006 U 0.00057 U

CARBON DISULFIDE 0.00022 J P 0.024 U 0.00031 J P 0.00042 J P

CARBON TETRACHLORIDE 0.00024 U 0.024 U 0.0003 U 0.00029 U

CHlOROBENZENE 0.00024 U 0.024 U 0.0003 U 0.00029 U

CHlORODlBROMOMETHANE 0.00047 U 0.024 U 0.0006 U 0.00057 U

CHlOROETHANE 0.00024 U 0.024 U 0.0003 U 0.00029 U

CHLOROFORM 9.4E-05 U 0.024 U 0.00012 U 0.00011 U

CHLOROMETHANE 0.00047 U 0.047 U 0.0006 U 0.00057 U

CIS-1,2-DICHlOROETHENE 0.00024 U 0.024 U 0.0003 U 0.00029 U

CIS-1,3-DICHlOROPROPENE 0.00019 U 0.024 U 0.00024 U 0.00023 U

CYCLOHEXANE 9.4E-05 U 0.047 U 0.00012 U 0.0086

DICHlORODIFlUOROMETHANE 0.00047 UJ C 0.047 UJ C 0.0006 UJ C 0.00057 UJ C

ETHYlBENZENE 0.00024 U 0.024 U 0.0003 U 0.00029 U

ISOPROPYlBENZENE 0.00024 U 0.024 U 0.0003 U 0.00049 J P

METHYL ACETATE 0.00094 U 0.056 UJ AP 0.0012 UJ AP 0.0011 UJ AP

4 of 12 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-2022 CRF-SS-SB01-0001Dl CRF-SS-SB02-0001Dl CRF-SS-SB03-0001
SDG: 50068-2 LAB 10 1011469-07 1012008-01 1012008-09 1011469-09
FRACTION: OV SAMP DATE 11/23/2010 11/29/2010 11/29/2010 11/23/2010
MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 88.0 68.0 80.0 81.0
DUP OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD
1,1,1-TRICHLOROETHANE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R
1,1,2,2-TETRACHLOROETHANE 0.00021 U 0.067 U 0.057 U 0.00031 UJ R
1,1,2-TRICHLOROETHANE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R
1,1-DICHlOROETHANE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R
1,1-D1CHLOROETHENE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R
1,2,4-TRICHlOROBENZENE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R
1,2-DIBROMO-3-CHlOROPROPANE 0.00042 U 0.067 U 0.057 U 0.00062 UJ R
1,2-DIBROMOETHANE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R
1,2-DICHlOROBENZENE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R
1,2-DICHlOROETHANE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R
1,2-DICHlOROPROPANE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R
1,3-DICHlOROBENZENE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R

1,4-DICHlOROBENZENE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R

2-BUTANONE 0.0016 UJ AP 0.067 U 0.057 U 0.019 UJ AR

2-HEXANONE 0.00042 U 0.067 U 0.057 U 0.00062 UJ R

4-METHYl-2-PENTANONE 0.00021 U 0.067 U 0.057 U 0.00031 UJ R

ACETONE 0.029 U A 0.33 UJ AP 0.28 U 0.28 UJ AlR

BENZENE 8.3E-05 U 0.033 U 0.028 U 0.00012 UJ R

BROMODICHlOROMETHANE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

BROMOFORM 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

BROMOMETHANE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R

CARBON DISULFIDE 0.00027 J P 0.033 U 0.028 U 0.00038 J PR

CARBON TETRACHLORIDE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

CHlOROBENZENE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

CHlORODIBROMOMETHANE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R

CHlOROETHANE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

CHLOROFORM 8.3E-05 U 0.033 U 0.028 U 0.00012 UJ R

CHLOROMETHANE 0.00042 U 0.067 U 0.057 U 0.00062 UJ R

CIS-1,2-DICHlOROETHENE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

CIS-1,3-DICHlOROPROPENE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

CYClOHEXANE 8.3E-05 U 0.067 U 0.057 U 0.00012 UJ R

DICHlORODIFlUOROMETHANE 0.00042 UJ BCP 0.067 UJ C 0.057 UJ C 0.00062 UJ BCPR

ETHYlBENZENE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

ISOPROPYlBENZENE 0.00021 U 0.033 U 0.028 U 0.00031 UJ R

METHYL ACETATE 0.00083 U 0.24 UJ AP 0.12 UJ AP 0.0018 UJ APR

5 of 12 2/21/2011



PROJ_NO: 02300 NSAMPLE CRF-SS-SB06-0001 CRF-SS-SB07-0001 CRF-TB04-112310 CRF-TB05-112910

SDG: 50068-2 LAB_ID 1012008-18 1011469-01 1011469-19 1012008-17

FRACTION: OV SAMP DATE 11/30/2010 11/23/2010 11/23/2010 11/29/2010

MEDIA: SOIL OC_TYPE NM NM TB TB

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 86.0 89.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

1,1,2-TRICHLOROETHANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,1-DICHLOROETHANE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

1,1-DICHLOROETHENE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

1,2,4-TRICHLOROBENZENE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,2-DIBROMOETHANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,2-DICHLOROBENZENE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,2-DICHLOROETHANE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

1,2-DICHLOROPROPANE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

1.3-DICHLOROBENZENE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

1,4-DICHLOROBENZENE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

2-BUTANONE 0.012 U A 0.0074 UJ AP 0.001 U 0.001 U

2-HEXANONE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

4-METHYL-2-PENTANONE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

ACETONE 0.12 UJ AD 0.097 U A 0.023 U A 0.01 UJ AP

BENZENE 0.0002 J P 9.7E-05 U 0.0001 U 0.0001 U

BROMODICHLOROMETHANE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

BROMOFORM 0.00019 U 0.00019 U 0.0002 U 0.0002 U

BROMOMETHANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

CARBON DISULFIDE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

CARBON TETRACHLORIDE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

CHLOROBENZENE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

CHLORODIBROMOMETHANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

CHLOROETHANE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

CHLOROFORM 9.7E-05 U 9.7E-05 U 0.0001 U 0.0001 U

CHLOROMETHANE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

CIS-1,3-DICHLOROPROPENE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

CYCLOHEXANE 9.7E-05 U 9.7E-05 U 0.0001 U 0.0001 U

DICHLORODIFLUOROMETHANE 0.00048 UJ C 0.00049 UJ BCP 0.00034 J CP 0.00073 J CP

ETHYLBENZENE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

ISOPROPYLBENZENE 0.00024 U 0.00024 U 0.00025 U 0.00025 U

METHYL ACETATE 0.00097 UJ AP 0.00097 UJ AP 0.001 U 0.001 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310 CRF-SO-DUP04-113010Dl CRF-SO-SB01-0406 CRF-SO-SB01-0608Dl

SOG: 50068-2 LAB ID 1011469-17 1012008-26 1012008-03 1012008-05

FRACTION: OV SAMP_DATE 11/23/2010 11/30/2010 11/29/2010 11/29/2010

MEDIA: SOil OC_TYPE FD FO NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 90.0 90.0 78.0

OUP OF CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00019 U 0.028 U 0.00018 U 0.029 U

METHYL TERT-BUTYl ETHER 0.00019 U 0.055 U 0.00018 U 0.058 U
METHYLENE CHLORIDE 0.0023 U 0.055 U 0.0023 U 0.058 U
STYRENE 0.00019 U 0.028 U 0.00018 U 0.029 U

TETRACHlOROETHENE 0.0012 J P 0.028 U 0.00018 U 0.029 U

TOLUENE 0.00046 U 0.028 U 0.00046 U 0.22

TOTAL XYlENES 0.00093 U 0.083 U 0.00092 U 0.087 U

TRANS-1,2-DICHLOROETHENE 0.00019 U 0.028 U 0.00018 U 0.029 U

TRANS-1,3-DICHlOROPROPENE 0.00019 U 0.028 U 0.00018 U 0.029 U

TRICHlOROETHENE 0.00046 U 0.055 U 0.00046 U 0.058 U

TRICHlOROFlUOROMETHANE 9.3E-05 U 0.028 U 9.2E-05 U 0.029 U

VINYL CHLORIDE 0.00046 U 0.028 U 0.00046 U 0.029 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB01-1820 CRF-SO-SB02-0406 CRF-SO-SB02-0810 CRF-SO-SB02-1820

SDG: 50068-2 LAB ID 1012008-07 1012008-11 1012008-13 1012008-15

FRACTION: OV SAMP_DATE 11/29/2010 11/29/2010 11/29/2010 1112912010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 89.0 89.0 90.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

METHYlTERT-BUTYlETHER 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

METHYLENE CHLORIDE 0.0023 U 0.0026 UJ R 0.0026 U 0.0024 U

STYRENE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

TETRACHlOROETHENE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

TOLUENE 0.00047 U 0.0011 J PR 0.00051 U 0.00048 U

TOTAL XYlENES 0.00094 U 0.001 UJ R 0.001 U 0.00097 U

TRANS-1,2-DICHlOROETHENE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

TRANS-1,3-DICHlOROPROPENE 0.00019 U 0.00021 UJ R 0.0002 U 0.00019 U

TRICHlOROETHENE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U

TRICHlOROFlUOROMETHANE 9.4E-05 U 0.0001 UJ R 0.0001 U 9.7E-05 U

VINYL CHLORIDE 0.00047 U 0.00052 UJ R 0.00051 U 0.00048 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB03-0608 CRF-SO-SB03-1012 CRF-SO-SB03-1618 CRF-SO-SB06-0406

SOG: 50068-2 LAB_ID 1011469-11 1011469-13 1011469-15 1012008-20

FRACTION: OV SAMP DATE 11/23/2010 11/23/2010 11/23/2010 11/30/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT_SOLIDS 88.0 83.0 91.0 86.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00041 J P 0.00071 J P 0.00019 U 0.00019 U

METHYlTERT-BUTYlETHER 0.00017 U 0.00021 U 0.00019 U 0.00019 U

METHYLENE CHLORIDE 0.0021 U 0.0027 U 0.0024 U 0.0024 U

STYRENE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

TETRACHlOROETHENE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

TOLUENE 0.00056 J P 0.00063 J P 0.00047 U 0.00047 U

TOTAL XYlENES 0.00085 U 0.0011 U 0.00095 U 0.00095 U

TRANS-1,2-DICHlOROETHENE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

TRANS-1,3-DICHlOROPROPENE 0.00017 U 0.00021 U 0.00019 U 0.00019 U

TRICHlOROETHENE 0.00042 U 0.00053 U 0.00047 U 0.00047 U

TRICHlOROFlUOROMETHANE 8.5E-05 U 0.00011 U 9.5E-05 U 9.5E-05 U

VINYL CHLORIDE 0.00042 U 0.00053 U 0.00047 U 0.00047 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB06-1214 CRF-SO-SB06-1416Dl CRF-SO-SB07-0406 CRF-SO-SB07-1012

SOG: 50068-2 LAB 10 1012008-22 1012008-24 1011469-03 1011469-05

FRACTION: OV SAMP_OATE 11/30/2010 11130/2010 11/23/2010 11/23/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MGIKG MG/KG MG/KG

PCT SOLIDS 90.0 90.0 83.0 87.0

DUP_OF

PARAMETER RESULT Val OlCD RESULT Val QlCD RESULT Val OlCD RESULT Val OlCD

METHYlCYClOHEXANE 0.00019 U 0.024 U 0.00024 U 0.017

METHYL TERT-BUTYl ETHER 0.00019 U 0.047 U 0.00024 U 0.00023 U

METHYLENE CHLORIDE 0.0024 U 0.047 U 0.003 U 0.0029 U

STYRENE 0.00019 U 0.024 U 0.00024 U 0.00023 U

TETRACHlOROETHENE 0.00019 U 0.024 U 0.052 0.0087

TOLUENE 0.00047 U 0.024 U 0.00059 J P 0.00055 J P

TOTAL XYlENES 0.00094 U 0.071 U 0.0012 U 0.0019 J P

TRANS-1,2-DICHlOROETHENE 0.00019 U 0.024 U 0.00024 U 0.00023 U

TRANS-1,3-DICHlOROPROPENE 0.00019 U 0.024 U 0.00024 U 0.00023 U

TRICHlOROETHENE 0.00047 U 0.047 U 0.0006 U 0.00057 U

TRICHlOROFlUOROMETHANE 9.4E-05 U 0.024 U 0.00012 U 0.00011 U

VINYL CHLORIDE 0.00047 U 0.024 U 0.0006 U 0.00057 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-2022 CRF-SS-SB01-0001 Dl CRF-SS-SB02-0001 Dl CRF-SS-SB03-0001

SOG: 50068-2 LAB ID 1011469-07 1012008-01 1012008-09 1011469-09

FRACTION: OV SAMP_DATE 11/23/2010 11/29/2010 11/29/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 68.0 80.0 81.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
METHYlCYClOHEXANE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R
METHYL TERT-BUTYl ETHER 0.00017 U 0.067 U 0.057 U 0.00025 UJ R
METHYLENE CHLORIDE 0.0021 U 0.067 U 0.057 U 0.0031 UJ R
STYRENE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R
TETRACHlOROETHENE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

TOLUENE 0.00042 U 0.033 U 0.028 U 0.00037 J PR

TOTAL XYlENES 0.00083 U 0.1 U 0.085 U 0.0012 UJ R

TRANS-1,2-DICHLOROETHENE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

TRANS-1,3-DICHlOROPROPENE 0.00017 U 0.033 U 0.028 U 0.00025 UJ R

TRICHlOROETHENE 0.00042 U 0.067 U 0.057 U 0.00062 UJ R

TRICHlOROFlUOROMETHANE 8.3E-05 U 0.033 U 0.028 U 0.00012 UJ R

VINYL CHLORIDE 0.00042 U 0.033 U 0.028 U 0.00062 UJ R
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB06-0001 CRF-SS-SB07-0001 CRF-TB04-112310 CRF-TB05-112910

SOG: 50068-2 LAB ID 1012008-18 1011469-01 1011469-19 1012008-17

FRACTION: OV SAMP_DATE 11/30/2010 11/23/2010 11/23/2010 11/29/2010
MEDIA: SOil OC_TYPE NM NM TB TB

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 86.0 89.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
METHYlCYClOHEXANE 0.00019 U 0.00019 U 0.0002 U 0.0002 U
METHYL TERT-BUTYl ETHER 0.00019 U 0.00019 U 0.0002 U 0.0002 U
METHYLENE CHLORIDE 0.0024 U 0.0024 U 0.0025 U 0.0025 U
STYRENE 0.00019 U 0.00019 U 0.0002 U 0.0002 U
TETRACHlOROETHENE 0.00019 U 0.00078 J P 0.0002 U 0.0002 U

TOLUENE 0.00031 J P 0.00049 U 0.0005 U 0.0005 U

TOTAL XYlENES 0.00097 U 0.00097 U 0.001 U 0.001 U

TRANS-1,2-DICHlOROETHENE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

TRANS-1,3-DICHlOROPROPENE 0.00019 U 0.00019 U 0.0002 U 0.0002 U

TRICHlOROETHENE 0.00048 U 0.00049 U 0.0005 U 0.0005 U

TRICHlOROFlUOROMETHANE 9.7E-05 U 9.7E-05 U 0.0001 U 0.0001 U

VINYL CHLORIDE 0.00048 U 0.00049 U 0.0005 U 0.0005 U
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SDG: 50068-2 LAB_ID 1012008-28

FRACTION: OV SAMP DATE 11/30/2010

MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.5 U

1,1,2,2-TETRACHLOROETHANE 0.25 U

1,1,2-TRICHLOROETHANE 0.5 U

1,1-DICHLOROETHANE 0.5 U

1,1-DICHLOROETHENE 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 1 U

1,2-DIBROMOETHANE 0.5 U

1,2-DICHLOROBENZENE 0.5 U

1,2-DICHLOROETHANE 0.5 U

1,2-DICHLOROPROPANE 0.5 U

1,3-DICHLOROBENZENE 0.5 U

1,4-DICHLOROBENZENE 0.5 U

2-BUTANONE 3.9 J P

2-HEXANONE 1 U

4-METHYL-2-PENTANONE 0.5 U

ACETONE 43

BENZENE 0.5 U

BROMODICHLOROMETHANE 0.5 U

BROMOFORM 0.5 U

BROMOMETHANE 0.5 U

CARBON DISULFIDE 0.5 UJ ACP

CARBON TETRACHLORIDE 0.5 U

CHLOROBENZENE 0.5 U

CHLORODIBROMOMETHANE 0.5 U

CHLOROETHANE 0.5 U

CHLOROFORM 0.5 U

CHLOROMETHANE 0.5 U

CIS-1,2-DICHLOROETHENE 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U

CYCLOHEXANE 0.5 U

DICHLORODIFLUOROMETHANE 0.5 U

ETHYLBENZENE 0.5 U

ISOPROPYLBENZENE 0.5 U

METHYL ACETATE 0.5 U
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SDG: 50068-2 LAB_I0 1012008-28

FRACTION: OV SAMP DATE 11/30/2010
MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD

METHYLCYCLOHEXANE 0.5 U

METHYL TERT-BUTYL ETHER 0.5 U

METHYLENE CHLORIDE 0.5 U

STYRENE 0.5 U

TETRACHLOROETHENE 0.5 U

TOLUENE 0.5 U

TOTALXYLENES 1 U

TRANS-1,2-DICHLOROETHENE 0.5 U

TRANS-1,3-DICHLOROPROPENE 0.5 U

TRICHLOROETHENE 0.25 U

TRICHLOROFLUOROMETHANE 0.5 U

VINYL CHLORIDE 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310RE CRF-SO-SB01-0608 CRF-SO-SB03-0608RE CRF-SO-SB03-1012RE

SDG: 50068-2 LAB_ID 1011469-18RE1 1012008-06 1011469-12RE1 1011469-14RE1

FRACTION: OS SAMP DATE 11/23/2010 11/29/2010 1112312010 11/23/2010

MEDIA: SOIL OC TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 90.0 85.0 87.0 88.0

DUP OF CRF-SS-SB07-0001

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

BENZO(A)ANTHRACENE 0.055 1.6

BENZO(A)PYRENE 0.043 0.99

BENZO(B)FlUORANTHENE 0.071 2.4

CHRYSENE 0.037 1.8

FlUORANTHENE 0.16 J P 0.068 4.9 0.26 J P

INDENO(1,2,3-CD)PYRENE 0.027 J P

PHENANTHRENE 0.066 3.7

PYRENE 0.27 J P 0.12 6.2 0.28 J P
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-0406RE CRF-SO-SB07-1 012RE CRF-SS-SB03-0001 RE CRF-SS-SB07-0001 RE

SDG: 50068-2 LAB ID 1011469-04RE1 1011469-06RE1 1011469·10RE1 1011469-02RE1

FRACTION: OS SAMP_DATE 11/23/2010 11/23/2010 11/23/2010 11/23/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 87.0 80.0 90.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FlUORANTHENE

CHRYSENE

FlUORANTHENE 0.087 J P 0.17 J P 0.067 J P 0.12 J P

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PYRENE 0.17 J P 0.27 J P 0.16 J P

20f2 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310 CRF-SO-DUP03-112310RE CRF-SO-DUP04-113010 CRF-SO-SB01-0406

SDG: 50068-2 LAB ID 1011469-18 1011469-18RE1 1012008-27 1012008-04

FRACTION: PAH SAMP DATE 11/23/2010 11/23/2010 11/30/2010 11/29/2010

MEDIA: SOIL QC_TYPE FD FD FD NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 90.0 90.0 92.0 91.0

DUP_OF CRF-SS"SB07-0001 CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

2-METHYlNAPHTHAlENE 0.002 0.0018 U 0.0083

ACENAPHTHENE 0.0067 J E 0.0018 U 0.015

ACENAPHTHYlENE 0.0081 J EG 0.0018 U 0.019

ANTHRACENE 0.017 J E 0.0018 U 0.022

BENZO(A)ANTHRACENE 0.087 J E 0.0018 U

BENZO(A)PYRENE 0.14 J C 0.0018 U

BENZO(B)FlUORANTHENE 0.21 0.0018 U

BENZO(G,H,I)PERYlENE 0.094 0.0018 U

BENZO(K)FlUORANTHENE 0.067 0.0018 U

CHRYSENE 0.11 J E 0.0018 U

DIBENZO(A,H)ANTHRACENE 0.06 0.0018 U 0.0087 J N

FlUORANTHENE 0.0018 U

FLUORENE 0.0067 J E 0.0018 U 0.015

INDENO(1,2,3-CD)PYRENE 0.11 0.0018 U

NAPHTHALENE 0.0034 0.0018 U 0.0067

PHENANTHRENE 0.087 J E 0.0018 U

PYRENE 0.0018 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB01-0406RE CRF-SO-SB01-0608 CRF-SO-SB01-1820 CRF-SO-SB02-Q406

SDG: 50068-2 LAB_ID 1012008-04RE1 1012008-06 1012008-08 1012008-12

FRACTION: PAH SAMP DATE 11/29/2010 11/29/2010 11/29/2010 11/29/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 85.0 89.0 87.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0017 U 0.0017 U 0.0037

ACENAPHTHENE 0.0078 0.0017 U 0.0043

ACENAPHTHYlENE 0.001 J P 0.0017 U 0.013

ANTHRACENE 0.014 0.0017 U 0.0074

BENZO(A)ANTHRACENE 0.11 J P 0.00099 J P

BENZO(A)PYRENE 0.16 0.00066 J P

BENZO(B)FlUORANTHENE 0.21 0.00099 J P

BENZO(G,H,I)PERYlENE 0.11 J P 0.031 0.0017 U 0.032 J N

BENZO(K)FlUORANTHENE 0.08 J P 0.031 0.0017 U 0.021 J N

CHRYSENE 0.16 0.00066 J P

DIBENZO(A,H)ANTHRACENE 0.0065 0.0017 U 0.006 J N

FlUORANTHENE 0.24 0.0026

FLUORENE 0.0071 0.0017 U 0.0047

INDENO(1,2,3-CD)PYRENE 0.08 J P 0.0017 U 0.033 J N

NAPHTHALENE 0.00068 J P 0.0017 U 0.003

PHENANTHRENE 0.16 0.00099 J P

PYRENE 0.29 0.003
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB02-0406RE CRF-SO-SB02-0810 CRF-SO-SB02-1820 CRF-SO-SB03-0608RE

SOG: 50068-2 LAB_I0 1012008-12RE1 1012008-14 1012008-16 1011469-12RE1

FRACTION: PAH SAMP_DATE 11/29/2010 11/29/2010 11/29/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 87.0 90.0 92.0 87.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0016 U 0.0017 U 0.052 J P

ACENAPHTHENE 0.0016 U 0.0017 U 0.38 J E

ACENAPHTHYlENE 0.0016 U 0.0017 U 0.091 J E

ANTHRACENE 0.0016 U 0.0017 U 0.86 J E

BENZO(A)ANTHRACENE 0.053 J P 0.0016 U 0.0017 U

BENZO(A)PYRENE 0.08 0.0016 U 0.0017 U

BENZO(B)FlUORANTHENE 0.094 0.0016 U 0.0017 U

BENZO(G,H,I)PERYlENE 0.0016 U 0.0017 U 0.82

BENZO(K)FlUORANTHENE 0.0016 U 0.0017 U 0.92

CHRYSENE 0.08 0.0016 U 0.0017 U

DIBENZO(A,H)ANTHRACENE 0.0016 U 0.0017 U 0.34

FlUORANTHENE 0.13 0.0016 U 0.0017 U

FLUORENE 0.0016 U 0.0017 U 0.49 J E

INDENO(1,2,3-CD)PYRENE 0.0016 U 0.0017 U 0.99

NAPHTHALENE 0.0016 U 0.0017 U 0.12

PHENANTHRENE 0.053 J P 0.0016 U 0.0017 U

PYRENE 0.19 0.00098 J P 0.0017 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB03-1012 CRF-SO-SB03-1012RE CRF-SO-SB03-1618 CRF-SO-SB06-0406

SDG: 50068-2 LAB_ID 1011469-14 1011469-14RE1 1011469-16 1012008-21

FRACTION: PAH SAMP DATE 11/23/2010 11/23/2010 11/23/2010 11/30/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 88.0 88.0 91.0 89.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO

2-METHYlNAPHTHAlENE 0.0044 0.0016 U 0.0017 U

ACENAPHTHENE 0.024 J E 0.0016 U 0.0017 U
ACENAPHTHYlENE 0.0064 J E 0.0016 U 0.0017 U
ANTHRACENE 0.047 J E 0.0016 U 0.00033 J P
BENZO(A)ANTHRACENE 0.088 J E 0.0016 U 0.005

BENZO(A)PYRENE 0.12 J C 0.0016 U 0.004

BENZO(B)FlUORANTHENE 0.19 0.0016 U 0.0053

BENZO(G,H,I)PERYlENE 0.067 0.0016 U 0.002

BENZO(K)FlUORANTHENE 0.061 0.0016 U 0.001 J P

CHRYSENE 0.1 J E 0.0016 U 0.003

OIBENZO(A,H)ANTHRACENE 0.047 0.0016 U 0.0017 U

FlUORANTHENE 0.00098 J EP 0.008

FLUORENE 0.027 J E 0.0016 U 0.0017 U

INOENO(1,2,3-CO)PYRENE 0.081 0.0016 U 0.0027

NAPHTHALENE 0.0094 0.0016 U 0.0017 U

PHENANTHRENE 0.17 J E 0.00065 J EP 0.0033

PYRENE 0.00065 J P 0.0083
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB06-1214 CRF-SO-SB06-1416 CRF-SO-SB07-0406 CRF-SO-SB07-0406RE

SOG: 50068-2 LAB 10 1012008-23 1012008-25 1011469-04 1011469-04RE1

FRACTION: PAH SAMP DATE 11/30/2010 11130/2010 11/23/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 91.0 93.0 88.0 88.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0017 U 0.0016 U 0.0017

ACENAPHTHENE 0.0017 U 0.0016 U 0.0081 J E

ACENAPHTHYlENE 0.0017 U 0.0016 U 0.015 J E

ANTHRACENE 0.0017 U 0.0016 U 0.016 J E

BENZO(A)ANTHRACENE 0.0017 U 0.0013 J P 0.047 J E

BENZO(A)PYRENE 0.00067 J P 0.0023 0.06 J C

BENZO(B)FlUORANTHENE 0.0017 U 0.002 0.081

BENZO(G,H,I)PERYlENE 0.0017 U 0.0016 0.067

BENZO(K)FLUORANTHENE 0.00034 J P 0.002 0.027 J P

CHRYSENE 0.0017 U 0.00098 J P 0.06 J E

DIBENZO(A,H)ANTHRACENE 0.0017 U 0.002 0.054

FlUORANTHENE 0.0017 U 0.0016 U

FLUORENE 0.0017 U 0.0016 U 0.011 J E

INDENO(1,2,3-CD)PYRENE 0.0017 U 0.002 0.067

NAPHTHALENE 0.0017 U 0.0016 U 0.002

PHENANTHRENE 0.0017 U 0.0016 U 0.067 J E

PYRENE 0.0017 U 0.0016 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-1012 CRF-SO-SB07-1 012RE CRF-SO-SB07-2022 CRF-SS-SB01-0001

SDG: 50068-2 LAB_ID 1011469-06 1011469-06RE1 1011469-08 1012008-02

FRACTION: PAH SAMP DATE 11/23/2010 1112312010 11/23/2010 11/29/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MGIKG

PCT_SOLIDS 87.0 87.0 90.0 88.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO

2-METHYlNAPHTHAlENE 0.003 0.0016 U

ACENAPHTHENE 0.013 J E 0.0016 U

ACENAPHTHYlENE 0.008 J E 0.0016 U 0.0064

ANTHRACENE 0.032 J E 0.0016 U

BENZO(A)ANTHRACENE 0.08 J E 0.0016 U

BENZO(A)PYRENE 0.099 J C 0.0016 U

BENZO(B)FlUORANTHENE 0.14 0.0016 U

BENZO(G,H,I)PERYlENE 0.066 0.0016 U

BENZO(K)FlUORANTHENE 0.046 0.0016 U 0.023

CHRYSENE 0.093 J E 0.0016 U

OIBENZO(A,H)ANTHRACENE 0.053 0.0016 U 0.0071

FlUORANTHENE 0.0016 U

FLUORENE 0.012 J E 0.0016 U

INOENO(1,2,3-CO)PYRENE 0.086 0.0016 U 0.03

NAPHTHALENE 0.0036 0.0016 U 0.0091

PHENANTHRENE 0.11 J E 0.0016 U

PYRENE 0.00032 J P
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB01-0001 RE CRF-SS-SB02-0001 CRF-SS-SB02-0001 RE CRF-SS-SB03-o001

SOG: 50068-2 LAB 10 1012008-02RE1 1012008-10 1012008-10RE1 1011469-10

FRACTION: PAH SAMP_DATE 11/29/2010 11/29/2010 11/29/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 88.0 88.0 88.0 80.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
2-METHYlNAPHTHAlENE 0.04 J P 0.00096 J P 0.00067 J P

ACENAPHTHENE 0.067 J P 0.00096 J P 0.0013 J EP
ACENAPHTHYlENE 0.0016 0.004 J E
ANTHRACENE 0.094 0.0026 J N 0.0044 J E

BENZO(A)ANTHRACENE 0.22 0.018 J N

BENZO(A)PYRENE 0.19 0.019 J N

BENZO(B)FlUORANTHENE 0.19 0.038

BENZO(G,H,I)PERYlENE 0.12 0.014 J N

BENZO(K)FLUORANTHENE 0.01 J N

CHRYSENE 0.2 0.021 J N

DIBENZO(A,H)ANTHRACENE 0.0054 J N

FlUORANTHENE 0.31 0.045

FLUORENE 0.067 J P 0.0013 J P 0.0024 J E

INDENO(1,2,3-CD)PYRENE 0.017 J N

NAPHTHALENE 0.00096 J P 0.001 J P

PHENANTHRENE 0.66 0.022 J N 0.033 J E

PYRENE 0.77 0.051
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB03-0001 RE CRF-SS-SB06-0001 CRF-SS-SB06-0001 RE CRF-SS-SB07-0001

SDG: 50068-2 LAB ID 1011469-10RE1 1012008-19 1012008-19RE1 1011469-02

FRACTION: PAH SAMP_DATE 11/23/2010 11/30/2010 11/30/2010 11/23/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 80.0 85.0 85.0 90.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

2-METHYlNAPHTHAlENE 0.0034 0.00099 J P

ACENAPHTHENE 0.014 0.0046 J E

ACENAPHTHYlENE 0.0037 0.0036 J EG

ANTHRACENE 0.023 0.011 J E

BENZO(A)ANTHRACENE 0.027 J EP 0.1

BENZO(A)PYRENE 0.047 J C 0.097 J 0

BENZO(B)FlUORANTHENE 0.067 0.12 J 0

BENZO(G,H,I)PERYlENE 0.04 0.064 J 0

BENZO(K)FlUORANTHENE 0.02 J P 0.06

CHRYSENE 0.04 J E 0.11

OIBENZO(A,H)ANTHRACENE 0.034 0.017 J 0

FlUORANTHENE 0.18 J 0

FLUORENE 0.014 0.004 J E

INOENO(1,2,3-CO)PYRENE 0.047 0.064 J 0

NAPHTHALENE 0.0034 0.0013 J P

PHENANTHRENE 0.1

PYRENE 0.034 U 0.2
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PROJ_NO: 02300 NSAMPLE CRF-SS-SB07-0001 RE

SOG: 50068·2 LAB_ID 1011469-02RE1

FRACTION: PAH SAMP DATE 11/23/2010

MEDIA: SOIL OC_TYPE NM

UNITS MG/KG

PCT_SOLIDS 90.0

DUP OF

PARAMETER RESULT VOL OLCD

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE 0.066 J E

BENZO(A)PYRENE 0.11 J C

BENZO(B)FLUORANTHENE 0.16

BENZO(G,H,I)PERYLENE 0.066

BENZO(K)FLUORANTHENE 0.053

CHRYSENE 0.079 J E

DIBENZO(A,H)ANTHRACENE 0.046

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE 0.073

NAPHTHALENE

PHENANTHRENE 0.053 J E

PYRENE
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SOG: 50068-2 LAB_IO 1012008-28

FRACTION: PAH SAMP_DATE 11/30/2010

MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT_SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD

2-METHYLNAPHTHALENE 0.05 U

ACENAPHTHENE 0.05 U

ACENAPHTHYLENE 0.05 U

ANTHRACENE 0.05 U

BENZO(A)ANTHRACENE 0.05 U

BENZO(A)PYRENE 0.05 U

BENZO(B)FLUORANTHENE 0.05 U

BENZO(G,H,I)PERYLENE 0.05 U

BENZO(K)FLUORANTHENE 0.05 U

CHRYSENE 0.05 U

DIBENZO(A,H)ANTHRACENE 0.05 U

FLUORANTHENE 0.05 U

FLUORENE 0.05 U

INDENO(1,2,3-CD)PYRENE 0.05 U

NAPHTHALENE 0.05 U

PHENANTHRENE 0.05 U

PYRENE 0.05 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310 CRF-SO-DUP04-113010 CRF-SO-SB01-0406 CRF-SO-SB01-0608

SOG: 50068-2 LAB_ID 1011469-18 1012008-27 1012008-04 1012008-06

FRACTION: PEST SAMP DATE 11/23/2010 1113012010 11/29/2010 11/29/2010

MEDIA: SOIL OC_TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 90.0 92.0 91.0 85.0

DUP_OF CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.00013 U 0.00013 U 0.00013 U

4,4'-DDE 0.007 J P 0.00013 U 0.0037 J P

4,4'-DDT 0.015 J P 0.00013 U 0.018 0.016 J P

ALDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.005 J P

BETA-SHC 0.0013 U 0.0013 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00013 U 0.0015 J PU 0.02 UJ U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENORIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00036 J PU 0.00013 U 0.00056 J P 0.0043 J P

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.00029 U 0.0003 U 0.0003 U 0.0003 U

TOXAPHENE 0.033 U 0.033 U 0.033 U 0.034 U
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PROJ_NO: 02300 NSAMPlE CRF·SO·SB01·0608RE1 CRF-SO-SB01-1820 CRF-SO-SB02-0406 CRF-SO-SB02.()406RE

SOG: 50068-2 LAB 10 1012008-06RE1 1012008-08 1012008-12 1012008-12RE1

FRACTION: PEST SAMP_OATE 11/29/2010 1112912010 11/29/2010 11/29/2010

MEDIA: SOIL OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIOS 85.0 89.0 87.0 87.0

OUP OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

4,4'-00D 0.28 0.00013 U 0.11

4,4'-DDE 0.056 J P 0.0003 J P 0.083

4,4'-DDT 0.00072 J P 0.0095 J PU

ALDRIN 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U

BETA-BHC 0.0013 U 0.0013 U

DElTA-BHC 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00013 U

ENDOSUlFAN " 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U

TOXAPHENE 0.033 U 0.033 U

20f6 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SO-SB02-0810 CRF-SO-SB02-1820 CRF-SO-SB03-0608 CRF-SO-SB03-1012

SOG: 50068·2 LAB ID 1012008-14 1012008-16 1011469-12 1011469-14

FRACTION: PEST SAMP DATE 11/29/2010 11/29/2010 11/23/2010 11/23/2010

MEOlA: SOIL OC TYPE NM NM NM NM

UNITS MGIKG MG/KG MG/KG MG/KG

PCT_SOLIDS 90.0 92.0 87.0 88.0

DUP OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO

4,4'-DDD 0.00013 U 0.00014 U 0.00013 U 0.00013 U

4,4'-DDE 0.00032 J P 0.00014 U 0.0037 J P 0.00033 J P

4,4'-DDT 0.0021 UJ PU 0.00014 U 0.0098 J P 0.0018 J P

ALDRIN 0.00013 U 0.00014 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

BETA-BHC 0.0013 U 0:0013 U 0.0013 U 0.0013 U

DElTA-BHC 0.00013 U 0.00014 U 0.00013 U 0.00013 U

DIELDRIN 6.4E-05 J PU 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00014 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00014 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIOE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0025 J PU 0.0003 U 0.0003 U 0.0003 U

TOXAPHENE 0.032 U 0.034 U 0.033 U 0.033 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SS03-1618 CRF-SO-SS06-0406 CRF-SO-SB06-1214 CRF-SO-SB06-1416

SDG: 50068-2 LAB ID 1011469-16 1012008-21 1012008-23 1012008-25

FRACTION: PEST SAMP_DATE 11/23/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 91.0 89.0 91.0 93.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
4,4'-DDD 0.00013 U 0.00013 U 0.00013 U 0.00013 U

4,4'-DDE 0.00013 U 9.8E-05 J P 0.00013 U 0.00013 U
4,4'-DDT 0.00013 U 0.0016 UJ PU 0.00013 U 0.00013 U

ALDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

AlPHA-SHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

BETA-SHC 0.0013 U 0.0013 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U 0.00029 U 0.0003 U

TOXAPHENE 0.033 U 0.033 U 0.033 U 0.033 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-0406 CRF-SO-SB07-1012 CRF-SO-SB07-2022 CRF-SS-SB01-0001

SOG: 50068-2 LAB_IO 1011469-04 1011469-06 1011469-08 1012008-02

FRACTION: PEST SAMP DATE 11/23/2010 11/23/2010 11/23/2010 11/29/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 88.0 87.0 90.0 88.0

DUP_OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.00013 U 0.00013 U 0.00013 U 0.00014 U

4,4'-DDE 0.0024 J P 0.0052 J P 0.00013 J PU 0.001 J P
4,4'-DDT 0.0099 J P 0.011 J P 0.0004 UJ PU 0.0026 J P
ALDRIN 0.00013 U 0.00013 U 0.00013 U 0.00014 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00014 U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U 0.0014 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00014 U

DIELDRIN 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00013 U 0.0017 UJ PU

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENORIN 0.00013 U 0.00013 U 0.00013 U 0.00014 U

ENORIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00014 U

GAMMA-CHLORDANE 0.0005 J P 0.00013 U 0.00013 U 0.00014 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00014 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U 0.0003 U 0.0065 UJ PU

TOXAPHENE 0.034 U 0.033 U 0.033 U 0.034 U
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB02-0001 CRF-SS-SB03-0001 CRF-SS-SB06-0001 CRF-SS-SB07-0001

SDG: 50068-2 LAB 10 1012008-10 1011469-10 1012008-19 1011469-02

FRACTION: PEST SAMP DATE 11/29/2010 1112312010 11/30/2010 11/23/2010

MEDIA: SOil QC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 88.0 80.0 85.0 90.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

4,4'-DDD 0.00013 U 0.00013 U 0.00013 U 0.00013 U

4,4'-DDE 0.00067 J P 0.0013 J P 0.00013 J PU 0.0044 J P

4,4'-DDT 0.001 J P 0.001 J P 0.0018 J PU 0.0098 J P

ALDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U 0.0013 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U 0.00013 U

DIELDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN I 0.0001 J P 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.0003 UJ PU 0.00013 U 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0012 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0012 U 0.0013 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 6.7E-05 J P 0.00013 U 0.00012 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.0003 U 0.00029 U 0.0003 U

TOXAPHENE 0.034 U 0.033 U 0.032 U 0.033 U
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PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SDG: 50068-2 LAB ID 1012008-28

FRACTION: PEST SAMP DATE 11/30/2010

MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

4,4'-DDD 0.0016 U

4,4'-DDE 0.0016 U

4,4'-DDT 0.0016 U

ALDRIN 0.0016 U

ALPHA-BHC 0.0016 U

ALPHA-CHLORDANE 0.0016 U

BETA-BHC 0.008 U

DELTA-BHC 0.008 U

DIELDRIN 0.0008 U

ENDOSULFAN I 0.0008 U

ENDOSULFAN II 0.008 U

ENDOSULFAN SULFATE 0.008 U

ENDRIN 0.008 U

ENDRIN ALDEHYDE 0.008 U

ENDRIN KETONE 0.016 U

GAMMA-BHC (LINDANE) 0.008 U

GAMMA-CHLORDANE 0.008 U

HEPTACHLOR 0.008 U

HEPTACHLOR EPOXIDE 0.0016 U

METHOXYCHLOR 0.008 U

TOXAPHENE 0.0002 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP03-112310 CRF-SO-DUP04-113010 CRF-SO-SB01-0406 CRF-SO-SB01-0608

SDG: 50068·2 LAB_ID 1011469-18 1012008-27 1012008-04 1012008-06

FRACTION: PCB SAMP DATE 11/23/2010 11/30/2010 11/29/2010 11/29/2010

MEDIA: SOIL OC_TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 90.0 92.0 91.0 85.0
DUP OF CRF-SS-SB07-0001 CRF-SO-SB06-1416

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U
AROCLOR-1248 0.0066 U 0.0067 U 0.0067 U 0.0068 U
AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0059 J P 0.0067 U 0.0071 J P 0.0068 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB01-1820 CRF-SO-SB02-0406 CRF-SO-SB02-0406RE1 CRF-SO-SB02-0810

SOG: 50068-2 LAB 10 1012008-08 1012008-12 1012008-12RE1 1012008-14

FRACTION: PCB SAMP DATE 11/29/2010 11/29/2010 11/29/2010 11/29/2010

MEDIA: SOIL OC TYPE NM NM NM NM
UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 89.0 87.0 87.0 90.0
DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
AROClOR-1016 0.013 U 0.013 U 0.013 U
AROClOR-1221 0.013 U 0.013 U 0.013 U
AROClOR-1232 0.013 U 0.013 U 0.013 U
AROClOR-1242 0.013 U 0.013 U 0.013 U
AROClOR-1248 0.0066 U 0.0067 U 0.0064 U

AROClOR-1254 0.013 U 0.017 J P 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0066 U 0.0067 U 0.0064 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB02-1820 CRF-SO-SB03-0608 CRF-SO-SB03-1012 CRF-SO-SB03-1618

SDG: 50068-2 LAB_ID 1012008-16 1011469-12 1011469-14 1011469-16

FRACTION: PCB SAMP DATE 11/29/2010 11/23/2010 11/23/2010 11/23/2010

MEDIA: SOil OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 92.0 87.0 88.0 91.0

DUP_OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCO RESULT Val OlCD
AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1248 0.0068 U 0.0067 U 0.0066 U 0.0066 U

AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.0096 J P 0.013 U 0.013 U

AROClOR-1268 0.0068 U 0.0067 U 0.0066 U 0.0066 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB06-0406 CRF-SO-SB06-1214 CRF-SO-SB06-1416 CRF-SO-SB07-0406

SDG: 50068-2 LAB 10 1012008-21 1012008-23 1012008-25 1011469-04

FRACTION: PCB SAMP_DATE 11/30/2010 11130/2010 11/30/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM NM
UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 89.0 91.0 93.0 88.0
DUP_OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO
AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U
AROClOR-1248 0.0066 U 0.0066 U 0.0067 U 0.0068 U
AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0066 U 0.0066 U 0.0067 U 0.0068 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB07-1012 CRF-SO-SB07-2022 CRF-SS-SB01-0001 CRF-SS-SB02-0001

SDG: 50068-2 LAB_ID 1011469-06 1011469-08 1012008-02 1012008-10

FRACTION: PCB SAMP DATE 11/23/2010 1112312010 11/29/2010 11/29/2010

MEDIA: SOIL OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOUDS 87.0 90.0 88.0 88.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO
AROClOR-1016 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0066 U 0.0067 U 0.0068 U 0.0068 U

AROClOR-1254 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0066 U 0.0067 U 0.0068 U 0.0068 U

50f6 2/21/2011



PROJ_NO: 02300 NSAMPlE CRF-SS-SB03-0001 CRF-SS-SB06-0001 CRF-SS-SB07-0001

SOG: 50068-2 LAB ID 1011469-10 1012008-19 1011469-02

FRACTION: PCB SAMP_DATE 11/23/2010 11/30/2010 11/23/2010

MEDIA: SOIL OC_TYPE NM NM NM

UNITS MG/KG MG/KG MG/KG

PCT SOLIDS 80.0 85.0 90.0

OUP OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

AROClOR-1016 0.013 U 0.012 U 0.013 U

AROClOR-1221 0.013 U 0.012 U 0.013 U

AROClOR-1232 0.013 U 0.012 U 0.013 U

AROClOR-1242 0.013 U 0.012 U 0.013 U

AROClOR-1248 0.0067 U 0.0064 U 0.0066 U

AROClOR-1254 0.013 U 0.012 U 0.013 U

AROClOR-1260 0.013 U 0.012 U 0.013 U

AROCLOR-1268 0.0067 U 0.0064 U 0.0066 U

60f6 2/21/2011



PROJ_NO: 02300 NSAMPLE CRF-SO-RB02-113010

SDG: 50068-2 LAB_ID 1012008-28

FRACTION: PCB SAMP DATE 11/30/2010
MEDIA: WATER OC_TYPE RB

UNITS UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD

AROCLOR-1016 0.08 U

AROCLOR-1221 0.08 U
AROCLOR-1232 0.04 U
AROCLOR-1242 0.08 U
AROCLOR-1248 0.08 U
AROCLOR-1254 0.08 U

AROCLOR-1260 0.08 U

AROCLOR-1268 0.08 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-DUP04-113010 CRF-SO-SB06-0406

SDG: 50068-2 LAB ID 1012008-26 1012008-20

FRACTION: PET SAMP DATE 11/30/2010 11/30/2010

MEDIA: SOil OC TYPE FD NM

UNITS MG/KG MG/KG

PCT_SOLIDS 90.0 92.0 86.0 89.0

DUP OF CRF-SO-SB06-1416 CRF-SO-SB06-1416

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

DIESEL RANGE ORGANICS 5 UJ AP 5.1 UJ AP

GASOLINE RANGE ORGANICS 4.4 U 4.6 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-SB06-1214 CRF-SO-SB06-1416

SDG: 50068-2 LAB 10 1012008-22 1012008-24

FRACTION: PET SAMP DATE 11/30/2010 11/30/2010

MEDIA: SOIL OC_TYPE NM NM

UNITS MG/KG MG/KG

PCT SOLIDS 90.0 91.0 90.0 93.0

DUP OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD

DIESEL RANGE ORGANICS 5.1 UJ AP 5 UJ AP
GASOLINE RANGE ORGANICS 4.5 U 4.5 U
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PROJ_NO: 02300 NSAMPlE CRF-SS-SB06-0001 CRF-TB05-112910

SOG: 50068-2 LAB_I0 1012008-18 1012008-17

FRACTION: PET SAMP DATE 11/30/2010 11/29/2010

MEDIA: SOIL OC_TYPE NM TB

UNITS MG/KG MG/KG

PCT SOLIDS 85.0 86.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

DIESEL RANGE ORGANICS 17

GASOLINE RANGE ORGANICS 4.1 U 4 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-RB02-113010

SDG: 50068-2 LAB 10 1012008-28

FRACTION: PET SAMP DATE 11/30/2010
MEDIA: WATER QC_TYPE RB

UNITS UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VQl QlCD

DIESEL RANGE ORGANICS 650

GASOLINE RANGE ORGANICS 62 J P

1 of 1 2/21/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4188W

c: File G02300-4.1 0 (w/enc.-original)Date:

To:

From:

Subject:

February 22, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy) -dI (r )
Tier II Organic Data va~jation, SDG 50068-3
TriMatrix Laboratories, Inc.
CTO WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

VOC/PAH/Pesticides/PCB:
8/Sediments/ CRF-SD-DUP01-120110

CRF-SD-SD02-0006
CRF-SD-SD04-0006
CRF-SD-SD06-0006

CRF-SD-SD01-0006
CRF-SD-SD03-0612
CRF-SD-SD05-0006
CRF-SD-SD07-0006

(Field Duplicate Pair: CRF-SD-SD02-0006/CRF-SD-DUP01-12011 0)

1/Rinsate Blank! CRF-SD-RB01-120110

7/Surface Waters/CRF-SW-DUP01-113010
CRF-SW-SW02-1110
CRF-SW-SW05-1110
CRF-SW-SW07-1210

CRF-SW-SW01-1110
CRF-SW-SW04-1110
CRF-SW-SW06-1210

(Field Duplicate Pair: CRF-SW-SW02-111 0/CRF-SW-DUP01-11301 0)

VOC:
2/Trip Blanks/ CRF-TB06-120110 CRF-TB07-113010

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compounds
(vac) , polycyclic aromatic hydrocarbons (PAH), pesticides, and polychlorinated biphenyls (PCB)
analytical data for the samples in this SDG. The samples were collected at the Study Area Screening
Evaluation, Site 04, Coddington Cove Rubble Fill Area at NAVSTA Newport, Newport, RI from
November 30 - December 1, 2010. Sample collection and analysis were performed according to the
Sampling and Analysis Plan for the Study Area Screening Evaluation, Site 04, Coddington Cove Rubble
Fill Area, NAVSTA Newport, Newport, RI; dated October 2010.

The VOC analysis was performed according to USEPA SW-846 Method 8260B. The PAH analysis was
performed according to USEPA SW-846 Method 8270C in the full scan mode and in the selective ion
monitoring (SIM) mode. The pesticides analysis was performed according to USEPA SW-846 Method
8081A. The PCB analysis was performed according to USEPA SW-846 Method 8082.

The project specific criteria listed in the site SAP were applied for validation of the data, including
project action limits (PALs) provided in SAP Worksheet #15. The data user should consider the most
recent revisions to the applicable regulatory limits. The vac and PAH data validation was performed in
accordance with the Region I EPA-NE Data Validation Functional Guidelines for Evaluating
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Environmental Analyses, December 1996. The pesticides and PCB validation was performed in
accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part III, February 2004.

The sample results, validation qualifiers (VQl), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed. The qualifier code "Q" represents results for which a conclusive Aroclor
identification was not possible due to matrix interference and/or weathering of the sample. The identity
of the reported Aroclor is tentative.

The data were evaluated based on the following parameters:

...

...

...

...

...

...

• laboratory Data Completeness
• Preservation and Technical Holding Times
• GC/MS Instrument Performance Check (Tuning)
• Pesticide Degradation
• Initial and Continuing Calibrations
• Blanks
• Surrogate Compounds
• Internal Standards
• Matrix Spike/Matrix Spike Duplicate
• laboratory Control Sample/laboratory Control Sample Duplicate
• Field Duplicates
• Compound Identification/Quantitation
• Percent Solids
• Limits of Detection

... All criteria were met for this parameter.

Laboratory Data Completeness

The sample IDs on the chain-of-custody form "CRF-SW-DUP01-120110" and "CRF-SW-DUP01
120110-F" corresponded to containers labeled "CRF-SW-DUP01-113010" and "CRF-SW-DUP01
113010-F", respectively. On December 6, 2010, Tetra Tech Field Operations Leader, M. Horton,
instructed the laboratory to log-in the samples with the IDs provided on the container labels (-113010
suffix).

PCBs

Although Aroclor-1268 was not requested for reporting, several samples for this project had detections
of this Aroclor. On December 6, 2010, Tetra Tech Project Chemist, L. Guzman, requested that the
laboratory report the Aroclor-1268 results.

PAH - Full Scan

On February 9 and 10, 2011 the laboratory resubmitted all full scan Form Is to estimate "J" the results
below the lOO and estimated "E" the results above the calibration range since these flags were missing
from the original data package.
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PAH-SIM

On February 11, 2011 the laboratory submitted the initial calibration and second source verification
(IA13001) analyzed on 1/11/11 since they were not provided in the original data package.

Pesticides

On February 15, 2011 the laboratory submitted the initial calibration summary forms, second source
verification, and all associated raw data for the analysis on 12/30/10 since they were not provided in the
original data package. The laboratory also provided the batch sequence summary, initial calibration
summary forms, and all associated raw data for the analysis on 1/12/11 since it was not provided in the
original data package or had incorrect information in the original data package. The laboratory
mistakenly used the wrong calibration ID for the 1/12/11 calibration in the original data package. The ID
is assigned by the L1MS system and the analyst selected an incorrect 1/12/11 calibration. The L1MS
system is not used for calculating sample results (the instrument software is used) and, therefore, the
sample results are not impacted. On February 15, 2011 the laboratory resubmitted select Form Is to
show the correct calibration ID. The laboratory also resubmitted the data package table of contents to
include an addendum section of the data package.

Pesticides and PCBs

On February 14, 2011 the laboratory clarified that the dual column confirmation check summary forms
report one additional significant figure for each sample result. The higher result is selected after
rounding to the correct significant figures. In select cases, it appears that the lower result was reported,
however, both results round to be the same result. No further action was taken.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
recovery criteria of 75-125%:

Compound %R
Action

Affected Samples
(+) NDs

Dichlorodifluoromethane 72, 73 J UJ All sediment samples and CRF-TB06-120110

Although initial calibration verification recovery for dichlorodifluoromethane was below the QC limit, the
project accuracy goals are not impacted since no project action limit (PAL) is established for
dichlorodifluoromethane for the sediment samples. The positive and non-detected dichlorodifluoromethane
results in the affected samples are usable as estimated values which may be biased low.

Blanks

Volatiles

The following table summarizes the level of blank contamination detected in the method and trip blanks
associated with the samples.
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Type of
Maximum Action

Compound Conc. Level Affected Samples
Blank (mg/Kg) (mg/Kg)

Method 0.0035 0.035
CRF-TB06-120110, CRF-SD-DUP01-120110,

CRF-SD-SD07-0006
Acetone CRF-SD-SD01-0006HIGH,

Method 0.11 1.1 CRF-SD-SD03-0006HIGH
CRF-SD-DUP01-120110,

Method 0.00064 0.0032
CRF-SD-SD02-0006, CRF-SD-SD05-0006,

Methyl acetate CRF-SD-SD06-0006, CRF-SD-SD07-0006,
CRF-TB06-120110

Method 0.22 1.1 CRF-SD-SD01-0006HIGH

Method 0.072 0.72 CRF-SD-SD01-0006HIGH

2-Butanone
CRF-SD-DUP01-120110,

CRF-SD-SD02-0006, CRF-SD-SD04-0006,
Trip 0.0012 0.012 CRF-SD-SD05-0006, CRF-SD-SD06-0006,

CRF-SD-SD07-0006

Blank actions were applied to the affected sediment samples due to acetone, methyl acetate, and 2
butanone method and trip blank contamination. The 5x rule applies for methyl acetate, while the 10x
rule applies for acetone and 2-butanone. The positive results below the blank action levels and below
the limit of detections (LOD) for acetone, methyl acetate, and 2-butanone in the affected samples were
changed to a non-detected values (U) at the sample-specific LODs. Positive results below the blank
action levels and above the LODs were changed to non-detected values (U) at the sample results.

Acetone contamination was found in the method blank; therefore, the project sensitivity goals may be
impacted. The acetone results in the affected sediment samples are usable as non-detected values.

Although methyl acetate and 2-butanone contamination were found in the method and trip blanks, the
project sensitivity goals are not impacted since the non-detected values do not exceed the project
action limit for 2-butanone and there are no project action limits established for methyl acetate for the
sediment samples. The methyl acetate and 2-butanone results in the affected sediment samples are
usable as non-detected values.

Pesticides

The following table summarizes the level of blank contamination detected in the method blanks
associated with the samples.

Type of
Maximum Action

Compound Conc. Level Affected Samples
Blank (mg/Kg) (mg/Kg)

CRF-SD-DUP01-120110,

4,4'-DDT Method 0.0014 0.007
CRF-SD-SD02-0006, CRF-SD-SD03-0612,
CRF-SD-SD04-0006, CRF-SD-SD05-0006,
CRF-SD-SD06-0006, CRF-SD-SD07-0006
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Blank actions were applied to the affected sediment samples due to 4,4'-DDT method blank
contamination. The 5x rule applies for this pesticide compound. The positives result for 4,4'-DDT in
the affected samples were changed to non-detected values at the sample result.

4,4'-DDT contamination was found in the method blank; therefore, the project sensitivity goals may be
impacted. The 4,4'-DDT results in the affected samples are usable as non-detected values.

Matrix Spike/Matrix Spike Duplicate

Volatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SD-SD01-0006 that were outside of the QC limits:

Analyte
MS/MSD

QC Limits
Action

% Rec. (+) NDs
1,2,4-Trichlorobenzene 52/61 65-130 UJ

Acetone -/215 20-160 J
Methyl acetate -/158 70-130 J

-Cntenon met

Analyte MS/MSD QC Limit Action
RPD (+) NDs

Methyl acetate 34 30 J

Although the percent recovery criteria were not met for 1,2,4-trichlorobenzene and methyl acetate; the
project accuracy goals are not impacted since the affected 1,2,4-trichlorobenzene result is more than an
order of magnitude below the PAL and there is no PAL established for methyl acetate for the sediment
samples. The non-detected 1,2,4-trichlorobenzene result in sample CRF-SD-SD01-0006 is usable as an
estimated value which may be biased low. The positive methyl acetate result in sample CRF-SD-SD01
0006 is usable as an estimated value which may be biased high.

The percent recovery criteria were not met for acetone; therefore, the project accuracy goals may be
impacted. The positive acetone result in sample CRF-SD-SD01-0006 is usable as an estimated value
which may be biased high.

Although the relative percent difference criterion was not met for methyl acetate, the project precision
goals are not impacted since there is no PAL established for methyl acetate for the sediment samples.
The positive methyl acetate result in sample CRF-SD-SD01-0006 is usable as an estimated value for
which the bias is indeterminate.

PAH - Full Scan and PAH - SIM

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SW-SW01-111 0 that were outside of the QC limits:
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Analyte
MS/MSO

QC Limits Action
% Rec. (+) NOs

Anthracene 54/- 55-110 J
-Cntenon met

Although the percent recovery criteria were not met for anthracene, the project accuracy goals are not
impacted since the affected sample result is more than an order of magnitude below the PAL. The
positive anthracene result in sample CRF-SW-SW01-1110 is usable as an estimated value which may
be biased low.

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analysis of sample CRF-SO-S001-0006 that were outside of the QC limits:

Analyte MS/MSO QC Limits Action
% Rec. (+) NOs

Benzo(a)pyrene 48/41 50-110 J
Benzo(o,h,i)pervlene 1/- 40-125 J

Oibenzo(a,h)anthracene 28/- 40-125 J
Fluoranthene 14/- 55-115 J

Fluorene 49/- 50-110 J
Indeno(1,2,3-cd)pvrene 11/- 40-120 J

Pvrene 134/- 45-125 J
Benzo(k)fluoranthene -/42 45-125 UJ

Chrvsene -/52 55-110 J
Benzo(b)fluoranthene 33/42 45-115 J
2-Methvlnaphthalene 216/220 45-105 J

-Cntenon met

Analyte MS/MSO QC Limit Action
RPO (+) NOs

Benzo(o,h,i)pervlene 100 30 J
Oibenzo(a,h)anthracene 55 30 J

Fluoranthene 47 30 J
Fluorene 53,34 30 J

Indeno(1,2,3-cd)pvrene 79 30 J
Pvrene 39 30 J

Benzo(k)fluoranthene 37 30 UJ

Although the percent recovery criteria were not met for benzo(g,h,i)perylene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, benzo(b)f1uoranthene, and 2-methylnaphthalene; the
project accuracy goals are not impacted since the affected results are more than an order of magnitude
below the PALs. The positive and non-detected benzo(g,h,i)perylene, f1uoranthene, fluorene,
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, and benzo(b)fluoranthene results in sample CRF-SO
S001-0006 are usable as estimated values which may be biased low. The positive 2
methylnaphthalene result in sample CRF-SO-S001-0006 is usable as an estimated value which may be
biased high.
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The percent recovery criteria were not met for benzo(a)pyrene, dibenzo(a,h)anthracene, pyrene, and
chrysene; therefore, the project accuracy goals may be impacted. The positive benzo(a)pyrene,
dibenzo(a,h)anthracene, and chrysene results in sample CRF-SD-SD01-0006 are usable as estimated
values which may be biased low. The positive pyrene result in sample CRF-SD-SD01-0006 is usable as
an estimated value which may be biased high.

Although the relative percent difference criterion was not met for benzo(g,h,i)perylene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, and benzo(k)fluoranthene; the project precision goals are not
impacted since the affected results are more than an order of magnitude below the PALs. The positive
and non-detected benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, and
benzo(k)fluoranthene results in sample CRF-SD-SD01-0006 are usable as estimated values for which
the bias is indeterminate.

The relative percent difference criterion were not met for dibenzo(a,h)anthracene and pyrene; therefore,
the project precision goals may be impacted. The positive dibenzo(a,h)anthracene and pyrene results in
sample CRF-SD-SD01-0006 are usable as estimated values for which the bias is indeterminate.

Pesticides

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SD-SD01-0006 that were outside of the QC limits:

Analyte
MS/MSD QC Limits Action
% Rec. (+) NDs

4,4'-DDT 43/26,44/- 45-140 J
4,4'-DDE -/68, -1- 70-125 J

-Criterion met

The percent recovery criteria were not met for 4,4'-DDT and 4,4'-DDE; therefore, the project accuracy
goals may be impacted. The positive 4,4'-DDT and 4,4'-DDE results in sample CRF-SD-SD01-0006 are
usable as estimated values which may be biased low.

PCBs

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-SW-SW01-1110 that were outside of the QC limits:

I Analyte I
MS/MSD

I
QC Limit I

Action I
RPD (+) I NDs

Aroclor 1016 49,43 30 UJ
Aroclor 1260 50,44 30 UJ

The relative percent difference criterion was not met for Aroclor 1016 and Aroclor 1260; therefore, the
project precision goals may be impacted. The non-detected Aroclor 1016 and Aroclor 1260 results in
sample CRF-SW-SW01-1110 are usable as estimated values for which the bias is indeterminate.
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Field Duplicates

Volatiles

The field duplicate pair CRF-SD-SD02-0006/CRF-SD-DUP01-120110 exceeded the relative percent
difference ac criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD
Action

(mg/kg) (mg/kg) (+) NDs
Carbon disulfide 0.0031 0.0012 88 J

The field duplicate relative percent difference exceeded the ac criterion for carbon disulfide; therefore,
the project precision goals may be impacted. The positive carbon disulfide results in samples CRF-SD
SD02-0006 and CRF-SD-DUP01-120110 are usable as estimated values for which the bias is
indeterminate.

PAH - Full Scan and PAH - SIM

The field duplicate pair CRF-SD-SD02-0006/CRF-SD-DUP01-120110 exceeded the relative percent
difference ac criterion of 50% for the following compound:

Analyte
Sample Result Duplicate Result

RPD Action
(mg/kg) (mg/kg) (+) I NDs

I Anthracene I 0.013 I 0.0056 I 80 I J I I
In addition, the sample result is less than the sample-specific limit of quantitation (LOa), while the
duplicate result is greater than 2x the sample-specific LOa.

Although the field duplicate relative percent difference exceeded the ac criterion for anthracene, the
project precision goals are not impacted since the affected sample results are below the PAL. The
positive anthracene results in samples CRF-SD-SD02-0006 and CRF-SD-DUP01-120110 are usable as
estimated values for which the bias is indeterminate.

The field duplicate pair CRF-SW-SW02-1110/CRF-SW-DUP01-113010 exceeded the relative percent
difference ac criterion of 30% for the following compounds:

Analyte
Sample Result Duplicate Result

RPD
Action

(Ilg/L) (Ilg/L) (+) NDs
Fluoranthene 0.11 0.03 J 114 J

Benzo(b)fluoranthene 0.14 0.05 U NC J UJ
J - Result IS estimated.
U - Result is not detected.

Benzo(b)fluoranthene sample result is greater than 2x the sample-specific LaD while the duplicate
result is not detected.

Although the field duplicate relative percent difference exceeded the OC criterion for fluoranthene and
benzo(b)fluoranthene, the project precision goals are not impacted since the affected sample results
are below the PALs. The positive fluoranthene and benzo(b)fluoranthene results in samples CRF-SW-
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SW02-1110 and CRF-SW-DUP01-113010 are usable as estimated values for which the bias is
indeterminate.

Compound IdentificationlQuantitation

Pesticides

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD ac criterion for
the compounds in the following samples:

Sample Analyte %RPD Action
(+)

4,4'-DDD 65.9 J
CRF-SD-SD02-0006 Aldrin 44.5 J

Endosulfan II 152.9 UJ*
4,4'-DDD 90.8 J

CRF-SD-SD06-0006 4,4'-DDE 40.6 J
Methoxychlor 59.3 J

CRF-SW-SW06-1210 Dieldrin 73.0 J

CRF-SD-SD03-0612
Aldrin 45.7 J

Endosulfan II 161.5 UJ*

CRF-SD-SD04-0006
Dieldrin 43.1 J

Endosulfan II 146.7 UJ*

CRF-SW-SW01-1110
4,4'-DDT 50.1 J

Endosulfan I 115.7 UJ*

CRF-SW-SW02-1110
4,4'-DDD 51.0 J
4,4'-DDT 49.9 J

CRF-SD-SD05-0006
Dieldrin 43.2 J

Endosulfan II 145.7 UJ*
*Professional Judgment was used to qualify the positive result as estimated, non-detected (UJ).

Although the analyte quantitation RPDs exceeded the 40% RPD QC limit for 4,4'-DDD, 4,4'-DDE,
methoxychlor, and dieldrin in the samples listed above, the project accuracy goals are not impacted
since the affected results are below the PALs. The positive 4,4'-DDD, 4,4'-DDE, methoxychlor, and
dieldrin results in the affected samples are usable as estimated values.

The analyte quantitation RPDs exceeded the 40% RPD QC limit for aldrin and 4,4'-DDT in select
samples; therefore, the project accuracy goals may be impacted. The positive aldrin and 4,4'-DDT
results in the affected samples are usable as estimated values.

Although the analyte quantitation RPDs exceeded 100% for endosulfan I and endosulfan II in select
samples; the project sensitivity goals are not impacted for the data validation actions since the affected
sample results are below the PALs. The affected endosulfan I and endosulfan II results are usable as
non-detected, estimated values.

PCBs

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% RPD ac criterion for
the compounds in the following sample:
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Sample Analyte %RPD Action
(+)

CRF-SD-SD03-0612 Aroclor 1260 41.5 J

Although the analyte quantitation RPDs exceeded the 40% RPD ac limit for Aroclor 1260 in sample
CRF-SD-SD03-0612, the project accuracy goals are not impacted since the affected result is below the
PAL. The positive Aroclor 1260 result in sample CRF-SD-SD03-0612 is usable as an estimated value.

Percent Solids

Volatiles

The percent solids was below 30% for sample CRF-SD-SD03-0612. The positive and non-detected
volatiles results are estimated (J, UJ) in the affected sample since the elevated LODs exceed the PALs
for several volatile. The project sensitivity goals may be impacted. The positive and non-detected
results in the affected sample are usable as estimated values.

Limits of Detection

All non-detected results were reported at the limit of detection (LOD). Positive results above the method
detection limit (MDL) and below the limit of quantitation (LOa) were qualified as estimated (J) due to
uncertainty below the LOa. Project action limits (PALs) were evaluated for non-detected results
(reported at the LOD) only.

There are no PALs established for the rinsate blank sample.

Volatiles

For the sediment samples, several PALs were exceeded in the high-level volatiles samples (CRF-SD
SD01-0006HIGH and CRF-SD-SD03-0612HIGH). The high -level preservation samples were reported
due to ac non-compliances in the low-level preservation analyses. Data usability may be impacted for
these samples. For the low-level preservation volatiles samples, all PALs were met by the LODs except
for cis-1,3-dichloropropene and trans-1,3-dichloropropene. Data usability may be impacted for these
compounds for the sediment samples.

For the surface water samples, all PALs were met by the LODs except for cis-1,3-dichloropropene and
trans-1,3-dichloropropene. Data usability may be impacted for these compounds for the surface water
samples.

Results for acetone, methyl acetate, and 2-butanone in select samples were changed to non-detected
values due to blank contamination. As discussed above in the Blanks section, data usability may be
impacted for the affected acetone results.

PAH - Full Scan and PAH - SIM

The reporting limits for select samples were elevated due to insufficient sample volume or weight
received, or due to sample matrix interference, which resulted in required dilutions.
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For the sediment samples, all PALs were met by the LODs except for dibenzo(a,h)anthracene,
acenaphthene, acenaphthylene, and naphthalene due to dilution. Data usability may be impacted for
these compounds for the sediment samples.

For the surface water samples, all PALs were met by the LODs except for benzo(a)anthracene,
benzo(a)pyrene, and pyrene. Data usability may be impacted for these compounds for the surface
water samples.

PAH compounds were analyzed by the full scan and 81M modes. The 81M results were reported for all
samples except indeno(a)pyrene in samples CRF-8D-DUP01-12011 0 and CRF-8D-8D06-0006 which
was reported from the full scan due to QC non-compliances of the 81M analysis. The 81M analysis
provides lower detection limits.

Pesticides

For the sediment samples, all PALs were met by the LODs except for toxaphene. Data usability may be
impacted for toxaphene in the sediment samples.

For the surface water samples, all PALs were met by the LODs except 4,4'-DDT, gamma-chlordane,
heptachlor, and toxaphene. Data usability may be impacted for these compounds for the surface water
samples.

Results for 4,4'-DDT in select samples were changed to non-detected values due to blank
contamination. As discussed above in the Blanks section, data usability may be impacted for the
affected results.

Results for endosulfan I and endosulfan II in select samples were changed to non-detected values due
to the results of the confirmatory analysis exceeding the 100% relative percent differences. As
discussed in the Compound Identification/Quantitation section above, data usability is not impacted.

PCBs

For the sediment samples, all PALs were met by the LODs.

For the surface water samples, all PALs were exceeded by the LODs for all Aroclors. Data usability may
be impacted for all Aroclors for the surface water samples.

Although Aroclor-1268 was not requested target for reporting, several soil samples for this project had
detections of this Aroclor. Tetra Tech Project Chemist, L. Guzman, requested that the laboratory report
the Aroclor-1268 results. For this 8DG, all Aroclor-1268 results are non-detect. There are no project
action limits established for Aroclor-1268 for this project.

The positive Aroclor-1254 result in sample CRF-8D-8D03-0612 was qualified as estimated (J) due to
an inconclusive Aroclor identification due to matrix interference and/or weathering of the sample. The
identity of the reported Aroclor is tentative. The project accuracy goals are not impacted since the
affected sample result is below the project action limit. The positive Aroclor-1254 result in sample CRF
8D-8D03-0612 is usable as an estimated value.
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Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set with the following
exception. Acetone was qualified as estimated in sample CRF-SD-SD01-0006 due to high MSD
recovery; the affected result may be biased high. Although specific method criteria were not met in this
instance, the affected positive result is usable as an estimated value which may have a minor impact on
data usability. In addition, dichlorodifluoromethane was qualified as estimated in select samples due to
low initial calibration verification recoveries. 1,2,4-Trichlorobenzene was qualified as estimated in
sample CRF-SD-SD01-0006 due to low MS/MSD recoveries. Methyl acetate was qualified as estimated
in sample CRF-SD-SD01-0006 due to a high MSD recovery. Although specific method criteria were not
met in these instances, data usability is not impacted and the affected positive and non-detected results
are usable as estimated values.

The project goals with respect to precision were met for the volatiles data set with the following
exception. Carbon disulfide was qualified as estimated in samples CRF-SD-SD02-0006 and CRF-SD
DUP01-120110 due to poor field duplicate precision. Although specific QC criteria were not met in this
instance, the affected positive results are usable as estimated values which may have a minor impact
on data usability. In addition, methyl acetate was qualified as estimated in sample CRF-SD-SD01-0006
due to poor MS/MSD precision. Although specific method criteria were not met in this instance, data
usability is not impacted and the affected positive result is usable as an estimated value.

The project goals with respect to sensitivity were met for the volatiles data set with the following
exceptions. Sample CRF-SD-SD03-0612 was qualified as estimated due to low percent solids. Data
usability may be impacted. Several PALs were exceeded due to the need to report the high-level
preservation volatiles samples (CRF-SD-SD01-0006HIGH and CRF-SD-SD03-0612HIGH). Data
usability may be impacted for these samples. For the low-level sediment volatiles samples, all PALs
were met by the LODs except for cis-1 ,3-dichloropropene and trans-1,3-dichloropropene. Data usability
may be impacted for these compounds for the sediment samples. For the surface water samples, all
PALs were met by the LODs except for cis-1,3-dichloropropene and trans-1,3-dichloropropene. Data
usability may be impacted for these compounds for the surface water samples. In addition, results for
acetone, methyl acetate, and 2-butanone in select samples were changed to non-detected values due
to blank contamination. Data usability may be impacted for the affected acetone results.

The project goals with respect to laboratory data completeness were met for the volatiles data set.
Data usability is not impacted with regards to laboratory data completeness.
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PAH - Full Scan and PAH - SIM

The project goals with respect to accuracy were met for the PAH data set with the following exceptions.
Benzo(a)pyrene, dibenzo(a,h)anthracene, and chrysene were qualified as estimated in sample CRF
SO-S001-0006 due to low MS/MSO recoveries; the affected results may be biased low. Pyrene was
qualified as estimated in sample CRF-SO-S001-0006 due to a high MS recovery; the affected result
may be biased high. Although specific method criteria were not met in these instances, the affected
positive results are usable as estimated values which may have a minor impact on data usability. In
addition, anthracene was qualified as estimated in sample CRF-SW-SW01-1110 due to a low MS
recovery. Benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene,
and benzo(b)fluoranthene were qualified as estimated in sample CRF-SO-S001-0006 due to low
MS/MSO recoveries. 2-Methylnaphthalene was qualified as estimated in sample CRF-SO-S001-0006
due to high MS/MSO recoveries. Although specific method criteria were not met in these instances, data
usability is not impacted and the affected positive and non-detected results are usable as estimated
values.

The project goals with respect to precision were met for the PAH data set with the following exception.
Oibenzo(a,h)anthracene and pyrene were qualified as estimated in sample CRF-SO-S001-0006 due to
poor MS/MSO precision. Although specific method criteria were not met in these instances, the affected
positive results are usable as estimated values which may have a minor impact on data usability. In
addition, benzo(g,h,i)perylene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, and
benzo(k)fluoranthene were qualified as estimated in sample CRF-SO-S001-0006 due to poor MS/MSO
precision. Anthracene was qualified as estimated in samples CRF-SO-S002-0006 and CRF-SO
OUP01-120110 due to poor field duplicate precision. Fluoranthene and benzo(b)f1uoranthene were
qualified as estimated in samples CRF-SW-SW02-1110 and CRF-SW-OUP01-113010 due to poor field
duplicate precision. Although specific method criteria were not met in these instances, data usability is
not impacted and the affected positive and non-detected results are usable as estimated values.

The project goals with respect to sensitivity were met for the PAH data set with the following exceptions.
For the sediment samples, all PALs were met by the LOOs except for dibenzo(a,h)anthracene,
acenaphthene, acenaphthylene, and naphthalene due to dilution. Data usability may be impacted for
these compounds for the sediment samples. For the surface water samples, all PALs were met by the
LOOs except for benzo(a)anthracene, benzo(a)pyrene, and pyrene. Data usability may be impacted for
these compounds for the surface water samples.

The project goals with respect to laboratory data completeness were met for the PAH data set. Data
usability is not impacted with regards to laboratory data completeness.

Pesticides

The project goals with respect to accuracy were met for the pesticide data set with the following
exceptions. 4,4'-00T and 4,4'-00E were qualified as estimated in sample CRF-SO-S001-0006 due to
low MS/MSO recoveries; the affected results may be biased low. Aldrin and 4,4'-00T were qualified as
estimated in select samples due to analytical interferences detected in the dual column analysis.
Although specific method criteria were not met in these instances, the affected positive results are
usable as estimated values which may have a minor impact on data usability. In addition, 4,4'-000,
4,4'-00E, methoxychlor, and dieldrin were qualified as estimated in select samples due to analytical
interferences detected in the dual column analysis. Although specific method criteria were not met in
this instance, data usability is not impacted and the affected positive results are usable as estimated
values.



Memo to T. Campbell
February 22, 2011
Page 14

The project goals with respect to sensitivity were met for the pesticide data set with the following
exceptions. For the sediment samples, all PALs were met by the LODs except for toxaphene. Data
usability may be impacted for toxaphene in the sediment samples. For the surface water samples, all
PALs were met by the LODs except 4,4'-DDT, gamma-chlordane, heptachlor, and toxaphene. Data
usability may be impacted for these compounds for the surface water samples. In addition, results for
4,4'-DDT in select samples were changed to non-detected values due to blank contamination. Data
usability may be impacted for the affected results.

The project goals with respect precision and laboratory data completeness were met for the pesticide
data set. Data usability is not impacted with regards to precision and laboratory data completeness.

PCBs

The project goals with respect to accuracy were met for the PCB data set. Aroclor-1254 was qualified
as estimated in sample CRF-SD-SD03-0612 due to an inconclusive Aroclor identification due to matrix
interference ancl/or weathering of the sample. Although specific method criteria were not met in this
instance, data usability is not impacted and the affected positive result is usable as an estimated value.

The project goals with respect to precision were met for the PCB data set with the following exception.
Aroclor 1016 and Aroclor 1260 were qualified as estimated in sample CRF-SW-SW01-1110 due to poor
MS/MSD precision. Although specific method criteria were not met in this instance, the affected non
detected results are usable as estimated values which may have a minor impact on data usability. In
addition, Aroclor 1260 was qualified as estimated in sample CRF-SD-SD03-0612 due to analytical
interferences detected in the dual column analysis. Although specific method criteria were not met in
this instance, data usability is not impacted and the affected positive results are usable as estimated
values.

The project goals with respect to sensitivity were met for the sediment samples; however, all PALs were
exceeded by the LODs for all Aroclors for the surface water samples. Data usability may be impacted
for all Aroclors for the surface water samples.

The project goals with respect to laboratory data completeness were met for the PCB data set. Data
usability is not impacted with regards to laboratory data completeness.

Tables:

Enclosures:

Data Summary Tables
Data Validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A =

B =

C =
C01 =

D =

E =

F =

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

0 =

P =

Q =

R =

S =

T =

U =

V =

W =

X =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, ccvs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCSILCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006HIGH CRF-SD-SD02-Q006 CRF-SD-SD03-0612HIGH
SDG: 50068-3 LAB ID 1012061-17 1012061-01 1012061-03 1012061-05
FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010
MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 79.0 59.0 77.0 15.0
DUP OF CRF-SD-SD02-0006

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD
1,1,1-TRICHlOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y
1,1,2,2-TETRACHlOROETHANE 0.00018 U 0.085 U 0.00028 U 0.33 UJ Y
1,1,2-TRICHlOROETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y
1,1-DICHlOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y
1,1-DICHLOROETHENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y
1,2,4-TRICHlOROBENZENE 0.00036 U 0.043 UJ D 0.00056 U 0.17 UJ Y
1,2-DIBROMO-3-CHlOROPROPANE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y
1,2-DIBROMOETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y
1,2-DICHlOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

1,2-DICHLOROETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

1,2-DICHlOROPROPANE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

1,3-DICHlOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

1A-DICHLOROBENZENE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

2-BUTANONE 0.0028 UJ BP 0.085 UJ AP 0.004 UJ BP 0.33 UJ Y

2-HEXANONE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

4-METHYl-2-PENTANONE 0.00018 U 0.085 U 0.00028 U 0.33 UJ Y

ACETONE 0.031 U A 0.43 UJ ADP 0.046 1.7 UJ APY

BENZENE 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

BROMODICHlOROMETHANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

BROMOFORM 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

BROMOMETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

CARBON DISULFIDE 0.0012 J G 0.043 U 0.0031 J G 0.17 UJ Y

CARBON TETRACHLORIDE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHlOROBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHlORODIBROMOMETHANE 0.00036 U 0.043 U 0.00056 U 0.17 UJ Y

CHlOROETHANE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CHLOROFORM 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

CHLOROMETHANE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

CIS-1,2-DICHlOROETHENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

CIS-1,3-DICHlOROPROPENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

CYCLOHEXANE 7.2E-05 U 0.085 U 0.00011 U 0.33 UJ Y

DICHlORODIFlUOROMETHANE 0.00036 UJ C 0.085 UJ C 0.00056 UJ C 0.33 UJ CY

ETHYlBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

ISOPROPYlBENZENE 0.00018 U 0.043 U 0.00028 U 0.17 UJ Y

METHYL ACETATE 0.00087 UJ AP 0.55 UJ AD 0.0017 UJ AP 1.5 J PY
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006
SDG: 50068-3 LAB ID 1012061-07 1012061-09 1012061-11 1012061-13
FRACTION: OV SAMP_DATE 12/1/2010 121112010 1211/2010 12/1/2010
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 81.0 77.0 89.0 85.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U
1,1,2,2-TETRACHLOROETHANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,1,2-TRICHlOROETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,1-DICHlOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U
1,1-DICHlOROETHENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,2,4-TRICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DIBROMO-3-CHLOROPROPANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DIBROMOETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
1,2-DICHLOROETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

1,2-DICHlOROPROPANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U
1,3-DICHlOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

1A-DICHLOROBENZENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

2-BUTANONE 0.0091 UJ BP 0.0044 UJ BP 0.0045 UJ BP 0.0022 UJ BP

2-HEXANONE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

4-METHYl-2-PENTANONE 0.0052 J P 0.0012 J P 0.001 J P 0.00061 J P

ACETONE 0.091 0.046 0.041 0.023 U A

BENZENE 0.00029 J P 0.00011 U 0.0001 U 7.3E-05 U

BROMODICHlOROMETHANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

BROMOFORM 0.00027 U 0.00022 U 0.0002 U 0.00015 U

BROMOMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CARBON DISULFIDE 0.0039 0.00052 J P 0.00036 J P 0.00092 J P

CARBON TETRACHLORIDE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHlOROBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHlORODIBROMOMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CHlOROETHANE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CHLOROFORM 0.00013 U 0.00011 U 0.0001 U 7.3E-05 U

CHLOROMETHANE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

CIS-1,2-DICHlOROETHENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

CIS-1,3-DICHlOROPROPENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

CYClOHEXANE 0.00013 U 0.00011 U 0.0001 U 7.3E-05 U

DICHlORODIFlUOROMETHANE 0.00067 UJ C 0.00055 UJ C 0.0005 UJ C 0.00036 UJ C

ETHYlBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

ISOPROPYlBENZENE 0.00033 U 0.00028 U 0.00025 U 0.00018 U

METHYL ACETATE 0.0054 J P 0.0014 UJ AP 0.001 UJ AP 0.00073 UJ AP
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PROJ_NO: 02300 NSAMPLE CRF-TB06-120110

SDG: 50068-3 LAB 10 1012061-15

FRACTION: OV SAMP DATE 12/1/2010

MEDIA: SEDIMENT OC TYPE TB

UNITS MG/KG

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 0.0002 U

1,1,2,2-TETRACHLOROETHANE 0.00025 U

1,1,2-TRICHLOROETHANE 0.0005 U

1,1-DICHLOROETHANE 0.0002 U

1,1-DICHLOROETHENE 0.00025 U

1,2A-TRICHLOROBENZENE 0.0005 U

1,2-DIBROMO-3-CHLOROPROPANE 0.0005 U

1,2-DIBROMOETHANE 0.0005 U

1,2-DICHLOROBENZENE 0.0005 U

1,2-DICHLOROETHANE 0.0002 U

1,2-D1CHLOROPROPANE 0.00025 U

1,3-DICHLOROBENZENE 0.0005 U

1A-DICHLOROBENZENE 0.0005 U

2-BUTANONE 0.0012 J P

2-HEXANONE 0.0005 U

4-METHYL-2-PENTANONE 0.00025 U

ACETONE 0.005 UJ AP

BENZENE 0.0001 U

BROMODICHLOROMETHANE 0.0002 U

BROMOFORM 0.0002 U

BROMOMETHANE 0.0005 U

CARBON DISULFIDE 0.0005 U

CARBON TETRACHLORIDE 0.00025 U

CHLOROBENZENE 0.00025 U

CHLORODIBROMOMETHANE 0.0005 U

CHLOROETHANE 0.00025 U

CHLOROFORM 0.0001 U

CHLOROMETHANE 0.0005 U

CIS-1,2-DICHLOROETHENE 0.00025 U

CIS-1,3-D1CHLOROPROPENE 0.0002 U

CYCLOHEXANE 0.0001 U

DICHLORODIFLUOROMETHANE 0.00081 J CP

ETHYLBENZENE 0.00025 U

ISOPROPYLBENZENE 0.00025 U

METHYL ACETATE 0.001 UJ AP
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006HIGH CRF-SD-SD02-0006 CRF-SD-SD03-0612HIGH

SDG: 50068-3 LAB_ID 1012061-17 1012061-01 1012061-03 1012061-05

FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 79.0 59.0 77.0 15.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

METHYL TERT-BUTYL ETHER 0.00014 U 0.085 U 0.00022 U 0.33 UJ Y

METHYLENE CHLORIDE 0.0018 U 0.085 U 0.0028 U 0.33 UJ Y

STYRENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TETRACHlOROETHENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TOLUENE 0.00019 J P 0.043 U 0.00056 U 0.17 UJ Y

TOTAL XYlENES 0.00072 U 0.13 U 0.0011 U 0.5 UJ Y

TRANS-1,2-DICHlOROETHENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TRANS-1,3-DICHlOROPROPENE 0.00014 U 0.043 U 0.00022 U 0.17 UJ Y

TRICHlOROETHENE 0.00036 U 0.085 U 0.00056 U 0.33 UJ Y

TRICHlOROFlUOROMETHANE 7.2E-05 U 0.043 U 0.00011 U 0.17 UJ Y

VINYL CHLORIDE 0.00036 U 0.00048 U 0.00056 U 0.17 UJ Y
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PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006

SDG: 50068-3 LAB 10 1012061-07 1012061-09 1012061-11 1012061-13

FRACTION: OV SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 81.0 77.0 89.0 85.0

DUP OF

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD

METHYlCYClOHEXANE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

METHYL TERT-BUTYl ETHER 0.00027 U 0.00022 U 0.0002 U 0.00015 U

METHYLENE CHLORIDE 0.0033 U 0.0028 U 0.0025 U 0.0018 U

STYRENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TETRACHlOROETHENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TOLUENE 0.19 0.00035 J P 0.0005 U 0.00036 U

TOTAL XYlENES 0.0013 U 0.0011 U 0.001 U 0.00073 U

TRANS-1,2-DICHLOROETHENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TRANS-1,3-DICHlOROPROPENE 0.00027 U 0.00022 U 0.0002 U 0.00015 U

TRICHlOROETHENE 0.00067 U 0.00055 U 0.0005 U 0.00036 U

TRICHlOROFlUOROMETHANE 0.00013 U 0.00011 U 0.0001 U 7.3E-Q5 U

VINYL CHLORIDE 0.00067 U 0.00055 U 0.0005 U 0.00036 U
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PROJ_NO: 02300 NSAMPLE CRF-TB06-12011 0

SDG: 50068-3 LAB_ID 1012061-15

FRACTION: OV SAMP_DATE 12/1/2010

MEDIA: SEDIMENT OC_TYPE TB

UNITS MG/KG

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD

METHYLCYCLOHEXANE 0.0002 U

METHYL TERT-BUTYL ETHER 0.0002 U

METHYLENE CHLORIDE 0.0025 U

STYRENE 0.0002 U

TETRACHLOROETHENE 0.0002 U

TOLUENE 0.0005 U

TOTAL XYLENES 0.001 U

TRANS-1,2-DICHLOROETHENE 0.0002 U

TRANS-1,3-DICHLOROPROPENE 0.0002 U

TRICHLOROETHENE 0.0005 U

TRICHLOROFLUOROMETHANE 0.0001 U

VINYL CHLORIDE 0.0005 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110
SDG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20
FRACTION: OV SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010
MEDIA: WATER OC TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF CRF-SW-SW02-1110
PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2.2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2A-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-D1BROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
2-BUTANONE 2.6 J P 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 47 5 U 5 U 5 U

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.28 J P 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210
SOG: 50068-3 LAB 10 1012061-21 1012061-22 1012061-23 1012061-24
FRACTION: OV SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2A-TRICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DIBROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-D1CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 1 U 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 5 U 5 U 5 U 5 U

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPLE CRF-TB07-113010

SDG: 50068-3 LAB ID 1012061-26

FRACTION: OV SAMP DATE 11/30/2010
MEDIA: WATER OC TYPE TB

UNITS UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 0.5 U

1,1,2,2-TETRACHLOROETHANE 0.25 U

1,1,2-TRICHLOROETHANE 0.5 U

1,1-DICHLOROETHANE 0.5 U
1,1-DICHLOROETHENE 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 1 U

1,2-DIBROMOETHANE 0.5 U

1,2-DICHLOROBENZENE 0.5 U

1,2-DICHLOROETHANE 0.5 U

1,2-DICHLOROPROPANE 0.5 U

1,3-DICHLOROBENZENE 0.5 U

1,4-DICHLOROBENZENE 0.5 U

2-BUTANONE 1 U

2-HEXANONE 1 U

4-METHYL-2-PENTANONE 0.5 U

ACETONE 2.8 J P

BENZENE 0.5 U

BROMODICHLOROMETHANE 0.5 U

BROMOFORM 0.5 U

BROMOMETHANE 0.5 U

CARBON DISULFIDE 0.21 J P

CARBON TETRACHLORIDE 0.5 U

CHLOROBENZENE 0.5 U

CHLORODIBROMOMETHANE 0.5 U

CHLOROETHANE 0.5 U

CHLOROFORM 0.5 U

CHLOROMETHANE 0.5 U

CIS-1,2-DICHLOROETHENE 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U

CYCLOHEXANE 0.5 U

DICHLORODIFLUOROMETHANE 0.5 U

ETHYLBENZENE 0.5 U

ISOPROPYLBENZENE 0.5 U

METHYL ACETATE 0.5 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: OV SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER QC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYl ETHER 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 0.52 J P 0.5 U 0.44 J P 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAlXYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-D1CHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SWQ4-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SOG: 50068-3 LAB 10 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: OV SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER QC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYl ETHER 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAL XYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPLE CRF-TB07-113010

SDG: 50068-3 LAB 10 1012061-26

FRACTION: OV SAMP_DATE 11/30/2010

MEDIA: WATER OC_TYPE TB

UNITS UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD

METHYLCYCLOHEXANE 0.5 U

METHYLTERT-BUTYLETHER 0.5 U

METHYLENE CHLORIDE 0.5 U

STYRENE 0.5 U

TETRACHLOROETHENE 0.5 U

TOLUENE 0.5 U

TOTAL XYLENES 1 U

TRANS-1,2-DICHLOROETHENE 0.5 U

TRANS-1,3-DICHLOROPROPENE 0.5 U

TRICHLOROETHENE 0.25 U

TRICHLOROFLUOROMETHANE 0.5 U

VINYL CHLORIDE 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110RE CRF-SD-SD06-0006RE

SDG: 50068-3 LAB ID 1012061-18RE1 1012061-12RE1

FRACTION: OS SAMP_DATE 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE FD NM

UNITS MG/KG MG/KG

PCT SOLIDS 73.0 85.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT IVOl IOlCD RESULT IVOl IOlCD

INDENO(1,2,3-CD)PYRENE O.047IJ Ip o.o8lJ Ip
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-DUP01-120110RE CRF-SD-SD01-0006 CRF-SD-SD01-Q006RE

SOG: 50068-3 LAB_ID 1012061-18 1012061-18RE1 1012061-02 1012061-02RE1

FRACTION: PAH SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE FD FD NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 73.0 73.0 74.0 74.0

DUP OF CRF-SD-SD02-0006 CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.002 0.0036 J D

ACENAPHTHENE 0.0017 0.0079

ACENAPHTHYlENE 0.002 0.016

ANTHRACENE 0.0056 J G 0.026 J P

BENZO(A)ANTHRACENE 0.027 J P 0.13

BENZO(A)PYRENE 0.04 J P 0.12 J 0

BENZO(B)FlUORANTHENE 0.053 J P 0.2 J D

BENZO(G,H,I)PERYlENE 0.04 J P 0.092 J D

BENZO(K)FlUORANTHENE 0.027 J P 0.0016 UJ 0

CHRYSENE 0.053 J P 0.13 J D

OIBENZO(A,H)ANTHRACENE 0.067 U 0.026 J DP

FlUORANTHENE 0.08 0.22 J D

FLUORENE 0.0027 0.0082 J D

INDENO(1,2,3-CD)PYRENE 0.079 J D

NAPHTHALENE 0.001 J P 0.0036

PHENANTHRENE 0.027 J P 0.079

PYRENE 0.093 0.26 J 0

1 of 4 2122/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-SD02-0006 CRF-SD-SD02-0006RE CRF-SD-SD03-0612 CRF-SD-SD03-0612RE

SDG: 50068-3 LAB_ID 1012061-04 1012061-04RE1 1012061-06 1012061-06RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 77.0 77.0 28.0 28.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0017 0.014

ACENAPHTHENE 0.0013 J P 0.59 U
ACENAPHTHYlENE 0.002 0.59 U

ANTHRACENE 0.013 J GP 0.24 J P

BENZO(A)ANTHRACENE 0.027 J P 0.82

BENZO(A)PYRENE 0.04 J P 0.82

BENZO(B)FlUORANTHENE 0.066 1.4

BENZO(G,H,I)PERYlENE 0.04 J P 0.71

BENZO(K)FlUORANTHENE 0.04 J P 0.71

CHRYSENE 0.053 J P 0.94

DIBENZO(A,H)ANTHRACENE 0.066 U 0.59 U

FlUORANTHENE 0.08 1.8

FLUORENE 0.0036 0.35 J P

INDENO(1,2,3-CD)PYRENE 0.027 J P 0.59

NAPHTHALENE 0.00099 J P 0.59 U

PHENANTHRENE 0.04 J P 0.71

PYRENE 0.093 1.9

20f4 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD04-0006RE CRF-SD-SD05-0006 CRF-SD-SD05-0006RE

SDG: 50068-3 LAB_ID 1012061-08 1012061-08RE1 1012061-10 1012061-10RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 77.0 77.0 82.0 82.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.0026 0.0067

ACENAPHTHENE 0.0062 0.026

ACENAPHTHYlENE 0.0056 0.0084

ANTHRACENE 0.012 0.081 J P

BENZO(A)ANTHRACENE 0.099 J P 0.3

BENZO(A)PYRENE 0.16 0.3

BENZO(B)FlUORANTHENE 0.26 0.4

BENZO(G,H,I)PERYlENE 0.13 J P 0.22

BENZO(K)FlUORANTHENE 0.099 J P 0.22

CHRYSENE 0.2 0.32

DIBENZO(A,H)ANTHRACENE 0.16 U 0.054 J P

FlUORANTHENE 0.33 0.7

FLUORENE 0.0099 0.03

INDENO(1,2,3-CD)PYRENE 0.099 J P 0.19

NAPHTHALENE 0.0016 0.0034

PHENANTHRENE 0.16 0.38

PYRENE 0.36 0.73

30f4 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-SD06-0006 CRF-SD-SD06-0006RE CRF-SD-SD07-0006 CRF-SD-SD07-0006RE

SDG: 50068-3 LAB ID 1012061-12 1012061-12RE1 1012061-14 1012061-14RE1

FRACTION: PAH SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG
PCT SOLIDS 85.0 85.0 79.0 79.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
2-METHYlNAPHTHAlENE 0.0034 0.002

ACENAPHTHENE 0.005 0.0046
ACENAPHTHYlENE 0.0064 0.0043

ANTHRACENE 0.015 0.013

BENZO(A)ANTHRACENE 0.13 U 0.079 J P
BENZO(A)PYRENE 0.054 J P 0.11 J P
BENZO(B)FlUORANTHENE 0.08 J P 0.16

BENZO(G,H,I)PERYlENE 0.054 J P 0.11 J P

BENZO(K)FlUORANTHENE 0.054 J P 0.079 J P

CHRYSENE 0.08 J P 0.13

DIBENZO(A,H)ANTHRACENE 0.13 U 0.13 U

FlUORANTHENE 0.13 0.21

FLUORENE 0.0094 0.0053

INDENO(1,2,3-CD)PYRENE 0.079 J P

NAPHTHALENE 0.0017 0.00099 J P

PHENANTHRENE 0.11 J P 0.11 J P

PYRENE 0.16 0.24

40f4 2122/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LABJD 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: PAH SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.057 U 0.05 U 0.054 U 0.05 U

ACENAPHTHENE 0.057 U 0.05 U 0.054 U 0.05 U

ACENAPHTHYlENE 0.057 U 0.05 U 0.022 J P 0.05 U

ANTHRACENE 0.057 U 0.05 U 0.043 J DP 0.05 U

BENZO(A)ANTHRACENE 0.057 U 0.05 U 0.46 0.04 J P

BENZO(A)PYRENE 0.057 U 0.05 U 0.42 0.061

BENZO(B)FlUORANTHENE 0.057 U 0.05 UJ G 0.78 0.14 J G

BENZO(G,H,I)PERYlENE 0.057 U 0.05 U 0.28 0.04 J P

BENZO(K)FlUORANTHENE 0.057 U 0.05 U 0.34 0.02 J P

CHRYSENE 0.057 U 0.05 U 0.47 0.071

DIBENZO(A,H)ANTHRACENE 0.057 U 0.05 U 0.065 0.02 J P

FlUORANTHENE 0.057 U 0.03 J GP 0.72 0.11 J G

FLUORENE 0.057 U 0.05 U 0.054 U 0.05 U

INDENO(1,2,3-CD)PYRENE 0.057 U 0.05 U 0.3 0.03 J P

NAPHTHALENE 0.057 U 0.05 U 0.054 U 0.05 U

PHENANTHRENE 0.057 U 0.05 U 0.17 0.05 U

PYRENE 0.057 U 0.02 J P 0.83 0.1

1 of 2 2/2212011



PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SDG: 50068-3 LAB_ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PAH SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

2-METHYlNAPHTHAlENE 0.05 U 0.054 U 0.05 U 0.053 U
ACENAPHTHENE 0.05 U 0.054 U 0.05 U 0.053 U
ACENAPHTHYlENE 0.05 U 0.054 U 0.05 U 0.053 U
ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U
BENZO(A)ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U

BENZO(A)PYRENE 0.031 J P 0.054 U 0.05 U 0.053 U

BENZO(B)FlUORANTHENE 0.072 0.054 U 0.05 U 0.053 U

BENZO(G,H,I)PERYlENE 0.031 J P 0.054 U 0.05 U 0.053 U

BENZO(K)FlUORANTHENE 0.05 U 0.054 U 0.05 U 0.053 U

CHRYSENE 0.031 J P 0.054 U 0.05 U 0.053 U

DIBENZO(A,H)ANTHRACENE 0.05 U 0.054 U 0.05 U 0.053 U

FlUORANTHENE 0.072 0.054 U 0.05 U 0.053 U

FLUORENE 0.05 U 0.054 U 0.05 U 0.053 U

INDENO(1,2,3-CD)PYRENE 0.05 U 0.054 U 0.05 U 0.053 U

NAPHTHALENE 0.05 U 0.054 U 0.05 U 0.053 U

PHENANTHRENE 0.05 U 0.054 U 0.05 U 0.053 U

PYRENE 0.062 0.054 U 0.05 U 0.053 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-Q006 CRF-SD-SD02-0006 CRF-SD-SD03-0612

SDG: 50068-3 LAB ID 1012061-18 1012061-02 1012061-04 1012061-06

FRACTION: PEST SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS MG/KG MGIKG MGIKG MGIKG

PCT SOLIDS 73.0 74.0 77.0 28.0

DUP_OF CRF-SD-SD02-0006

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.0016 J P 0.0024 J P 0.0034 J PU 9.9E-OS U

4,4'-DDE 0.00098 J P 0.00S8 J DP 0.0014 J P 0.01 J P

4,4'-DDT 0.00081 UJ AP 0.0086 J DP 0.0012 UJ AP O.OOSS UJ AP

ALDRIN 0.0043 J P 0.00013 U 0.0031 J PU 0.00087 J PU

AlPHA-BHC 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

ALPHA-CHLORDANE 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

BETA-BHC 0.0013 U 0.0013 U 0.0013 U 0.00099 U

DElTA-BHC 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

DIELDRIN 0.019 0.00091 J P 0.02 9.9E-OS U

ENDOSUlFAN I 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

ENDOSUlFAN II 0.00013 U 0.00013 U 0.00049 UJ PU 0.0023 UJ PU

ENDOSUlFAN SULFATE 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

ENDRIN 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.00097 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.00097 U

GAMMA-BHC (LINDANE) 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

GAMMA-CHLORDANE 0.00061 J P 0.00013 U 0.00069 J P 0.001S J P

HEPTACHLOR 0.00013 U 0.00013 U 0.00013 U 9.9E-QS U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 9.9E-OS U

METHOXYCHLOR 0.0003 U 0.0003 U 0.0003 U 0.00022 U

TOXAPHENE 0.034 U 0.034 U 0.033 U 0.02S U

1 of 2 2/22/2011



PROJ_NO: 02300 NSAMPlE CRF-SD-SD04-0006 CRF-SD-SD05-0006 CRF-SD-SD06-0006 CRF-SD-SD07-0006

SOG: 50068-3 LAB 10 1012061-08 1012061-10 1012061-12 1012061-14

FRACTION: PEST SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS 77.0 82.0 85.0 79.0

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-DDD 0.00013 U 0.0027 J P 0.0029 J PU 0.00013 U

4,4'-DDE 0.0019 J P 0.00014 U 0.0016 J PU 0.00089 J P

4,4'-DDT 0.0024 UJ AP 0.0062 UJ AP 0.0029 UJ AP 0.0018 UJ AP

ALDRIN 0.00013 U 0.00014 U 0.00013 U 0.00013 U

AlPHA-BHC 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ALPHA-CHLORDANE 0.00013 U 0.00014 U 0.00013 U 0.00053 J P

BETA-SHC 0.0013 U 0.0014 U 0.0013 U 0.0013 U

DElTA-SHC 0.00013 U 0.00014 U 0.00013 U 0.00013 U

DIELDRIN 0.0016 J PU 0.0014 J PU 0.0012 J P 0.00013 U

ENDOSUlFAN I 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDOSUlFAN II 0.00043 UJ PU 0.00065 UJ PU 0.00013 U 0.00013 U

ENDOSUlFAN SULFATE 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDRIN 0.00013 U 0.00014 U 0.00013 U 0.00013 U

ENDRIN ALDEHYDE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

ENDRIN KETONE 0.0013 U 0.0013 U 0.0013 U 0.0013 U

GAMMA-SHC (LINDANE) 0.00013 U 0.00014 U 0.00013 U 0.00013 U

GAMMA-CHLORDANE 0.00013 U 0.00014 U 0.00053 J P 0.00013 U

HEPTACHLOR 0.00013 U 0.00014 U 0.00013 U 0.00013 U

HEPTACHLOR EPOXIDE 0.00013 U 0.00013 U 0.00013 U 0.00013 U

METHOXYCHLOR 0.0003 U 0.00031 U 0.0027 J PU 0.0003 U

TOXAPHENE 0.033 U 0.034 U 0.033 U 0.033 U
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PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SDG: 50068-3 LAB_I0 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION: PEST SAMP DATE 12/1/2010 11130/2010 11/30/2010 11/3012010

MEDIA: WATER OC_TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.0018 U 0.0016 U 0.0016 U 0.0081 J PU
4,4'-DDE 0.0018 U 0.0016 U 0.0027 J P 0.002 U
4,4'-DDT 0.0018 U 0.0016 U 0.0041 J PU 0.0025 J PU
ALDRIN 0.0018 U 0.0016 U 0.0016 U 0.002 U

AlPHA-BHC 0.0018 U 0.0016 U 0.0016 U 0.002 U

ALPHA-CHLORDANE 0.0018 U 0.0016 U 0.0016 U 0.002 U

BETA-BHC 0.0088 U 0.008 U 0.008 U 0.01 U

DElTA-BHC 0.0088 U 0.008 U 0.008 U 0.01 U

DIELDRIN 0.00088 U 0.057 0.0008 U 0.05

ENDOSUlFAN I 0.00088 U 0.0008 U 0.0031 UJ PU 0.001 U

ENDOSUlFAN II 0.0088 U 0.008 U 0.008 U 0.01 U

ENDOSUlFAN SULFATE 0.0088 U 0.008 U 0.008 U 0.01 U

ENDRIN 0.0088 U 0.008 U 0.008 U 0.0028 J P

ENORIN ALDEHYDE 0.0088 U 0.008 U 0.008 U 0.01 U

ENDRIN KETONE 0.018 U 0.016 U 0.016 U 0.02 U

GAMMA-BHC (LINDANE) 0.0088 U 0.008 U 0.008 U 0.01 U

GAMMA-CHLORDANE 0.0088 U 0.008 U 0.008 U 0.01 U

HEPTACHLOR 0.0088 U 0.008 U 0.008 U 0.01 U

HEPTACHLOR EPOXIDE 0.0018 U 0.0016 U 0.0016 U 0.002 U

METHOXYCHLOR 0.0088 U 0.008 U 0.008 U 0.01 U

TOXAPHENE 0.00022 U 0.0002 U 0.0002 U 0.00025 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SOG: 50068-3 LAB_ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PEST SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

4,4'-000 0.0016 U 0.0016 U 0.0016 U 0.0016 U

4,4'-DDE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

4,4'-DDT 0.0029 J P 0.0016 U 0.0016 U 0.0016 U
ALDRIN 0.0016 U 0.0016 U 0.0016 U 0.0016 U

AlPHA-SHC 0.0016 U 0.0016 U 0.0016 U 0.0016 U

ALPHA-CHLORDANE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

SETA-SHC 0.008 U 0.008 U 0.008 U 0.008 U

DElTA-BHC 0.008 U 0.008 U 0.008 U 0.008 U

DIELDRIN 0.0008 U 0.0008 U 0.003 J PU 0.0014 J P

ENDOSUlFAN I 0.0008 U 0.0008 U 0.0008 U 0.0008 U

ENOOSUlFAN II 0.008 U 0.008 U 0.008 U 0.008 U

ENDOSUlFAN SULFATE 0.008 U 0.008 U 0.008 U 0.008 U

ENORIN 0.008 U 0.008 U 0.008 U 0.008 U

ENDRIN ALDEHYDE 0.008 U 0.008 U 0.008 U 0.008 U

ENDRIN KETONE 0.016 U 0.016 U 0.016 U 0.016 U

GAMMA-SHC (LINDANE) 0.008 U 0.008 U 0.008 U 0.008 U

GAMMA-CHLORDANE 0.008 U 0.008 U 0.008 U 0.008 U

HEPTACHLOR 0.008 U 0.008 U 0.008 U 0.008 U

HEPTACHLOR EPOXIDE 0.0016 U 0.0016 U 0.0016 U 0.0016 U

METHOXYCHLOR 0.008 U 0.008 U 0.008 U 0.008 U

TOXAPHENE 0.0002 U 0.0002 U 0.0002 U 0.0002 U

20f2 212212011



PROJ_NO: 02300 NSAMPlE CRF-SD-DUP01-120110 CRF-SD-SD01-0006 CRF-SD-SD02-0006 CRF-SD-SD03-0612

SDG: 50068-3 LAB 10 1012061-18 1012061-02 1012061-04 1012061-06

FRACTION: PCB SAMP_DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT QC_TYPE FD NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 73.0 74.0 77.0 28.0

DUP OF CRF-SD-SD02-0006

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

AROClOR-1016 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1221 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1232 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1242 0.013 U 0.013 U 0.013 U 0.0097 U

AROClOR-1248 0.0068 U 0.0068 U 0.0066 U 0.005 U

AROClOR-1254 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U 0.023 J PU

AROClOR-1268 0.0068 U 0.0068 U 0.0066 U 0.005 U
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PROJ_NO: 02300 NSAMPlE CRF-SO-S003-0612RE1 CRF-SO-S004-0006 CRF-SO-S005-0006 CRF-SO-S006-0006

SOG: 50068-3 LAB 10 1012061-06RE1 1012061-08 1012061-10 1012061-12

FRACTION: PCB SAMP DATE 12/1/2010 12/1/2010 12/1/2010 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 28.0 77.0 82.0 85.0

OUP_OF

PARAMETER RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO

AROClOR-1016 0.013 U 0.013 U 0.013 U

AROClOR-1221 0.013 U 0.013 U 0.013 U

AROClOR-1232 0.013 U 0.013 U 0.013 U

AROClOR-1242 0.013 U 0.013 U 0.013 U

AROClOR-1248 0.0066 U 0.0069 U 0.0067 U

AROClOR-1254 0.026 J 0 0.013 U 0.013 U 0.013 U

AROClOR-1260 0.013 U 0.013 U 0.013 U

AROClOR-1268 0.0066 U 0.0069 U 0.0067 U

2of3 2/22/2011



PROJ_NO: 02300 NSAMPLE CRF-SD-SD07-0006

SDG: 50068-3 LAB_ID 1012061-14

FRACTION: PCB SAMP_DATE 12/1/2010

MEDIA: SEDIMENT OC_TYPE NM

UNITS MG/KG

PCT SOLIDS 79.0

DUP OF

PARAMETER RESULT VOL OLCD

AROCLOR-1016 0.013 U

AROCLOR-1221 0.013 U

AROCLOR-1232 0.013 U

AROCLOR-1242 0.013 U

AROCLOR-1248 0.0066 U

AROCLOR-1254 0.013 U

AROCLOR-1260 0.013 U

AROCLOR-1268 0.0066 U

30f3 2/2212011



PROJ_NO: 02300 NSAMPlE CRF-SD-RB01-120110 CRF-SW-DUP01-113010 CRF-SW-SW01-1110 CRF-SW-SW02-1110

SOG: 50068-3 LAB ID 1012061-16 1012061-25 1012061-19 1012061-20

FRACTION~ PCB SAMP DATE 12/1/2010 11/30/2010 11/30/2010 11/30/2010

MEDIA: WATER OC TYPE RB FD NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF CRF-SW-SW02-1110

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.088 U 0.08 U 0.08 UJ D 0.1 U

AROCLOR-1221 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1232 0.044 U 0.04 U 0.04 U 0.051 U

AROClOR-1242 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1248 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1254 0.088 U 0.08 U 0.08 U 0.1 U

AROClOR-1260 0.088 U 0.08 U 0.08 UJ D 0.1 U

AROClOR-1268 0.088 U 0.08 U 0.08 U 0.1 U
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PROJ_NO: 02300 NSAMPlE CRF-SW-SW04-1110 CRF-SW-SW05-1110 CRF-SW-SW06-1210 CRF-SW-SW07-1210

SDG: 50068-3 LAB ID 1012061-21 1012061-22 1012061-23 1012061-24

FRACTION: PCB SAMP DATE 11/30/2010 11/30/2010 12/112010 12/1/2010

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

AROClOR-1016 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1221 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1232 0.04 U 0.04 U 0.04 U 0.04 U

AROClOR-1242 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1248 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1254 0.08 U 0.08 U 0.08 U 0.08 U

AROClOR-1260 0.08 U 0.08 U 0.08 U 0.08 U

AROCLOR-1268 0.08 U 0.08 U 0.08 U 0.08 U

2of2 2122/2011



TETRA TECH NUS, INC INTERNAL CORRESPONDENCE

C-NAVY-02-11-4169W

Date:

To:

From:

February 10, 2011

T. Campbell (w/o enc.)

J. Cardinal (no copy)

c: File G02300-4.1 0 (w/enc.-original)

CRF-GW-MW01-1210
CRF-GW-MW03-1210
CRF-GW-MW05-1210
CRF-GW-MW07-1210

Subject: Tier II Organic Data Validation, SDG 50068-4
TriMatrix Laboratories, Inc.
CTa WE48, Study Area Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area,
NAVSTA Newport, Newport, RI

VaCs/SVOCs/PAHs/Pesticides/PCBs:
9/Groundwaters/ CRF-GW-DUP01-12201 0

CRF-GW-MW02-1210
CRF-GW-MW04-121 0
CRF-GW-MW06-1210
CRF-GW-MW08-1210

(Field Duplicate Pair:
CRF-GW-MW06-121 0/CRF-GW-DUP01-12201 0)

1/Rinsate Blank! CRF-GW-RB01-12201 0

VOC:
2/Trip Blanks/ CRF-TB08-122010 CRF-TB09-122210

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compounds
(VOCs), semivolatile organic compounds (SVaCs), polycyclic aromatic hydrocarbons (PAHs),
pesticides, and polychlorinated biphenyls (PCBs) analytical data for the groundwater samples in this
SDG. The samples were collected as part of a Study Area Screening Evaluation, at Site 04, Coddington
Cove Rubble Fill Area, NAVSTA Newport, Newport, RI from December 20-22,2010. Sample collection
and analysis were performed according to the Sampling and Analysis Plan for the Study Area
Screening Evaluation, Site 04, Coddington Cove Rubble Fill Area, NAVSTA Newport, Newport, RI;
dated October 2010.

The vac analysis was performed according to USEPA SW-846 Method 8260B. The svac analysis
was performed according to USEPA SW-846 8270C. The SVOC - SIM analysis was performed
according to USEPA SW-846 Method 8270C in the selective ion monitoring (SIM) mode. SVOC - SIM
analytes include PAHs and 1,4-dioxane. The pesticides analysis was performed according to USEPA
SW-846 Method 8081A. The PCB analysis was performed according to USEPA SW-846 Method 8082.

The project specific criteria listed in the site SAP were applied for validation of the data, including
project action limits (PALs) provided in SAP Worksheet #15. The data user should consider the most
recent revisions to the applicable regulatory limits. The VOC, SVOC, and PAH data validation was
performed in accordance with the Region I EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, December 1996. The pesticides and PCB validation was performed
in accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses, Part III, February 2004.
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The sample results, validation qualifiers (VOL), and qualifier codes (OlCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:

*
*
*

*
*

*
*

• laboratory Data Completeness
• Preservation and Technical Holding Times
• GC/MS Instrument Performance Check (Tuning)
• Pesticide Degradation
• Initial and Continuing Calibrations
• Blanks
• Surrogate Compounds
• Internal Standards
• Matrix Spike/Matrix Spike Duplicate
• laboratory Control Sample/laboratory Control Sample Duplicate
• Field Duplicates
• Compound Identification/Ouantitation
• Limits of Detection

* All criteria were met for this parameter.

Laboratory Data Completeness

PCBs

Although Aroclor-1268 was not requested as a target for reporting, several samples for this project had
detections of this Aroclor. Tetra Tech Project Chemist, L. Guzman, requested that the laboratory report
the Aroclor-1268 results.

SVOC - Full Scan

The laboratory noted that, due to an unexpected L1MS reset of the SVOC target analyte list for the
project and laboratory Project Chemist error in not discovering that reset until analysis, several target
analytes were not spiked in the MS/MSD and lCS samples.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
recovery criteria of 75-125%:

Compound %R
Action

Affected Samples
(+) NDs

Dichlorodifluoromethane 73 UJ All samples

Although initial calibration verification recovery for dichlorodifluoromethane was below the OC limit, the
project accuracy goals are not impacted since the affected sample results are more than an order of
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magnitude below the project action limit (PAL). The non-detected dichlorodifluoromethane results in the
affected samples are usable as estimated values which may be biased low.

Blanks

Volatiles

The following table summarizes the level of blank contamination detected in the trip blanks associated
with the samples.

Type of Maximum Action
Compound Conc. Level Affected SamplesBlank

(IlQ/L) (IlQ/L)

CRF-GW-DUP01-122010,
CRF-GW-MW01-1210, CRF-GW-MW02-1210,

Acetone Trip 3.7 37 CRF-GW-MW03-1210, CRF-GW-MW04-1210,
CRF-GW-MW05-1210, CRF-GW-MW07-1210,

CRF-GW-MW08-1210
Methylene

Trip 0.32 3.2
CRF-GW-MW04-1210, CRF-GW-MW06-121 0,

chloride CRF-GW-MW07-1210

Blank actions were applied to the affected samples due to acetone and methylene chloride trip blank
contamination. The 10x rule applies for these volatile compounds. The positive results for acetone
and methylene chloride below the blank action level and below the limit of detection (LCD) were
changed to non-detected values (U) at the LCD. Positive results below the blank action level and above
the LCD were changed to non-detected values (U) at the sample result.

Although acetone and methylene chloride contamination was found in the trip blank, the project
sensitivity goals are not impacted since the non-detected values do not exceed the PALs. The results
in the affected samples are usable as non-detected values.

Matrix SpikelMatrix Spike Duplicate

Semivolatiles - Full Scan

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analysis of sample CRF-GW-MW08-121 0 that were outside of the QC limits:

Analyte
MS/MSD

QC Limit
Action

RPD (+) NOs
Phenol 36 30 UJ

Although the relative percent difference (RPD) criterion was not met for phenol; the project precision
goals are not impacted since the affected sample result is more than an order of magnitude below the
PAL. The non-detected phenol result in sample CRF-GW-MW08-1210 is usable as an estimated value
for which the bias is indeterminate.
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Compound Identification/Quantitation

Pesticides

The %RPO between the results of analytical columns 1 and 2 exceeded the 40% RPO OC criterion for
the compounds in the following sample:

*Professlonal Judgment was used to qualify the positive result as estimated, non-detected (UJ) .

Sample Analyte %RPO
Action

(+)

CRF-GW-MW08-1210 4,4'-000 100.2 UJ*
. .

Although the analyte quantitation RPO exceeded 100% for 4,4'-000 in sample CRF-GW-MW08-1210,
and the results was reported as non-detected (limit of detection was raised), the project sensitivity goals
are not impacted since the affected sample result is more than an order of magnitude below the PAL.
The 4,4'-000 result in sample CRF-GW-MW08-1210 is usable as a non-detected, estimated value.

Limits of Detection

All non-detected results were reported at the limit of detection (LOO). Positive results above the method
detection limit (MOL) and below the limit of quantitation (LOO) were qualified as estimated (J) due to
uncertainty below the LOa. Project action limits (PALs) were evaluated for non-detected results (at the
LOO) only.

There are no PALs established for the rinsate blank sample.

Volatiles

All PALs were met by the LOOs except 1,1 ,2,2-tetrachloroethane, 1,2-dibromoethane, 1,2-dibromo-3
chloropropane, cis-1,3-dichloropropene, and trans-1 ,3-dichloropropene. Oata usability may be impacted
for these compounds.

Results for acetone and methylene chloride in select samples were changed to non-detected values
due to blank contamination. As discussed above in the Blanks section, data usability is not impacted.

Semivolatiles - Full Scan

The reporting limits for select samples were elevated due to insufficient sample volume received.

All PALs were met by the LOOs except 4-chloroaniline, bis(2-chloroethyl)ether, 3,3'-dichlorobenzidine,
2,4-dinitrotoluene, n-nitrosodi-n-propylamine. Oata usability may be impacted for these compounds.

3-Methylphenol cannot be resolved from 4-methylphenol due to chromatographic limitations. The
reported result for 4-methylphenol could be 3-methylphenol, 4-methylphenol, or a combination of both
isomers.
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Semivolatiles - SIM

The reporting limits for select samples were elevated due to insufficient sample volume received.

All PALs were met by the LOOs except benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Data usability may be impacted for these
compounds.

Semivolatiles - Full Scan/Semivolatiles - SIM

PAH compc;>unds and 1,4-dioxane were analyzed by the full scan and SIM modes. The SIM results were
reported for all samples since SIM provides lower detection limits and reported in the tables labeled
"PAH".

Pesticides

All PALs were met by the LOOs.

The analyte quantitation RPO exceeded 100% RPO for 4,4'-000 in sample CRF-GW-MW08-1210. As
discussed in the Compound Identification/Quantitation section above, data usability is not impacted.

PCBs

All PALs were met by the LOOs.

Although Aroclor-1268 was not requested target for reporting, several soil samples for this project had
detections of this Aroclor. Tetra Tech Project Chemist, L. Guzman, requested that the laboratory report
the Aroclor-1268 results. For this SOG, all Aroclor-1268 results are non-detect. There are no project
action limits established for Aroclor-1268 for this project.

Analytical Data Usability Assessment

The data usability assessment was performed to determine if the analytical data reported by the
laboratory for this SOG met the project data quality objectives for acceptable accuracy, precision,
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control
indicators on the technical usability of the data. Please refer to the specific sections in the above
validation report for further details.

This is a partial evaluation based on laboratory quality control (QC) and limited field information
available at the time of the assessment. A comprehensive project data usability assessment will be
performed later when all data are available.

Volatiles

The project goals with respect to accuracy were met for the volatiles set. Oichlorodifluoromethane was
qualified as estimated in all samples due to a low initial calibration verification recovery. Although
specific method criteria were not met in this instance, data usability is not impacted and the affected
non-detected results are usable as estimated values.
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The project goals with respect to sensitivity were met for the volatiles data set with the following
exception. All PALs were met by the LODs except 1,1 ,2,2-tetrachloroethane, 1,2-dibromoethane, 1,2
dibromo-3-chloropropane, cis-1,3-dichloropropene, and trans-1,3-dichloropropene. Data usability may
be impacted for these compounds.

The project goals with respect to precision and laboratory data completeness were met for the volatiles
data set. Data usability is not impacted with regards to precision and laboratory data completeness.

Semivolatiles - Full Scan

The project goals with respect to precision were met for the semivolatiles - full scan set. Phenol was
qualified as estimated in sample CRF-GW-MW08-1210 due to poor MS/MSD precision. Although
specific method criteria were not met in this instance, data usability is not impacted and the affected
non-detected result is usable as an estimated value.

The project goals with respect to sensitivity were met for the semivolatiles - full scan data set with the
following exception. All PALs were met by the LODs except 4-chloroaniline, bis(2-chloroethyl)ether,
3,3'-dichlorobenzidine, 2,4-dinitrotoluene, n-nitrosodi-n-propylamine. Data usability may be impacted for
these compounds.

The project goals with respect to accuracy and laboratory data completeness were met for the
semivolatiles - full scan data set. Data usability is not impacted with regards to accuracy and laboratory
data completeness.

Semivolatiles - SIM

The project goals with respect to sensitivity were met for the semivolatiles - SIM data set with the
following exception. All PALs were met by the LODs except benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Data usability may be impacted for these
compounds.

The project goals with respect to accuracy, precision, and laboratory data completeness were met for
the semivolatiles - SIM data set. Data usability is not impacted with regards to accuracy, precision, and
laboratory data completeness.

Pesticides

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the pesticides data set. Data usability is not impacted with regards to accuracy, precision,
sensitivity, and laboratory data completeness.

PCBs

The project goals with respect to accuracy, precision, sensitivity, and laboratory data completeness
were met for the PCB data set. Data usability is not impacted with regards to accuracy, precision,
sensitivity, and laboratory data completeness.
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Tables:

Enclosures:

Data Summary Tables
Data Validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as ND but is not usable

Qualifier Codes:

A =

B =

C =

C01 =

D =

E =

F =

G =

H =

I =

J =

K =

L =

M =

N =

N01 =

N02 =

N03 =

a =

P =

Q =

R =

S =

T =

U =

v =

w =

x =
y =
Z =

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty below quantitation limit « QL but ~ MDL)

Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210
SOG: 50068-4 LAB_ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: OV SAMP_DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC TYPE FD NM NM NM
UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-TRICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

1,4-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 1 U 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 5 UJ BP 5 UJ BP 5 UJ BP 5 UJ BP

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 UJ C 0.5 UJ C 0.5 UJ C 0.5 UJ C

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U

1 of 6 2110/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210
SDG: 50068-4 LAB 10 1012350-15 1012350-11 1012350-03 1012350-05
FRACTION: OV SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010
MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DIBROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 3.7 J P 1 U 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 25 U B 5 UJ BP 5 U 5 UJ BP

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 UJ C 0.5 UJ C 0.5 UJ C 0.5 UJ C

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 1.7 J P 0.5 U 0.5 U 0.5 U

2of6 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-MW08-1210 CRF-GW-RB01-122010 CRF-TB08-122010 CRF-TB09-122210
SDG: 50068-4 LAB_I0 1012350-01 1012350-09 1012350-19 1012351-03
FRACTION: OV SAMP_DATE 12/20/2010 12120/2010 12/20/2010 12/22/2010
MEDIA: WATER OC3YPE NM RB TB TB

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHlOROETHANE 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-TRICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DIBROMO-3-CHlOROPROPANE 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHlOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U
1A-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 1 U 3.6 J P 1 U 1 U

2-HEXANONE 1 U 1 U 1 U 1 U

4-METHYl-2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U

ACETONE 5 UJ BP 39 3.7 J P 3.6 J P

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHlOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 0.5 U 0.5 U 0.5 U 0.5 U
BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

CHlORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHlOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

CYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

DICHlORODIFlUOROMETHANE 0.5 UJ C 0.5 UJ C 0.5 UJ C 0.5 UJ C

ETHYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYlBENZENE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SDG: 50068-4 LAB ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: OV SAMP_DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC_TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U
METHYL TERT-BUTYl ETHER 0.58 J P 0.39 J P 0.5 U 0.5 U
METHYLENE CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U
STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAL XYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210

SDG: 50068-4 LABJD 1012350-15 1012350-11 1012350-03 1012350-05

FRACTION: OV SAMP_DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYl ETHER 0.5 U 0.5 U 0.51 J P 0.5 U
METHYLENE CHLORIDE 0.5 UJ BP 0.5 U 0.5 UJ BP 0.5 UJ BP
STYRENE 0.5 U 0.5 U 0.5 U 0.5 U
TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAL XYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-GW-MWOB-1210 CRF-GW-RB01-122010 CRF-TB08-122010 CRF-TB09-122210

SOG: 50068-4 LABJO 1012350-01 1012350-09 1012350-19 1012351-03

FRACTION: OV SAMP_DATE 12/20/2010 12/20/2010 12/20/2010 12/22/2010

MEDIA: WATER OC TYPE NM RB TB TB

UNITS UG/l UG/l UG/l UG/l

PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlCYClOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYL ETHER 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 0.5 U 0.37 J P 0.32 J P 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U

TOTAL XYlENES 1 U 1 U 1 U 1 U

TRANS-1,2-DICHlOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHlOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U

TRICHlOROETHENE 0.25 U 0.25 U 0.25 U 0.25 U

TRICHlOROFlUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.25 U 0.25 U 0.25 U 0.25 U
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PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210
SDG: 50068-4 LAB_ID 1012350-07 1012350-13 1012350-17 1012351-01
FRACTION: OS SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010
MEDIA: WATER OC TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1-BIPHENYl 0.11 U 0.11 U 0.1 U 0.1 U
2,4,5-TRICHlOROPHENOl 0.11 U 0.11 U 0.1 U 0.1 U
2,4,6-TRICHlOROPHENOl 0.11 U 0.11 U 0.1 U 0.1 U
2,4-DICHlOROPHENOl 0.54 U 0.54 U 0.5 U 0.5 U
2,4-DIMETHYlPHENOl 0.54 U 0.54 U 0.5 U 0.5 U
2,4-DINITROPHENOl 5.4 U 5.4 U 5 U 5 U
2,4-DINITROTOlUENE 0.54 U 0.54 U 0.5 U 0.5 U
2,6-DINITROTOlUENE 0.54 U 0.54 U 0.5 U 0.5 U
2-CHlORONAPHTHAlENE 0.11 U 0.11 U 0.1 U 0.1 U
2-CHlOROPHENOl 0.11 U 0.11 U 0.1 U 0.1 U
2-METHYlPHENOl 0.54 U 0.54 U 0.5 U 0.5 U
2-NITROANILINE 0.54 U 0.54 U 0.5 U OoS" U
2-NITROPHENOl 0.11 U 0.11 U 0.1 U 0.1 U
3,3'-DICHlOROBENZIDINE 11 U 11 U 10 U 10 U

3-NITROANILINE 1.1 U 1.1 U 1 U 1 U

4,6-DINITRO-2-METHYlPHENOl 0.54 U 0.54 U 0.5 U 0.5 U

4-BROMOPHENYl PHENYL ETHER 0.054 U 0.054 U 0.05 U 0.05 U

4-CHlORO-3-METHYlPHENOl 0.54 U 0.54 U 0.5 U 0.5 U

4-CHlOROANILlNE 0.54 U 0.54 U 0.5 U 0.5 U

4-CHlOROPHENYl PHENYL ETHER 0.27 U 0.27 U 0.25 U 0.25 U

4-METHYlPHENOl 0.27 U 0.27 U 0.25 U 0.25 U

4-NITROANILINE 0.54 U 0.54 U 0.5 U 0.5 U

4-NITROPHENOl 1.1 U 1.1 U 1 U 1 U

ACETOPHENONE 0.11 U 0.11 U 0.1 U 0.1 U

ATRAZ1NE 0.54 U 0.54 U 0.5 U 0.5 U

BENZALDEHYDE 0.54 U 0.54 U 0.5 U 0.5 U

BIS(2-CHLOROETHOXY)METHANE 0.11 U 0.11 U 0.1 U 0.1 U

BIS(2-CHlOROETHYl)ETHER 0.11 U 0.11 U 0.1 U 0.1 U

BIS(2-CHlOROISOPROPYl)ETHER 0.054 U 0.054 U 0.05 U 0.05 U

BIS(2-ETHYlHEXYl)PHTHALATE 0.54 U 0.54 U 0.5 U 0.5 U

BUTYL BENZYL PHTHALATE 0.14 J P 0.11 U 0.073 J P 0.1 U

CAPROLACTAM 0.54 U 0.54 U 0.5 U 0.5 U

CARBAZOLE 0.27 U 0.27 U 0.25 U 0.25 U

DIBENZOFURAN 0.27 U 0.27 U 0.25 U 0.25 U

DlETHYl PHTHALATE 0.45 J P 0.49 J P 0.43 J P 0.41 J P

1 of6 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210
SDG: 50068-4 LAB ID 1012350-15 1012350-11 1012350-03 1012350-05
FRACTION: OS SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010
MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1-BIPHENYL 0.1 U 0.11 U 0.11 U 0.12 U
2,4,5-TRICHLOROPHENOL 0.1 U 0.11 U 0.11 U 0.12 U
2,4,6-TRICHLOROPHENOL 0.1 U 0.11 U 0.11 U 0.12 U
2,4-DICHLOROPHENOL 0.5 U 0.57 U 0.55 U 0.58 U
2,4-DIMETHYLPHENOL 0.5 U 0.57 U 0.55 U 0.58 U
2,4-DINITROPHENOL 5 U 5.7 U 5.5 U 5.8 U
2,4-DINITROTOLUENE 0.5 U 0.57 U 0.55 U 0.58 U
2,6-DINITROTOLUENE 0.5 U 0.57 U 0.55 U 0.58 U
2-CHLORONAPHTHALENE 0.1 U 0.11 U 0.11 U 0.12 U
2-CHLOROPHENOL 0.1 U 0.11 U 0.11 U 0.12 U
2-METHYLPHENOL 0.5 U 0.57 U 0.55 U 0.58 U
2-NITROANILINE 0.5 U 0.57 U 0.55 U 0.58 U
2-NITROPHENOL 0.1 U 0.11 U 0.11 U 0.12 U
3,3'-DICHLOROBENZIDINE 10 U 11 U 11 U 12 U
3-NITROANILINE 1 U 1.1 U 1.1 U 1.2 U

4,6-DINITRO-2-METHYLPHENOL 0.5 U 0.57 U 0.55 U 0.58 U

4-BROMOPHENYL PHENYL ETHER 0.05 U 0.057 U 0.055 U 0.058 U

4-CHLORO-3-METHYLPHENOL 0.5 U 0.57 U 0.55 U 0.58 U
4-CHLOROANILINE 0.5 U 0.57 U 0.55 U 0.58 U

4-CHLOROPHENYL PHENYL ETHER 0.25 U 0.28 U 0.27 U 0.29 U

4-METHYLPHENOL 15 0.28 U 0.27 U 0.29 U

4-NITROANILINE 0.5 U 0.57 U 0.55 U 0.58 U

4-NITROPHENOL 1 U 1.1 U 1.1 U 1.2 U

ACETOPHENONE 0.23 J P 0.11 U 0.11 U 0.12 U

ATRAZINE 0.5 U 0.57 U 0.55 U 0.58 U

BENZALDEHYDE 0.5 U 0.57 U 0.55 U 0.58 U

BIS(2-CHLOROETHOXY)METHANE 0.1 U 0.11 U 0.11 U 0.12 U

BIS(2-CHLOROETHYL)ETHER 0.1 U 0.11 U 0.11 U 0.12 U

BIS(2-CHLOROISOPROPYL)ETHER 0.05 U 0.057 U 0.055 U 0.058 U

BIS(2-ETHYLHEXYL)PHTHALATE 0.5 U 0.57 U 0.55 U 0.58 U

BUTYL BENZYL PHTHALATE 0.1 U 0.091 J P 0.24 J P 0.12 U

CAPROLACTAM 0.5 U 0.57 U 0.55 U 0.58 U

CARBAZOLE 0.25 U 0.28 U 0.27 U 0.29 U

DIBENZOFURAN 0.25 U 0.28 U 0.27 U 0.29 U

DIETHYL PHTHALATE 0.37 J P 0.5 J P 0.27 U 0.49 J P
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PROJ_NO: 02300 NSAMPlE CRF-GW-MW08-1210 CRF-GW-RB01-122010

SOG: 50068-4 LAB 10 1012350-01 1012350-09

FRACTION: OS SAMP DATE 12/20/2010 12/20/2010

MEDIA: WATER OC TYPE NM RB
UNITS UG/l UG/l

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD
1,1-BIPHENYl 0.1 U 0.11 U
2,4,5-TRICHlOROPHENOl 0.1 U 0.11 U
2,4,6-TRICHlOROPHENOl 0.1 U 0.11 U
2,4-DICHlOROPHENOl 0.5 U 0.56 U
2,4-DIMETHYlPHENOl 0.5 U 0.56 U
2,4-DINITROPHENOl 5 U 5.6 U

2,4-DINITROTOlUENE 0.5 U 0.56 U
2,6-DINITROTOlUENE 0.5 U 0.56 U
2-CHlORONAPHTHAlENE 0.1 U 0.11 U

2-CHlOROPHENOl 0.1 U 0.11 U

2-METHYlPHENOl 0.5 U 0.56 U

2-NITROANILINE 0.5 U 0.56 U

2-NITROPHENOl 0.1 U 0.11 U

3,3'-DICHlOROBENZIDINE 10 U 11 U

3-NITROANILINE 1 U 1.1 U

4,6-DINITRO-2-METHYlPHENOl 0.5 U 0.56 U

4-BROMOPHENYl PHENYL ETHER 0.05 U 0.056 U

4-CHlORO-3-METHYlPHENOl 0.5 U 0.56 U

4-CHlOROANILlNE 0.5 U 0.56 U

4-CHlOROPHENYl PHENYL ETHER 0.25 U 0.28 U

4-METHYlPHENOl 0.25 U 0.28 U

4-NITROANILINE 0.5 U 0.56 U

4-NITROPHENOl 1 U 1.1 U

ACETOPHENONE 0.1 U 0.9

ATRAZINE 0.5 U 0.56 U

BENZALDEHYDE 0.5 U 2.7

BIS(2-CHlOROETHOXY)METHANE 0.1 U 0.11 U

BIS(2-CHlOROETHYl)ETHER 0.1 U 0.11 U

BIS(2-CHlOROISOPROPYl)ETHER 0.05 U 0.056 U

BIS(2-ETHYlHEXYl)PHTHALATE 0.5 U 0.56 U

BUTYL BENZYL PHTHALATE 0.15 J P 0.1 J P

CAPROLACTAM 0.5 U 0.56 U

CARBAZOLE 0.25 U 0.28 U

DIBENZOFURAN 0.25 U 0.28 U

DlETHYl PHTHALATE 0.4 J P 0.9
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PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SOG: 50068-4 LAB_ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: OS SAMP_DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC_TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

DIMETHYL PHTHALATE 0.27 U 0.27 U 0.25 U 0.25 U
DI-N-BUTYl PHTHALATE 1.1 U 1.1 U 1 U 1 U
DI-N-OCTYl PHTHALATE 0.11 U 0.11 U 0.1 U 0.1 U
HEXACHlOROBENZENE 0.27 U 0.27 U 0.25 U 0.25 U

HEXACHlOROBUTADIENE 0.54 U 0.54 U 0.5 U 0.5 U

HEXACHlOROCYClOPENTADIENE 0.54 U 0.54 U 0.5 U 0.5 U

HEXACHLOROETHANE 0.54 U 0.54 U 0.5 U 0.5 U

ISOPHORONE 0.054 U 0.054 U 0.05 U 0.05 U

NITROBENZENE 0.54 U 0.54 U 0.5 U 0.5 U

N-NITROSO-DI-N-PROPYLAMINE 0.11 U 0.11 U 0.1 U 0.1 U

N-NITROSODIPHENYLAMINE 0.54 U 0.54 U 0.5 U 0.5 U

PENTACHLOROPHENOL 0.11 U 0.11 U 0.1 U 0.1 U

PHENOL 0.54 U 0.54 U 0.5 U 0.5 U
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PROJ_NO: 02300 NSAMPLE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210

SOG: 50068-4 LAB ID 1012350-15 1012350-11 1012350-03 1012350-05

FRACTION: OS SAMP_DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIMETHYL PHTHALATE 0.25 U 0.28 U 0.27 U 0.29 U

DI-N-BUTYL PHTHALATE 1 U 1.1 U 1.1 U 1.2 U

DI-N-OCTYL PHTHALATE 0.1 U 0.11 U 0.11 U 0.12 U

HEXACHLOROBENZENE 0.25 U 0.28 U 0.27 U 0.29 U

HEXACHLOROBUTADIENE 0.5 U 0.57 U 0.55 U 0.58 U

HEXACHLOROCYCLOPENTADIENE 0.5 U 0.57 U 0.55 U 0.58 U

HEXACHLOROETHANE 0.5 U 0.57 U 0.55 U 0.58 U

ISOPHORONE 0.05 U 0.057 U 0.055 U 0.058 U

NITROBENZENE 0.5 U 0.57 U 0.55 U 0.58 U

N-NITROSO-DI-N-PROPYLAMINE 0.1 U 0.11 U 0.11 U 0.12 U

N-NITROSODIPHENYLAMINE 0.5 U 0.57 U 0.55 U 0.58 U

PENTACHLOROPHENOL 0.1 U 0.11 U 0.11 U 0.12 U

PHENOL 0.25 J P 0.57 U 0.55 U 0.58 U
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PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210 CRF-GW-RB01-122010

SOG: 50068-4 LAB 10 1012350-01 1012350-09

FRACTION: OS SAMP DATE 12/20/2010 12/20/2010

MEDIA: WATER OC TYPE NM RB

UNITS UG/L UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

DIMETHYL PHTHALATE 0.25 U 0.36 J P

DI-N-BUTYL PHTHALATE 1 U 0.85 J P

D1-N-OCTYL PHTHALATE 0.1 U 0.11 U

HEXACHLOROBENZENE 0.25 U 0.28 U

HEXACHLOROBUTADIENE 0.5 U 0.56 U

HEXACHLOROCYCLOPENTADIENE 0.5 U 0.56 U

HEXACHLOROETHANE 0.5 U 0.56 U

ISOPHORONE 0.05 U 0.056 U

NITROBENZENE 0.5 U 0.56 U

N-NITROSO-DI-N-PROPYLAMINE 0.1 U 0.11 U

N-NITROSODIPHENYLAMINE 0.5 U 0.56 U

PENTACHLOROPHENOL 0.1 U 0.11 U

PHENOL 0.5 UJ D 0.81
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PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SOG: 50068-4 LAB_ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: PAH SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC_TYPE FD NM NM NM

UNITS UG/l UG/l UG/l UG/L
PCT_SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

1A-DIOXANE 0.054 U 0.054 U 0.05 U 0.05 U

2-METHYlNAPHTHALENE 0.054 U 0.011 J P 0.05 U 0.05 U
ACENAPHTHENE 0.054 U 0.054 U 0.05 U 0.05 U

ACENAPHTHYlENE 0.054 U 0.054 U 0.05 U 0.05 U
ANTHRACENE 0.054 U 0.011 J P 0.05 U 0.01 J P

BENZO(AlANTHRACENE 0.054 U 0.054 U 0.05 U 0.05 U

BENZO(AlPYRENE 0.054 U 0.054 U 0.05 U 0.05 U

BENZO(BlFlUORANTHENE 0.054 U 0.054 U 0.05 U 0.05 U

BENZO(G,H,llPERYlENE 0.054 U 0.054 U 0.05 U 0.05 U

BENZO(KlFlUORANTHENE 0.054 U 0.054 U 0.05 U 0.05 U

CHRYSENE 0.054 U 0.054 U 0.05 U 0.05 U

DIBENZO(A,HlANTHRACENE 0.054 U 0.054 U 0.05 U 0.05 U

FlUORANTHENE 0.054 U 0.054 U 0.05 U 0.05 U

FLUORENE 0.054 U 0.054 U 0.05 U 0.05 U

HEXACHlOROBENZENE 0.054 U 0.054 U 0.05 U 0.05 U

INDENO(1,2,3-CDlPYRENE 0.054 U 0.054 U 0.05 U 0.05 U

NAPHTHALENE 0.054 U 0.054 U 0.05 U 0.05 U

PHENANTHRENE 0.054 U 0.022 J P 0.05 U 0.05 U

PYRENE 0.054 U 0.011 J P 0.05 U 0.01 J P
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PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210
SDG: 50068-4 LAB_ID 1012350-15 1012350-11 1012350-03 1012350-05
FRACTION: PAH SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1A-DIOXANE 0.05 U 0.057 U 0.055 U 0.058 U
2-METHYlNAPHTHAlENE 0.01 J P 0.057 U 0.011 J P 0.058 U
ACENAPHTHENE 0.05 U 0.057 U 0.055 U 0.058 U
ACENAPHTHYlENE 0.01 J P 0.057 U 0.055 U 0.058 U
ANTHRACENE 0.05 U 0.057 U 0.055 U 0.058 U
BENZO(A)ANTHRACENE 0.05 U 0.057 U 0.055 U 0.058 U
BENZO(A)PYRENE 0.05 U 0.057 U 0.055 U 0.058 U
BENZO(B)FlUORANTHENE 0.05 U 0.057 U 0.055 U 0.058 U
BENZO(G,H,I)PERYlENE 0.05 U 0.057 U 0.055 U 0.058 U

BENZO(K)FlUORANTHENE 0.05 U 0.057 U 0.055 U 0.058 U

CHRYSENE 0.05 U 0.057 U 0.055 U 0.058 U

D1BENZO(A,H)ANTHRACENE 0.05 U 0.057 U 0.055 U 0.058 U

FlUORANTHENE 0.05 U 0.057 U 0.055 U 0.058 U

FLUORENE 0.05 U 0.057 U 0.055 U 0.058 U

HEXACHlOROBENZENE 0.05 U 0.057 U 0.055 U 0.058 U

INDENO(1,2,3-CD)PYRENE 0.05 U 0.057 U 0.055 U 0.058 U

NAPHTHALENE 0.01 J P 0.057 U 0.055 U 0.012 J P

PHENANTHRENE 0.05 U 0.057 U 0.055 U 0.058 U

PYRENE 0.01 J P 0.057 U 0.055 U 0.012 J P

2of3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210 CRF-GW-RB01-122010

SDG: 50068-4 LAB_lO 1012350-01 1012350-09

FRACTION: PAH SAMP DATE 12120/2010 12/20/2010
MEDIA: WATER OC_TYPE NM RB

UNITS UG/L UG/L

PCT SOLIDS

OUP OF

PARAMETER RESULT VOL OLCO RESULT VOL OLCO

1A-DIOXANE 0.05 U 0.056 U

2-METHYLNAPHTHALENE 0.05 U 0.056 U

ACENAPHTHENE 0.05 U 0.056 U

ACENAPHTHYLENE 0.05 U 0.056 U

ANTHRACENE 0.05 U 0.056 U

BENlO(A)ANTHRACENE 0.05 U 0.056 U

BENlO(A)PYRENE 0.05 U 0.056 U

BENlO(B)FLUORANTHENE 0.05 U 0.056 U

BENlO(G,H,I)PERYLENE 0.05 U 0.056 U

BENlO(K)FLUORANTHENE 0.05 U 0.056 U

CHRYSENE 0.05 U 0.056 U

OIBENlO(A,H)ANTHRACENE 0.05 U 0.056 U

FLUORANTHENE 0.05 U 0.056 U

FLUORENE 0.05 U 0.056 U

HEXACHLOROBENZENE 0.05 U 0.056 U

INDENO(1,2,3-CO)PYRENE 0.05 U 0.056 U

NAPHTHALENE 0.05 U 0.056 U

PHENANTHRENE 0.05 U 0.056 U

PYRENE 0.05 U 0.056 U

30f3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SOG: 50068-4 LAS_I0 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: PEST SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC_TYPE FD NM NM NM
UNITS UG/l UG/l UG/l UG/l
PCT_SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCD
4,4'-000 0.0017 U 0.0017 U 0.0016 U 0.0016 U
4,4'-DDE 0.0017 U 0.0017 U 0.0016 U 0.0016 U
4,4'-DDT 0.0017 U 0.0017 U 0.0016 U 0.0016 U
ALDRIN 0.0017 U 0.0017 U 0.0016 U 0.0016 U
AlPHA-SHC 0.0017 U 0.0017 U 0.0016 U 0.0016 U
ALPHA-CHLORDANE 0.0017 U 0.0017 U 0.0016 U 0.0016 U
BETA-SHC 0.0085 U 0.0086 U 0.008 U 0.008 U

DElTA-SHC 0.0085 U 0.0086 U 0.008 U 0.008 U

DIELDRIN 0.00085 J P 0.00086 U 0.0008 U 0.0008 U

ENDOSUlFAN I 0.00085 U 0.00086 U 0.0008 U 0.0008 U

ENDOSUlFAN II 0.0085 U 0.0086 U 0.008 U 0.008 U

ENDOSUlFAN SULFATE 0.0085 U 0.0086 U 0.006 U 0.008 U

ENDRIN 0.0085 U 0.0086 U 0.008 U 0.008 U

ENDRIN ALDEHYDE 0.0085 U 0.0086 U 0.008 U 0.008 U

ENORIN KETONE 0.017 U 0.017 U 0.016 U 0.016 U

GAMMA-SHC (LINDANE) 0.0085 U 0.0086 U 0.008 U 0.008 U

GAMMA-CHLORDANE 0.0085 U 0.0086 U 0.008 U 0.008 U

HEPTACHLOR 0.0085 U 0.0086 U 0.008 U 0.008 U

HEPTACHLOR EPOXIDE 0.0017 U 0.0017 U 0.0016 U 0.0016 U

METHOXYCHLOR 0.0085 U 0.0086 U 0.008 U 0.008 U

TOXAPHENE 0.00021 U 0.00022 U 0.0002 U 0.0002 U

1 of 3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210

SOG: 50068-4 LAB ID 1012350-15 1012350-11 1012350-03 1012350-05

FRACTION: PEST SAMP_DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEOlA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCO RESULT VOL OlCO RESULT VOL OlCO
4,4'-DDD 0.0016 U 0.0018 U 0.0018 U 0.0016 U
4,4'-DDE 0.0016 U 0.0018 U 0.0018 U 0.0016 U
4,4'-DDT 0.0016 U 0.0018 U 0.0018 U 0.0016 U
ALDRIN 0.0016 U 0.0018 U 0.0018 U 0.0016 U

AlPHA-BHC 0.0016 U 0.0018 U 0.0018 U 0.0016 U

ALPHA-CHLORDANE 0.0016 U 0.0018 U 0.0018 U 0.0016 U
BETA-BHC 0.008 U 0.0089 U 0.0092 U 0.008 U

DElTA-BHC 0.008 U 0.0089 U 0.0092 U 0.008 U

DIELDRIN 0.0008 U 0.00089 U 0.0014 J P 0.0008 U

ENDOSUlFAN I 0.0008 U 0.00089 U 0.00092 U 0.0008 U

ENDOSUlFAN II 0.008 U 0.0089 U 0.0092 U 0.008 U

ENDOSUlFAN SULFATE 0.008 U 0.0089 U 0.0092 U 0.008 U

ENDRIN 0.008 U 0.0089 U 0.0092 U 0.008 U

ENORIN ALDEHYDE 0.008 U 0.0089 U 0.0092 U 0.008 U

ENDRIN KETONE 0.016 U 0.018 U 0.018 U 0.016 U

GAMMA-BHC (LINDANE) 0.008 U 0.0089 U 0.0092 U 0.008 U

GAMMA-CHLORDANE 0.008 U 0.0089 U 0.0092 U 0.008 U

HEPTACHLOR 0.008 U 0.0089 U 0.0092 U 0.008 U

HEPTACHLOR EPOXIDE 0.0016 U 0.0018 U 0.0018 U 0.0016 U

METHOXYCHLOR 0.008 U 0.0089 U 0.0092 U 0.008 U

TOXAPHENE 0.0002 U 0.00022 U 0.00023 U 0.0002 U

20f3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210 CRF-GW-RB01-122010
SOG: 50068-4 LAB 10 1012350-01 1012350-09

FRACTION: PEST SAMP_DATE 12/20/2010 12/20/2010

MEDIA: WATER OC TYPE NM RB

UNITS UG/L UG/L

PCT SOLIDS

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD
4,4'-000 0.002 UJ PU 0.0018 U
4,4'-DDE 0.0017 U 0.0018 U
4,4'-DDT 0.0017 U 0.0018 U
ALDRIN 0.0017 U 0.0018 U
ALPHA-BHC 0.0017 U 0.0016 U
ALPHA-CHLORDANE 0.0017 U 0.0016 U
BETA-BHC 0.0067 U 0.0069 U
DELTA-BHC 0.0087 U 0.0069 U
DIELDRIN 0.00087 U 0.00069 U

ENDOSULFAN I 0.00087 U 0.00089 U

ENDOSULFAN II 0.0087 U 0.0089 U

ENDOSULFAN SULFATE 0.0087 U 0.0089 U

ENDRIN 0.0087 U 0.0089 U

ENORIN ALDEHYDE 0.0067 U 0.0069 U

ENDRIN KETONE 0.017 U 0.016 U

GAMMA-BHC (LINDANE) 0.0067 U 0.0089 U

GAMMA-CHLORDANE 0.0067 U 0.0089 U

HEPTACHLOR 0.0067 U 0.0089 U

HEPTACHLOR EPOXIDE 0.0017 U 0.0016 U

METHOXYCHLOR 0.0087 U 0.0089 U

TOXAPHENE 0.00022 U 0.00022 U

30f3 2/10/2011



PROJ_NO: 02300 NSAMPlE CRF-GW-DUP01-122010 CRF-GW-MW01-1210 CRF-GW-MW02-1210 CRF-GW-MW03-1210

SOG: 50068-4 LAB ID 1012350-07 1012350-13 1012350-17 1012351-01

FRACTION: PCB SAMP DATE 12/20/2010 12/21/2010 12/21/2010 12/22/2010

MEDIA: WATER OC TYPE FD NM NM NM
UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS

DUP OF CRF-GW-MW06-1210

PARAMETER RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD RESULT Val OlCD
AROClOR-1016 0.085 U 0.086 U 0.08 U 0.08 U
AROClOR-1221 0.OB5 U 0.086 U 0.08 U 0.08 U
AROClOR-1232 0.043 U 0.043 U 0.04 U 0.04 U
AROClOR-1242 0.085 U 0.OB6 U 0.08 U 0.08 U
AROClOR-1248 0.085 U 0.086 U 0.08 U 0.08 U
AROClOR-1254 0.085 U 0.086 U 0.08 U 0.08 U
AROClOR-1260 0.085 U 0.086 U 0.08 U 0.08 U

AROCLOR-1268 0.OB5 U 0.086 U 0.08 U 0.08 U

1 of 3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW04-1210 CRF-GW-MW05-1210 CRF-GW-MW06-1210 CRF-GW-MW07-1210

SOG: 50068-4 LAB_ID 1012350-15 1012350-11 1012350-03 1012350-05

FRACTION: PCB SAMP DATE 12/21/2010 12/21/2010 12/20/2010 12/20/2010

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS

DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
AROCLOR-1016 0.08 U 0.089 U 0.092 U 0.08 U
AROCLOR-1221 0.08 U 0.089 U 0.092 U 0.08 U
AROCLOR-1232 0.04 U 0.044 U 0.046 U 0.04 U
AROCLOR-1242 0.08 U 0.089 U 0.092 U 0.08 U

AROCLOR-1248 0.08 U 0.089 U 0.092 U 0.08 U

AROCLOR-1254 0.08 U 0.089 U 0.092 U 0.08 U

AROCLOR-1260 0.08 U 0.089 U 0.092 U 0.08 U

AROCLOR-1268 0.08 U 0.089 U 0.092 U 0.08 U

20f3 2/10/2011



PROJ_NO: 02300 NSAMPLE CRF-GW-MW08-1210 CRF-GW-RB01-122010

SDG: 50068-4 LAB_I0 1012350-01 1012350-09

FRACTION: PCB SAMP DATE 12/20/2010 12/20/2010

MEDIA: WATER OC_TYPE NM RB

UNITS UG/L UG/L

PCT SOLIDS

OUP OF

PARAMETER RESULT VOL OLCO RESULT VOL OLCO

AROCLOR-1016 0.087 U 0.089 U

AROCLOR-1221 0.087 U 0.089 U
AROCLOR-1232 0.043 U 0.044 U
AROCLOR-1242 0.087 U 0.089 U

AROCLOR-1248 0.087 U 0.089 U

AROCLOR-1254 0.087 U 0.089 U

AROCLOR-1260 0.087 U 0.089 U

AROCLOR-1268 0.087 U 0.089 U

30f3 2/10/2011



APPENDIX E

RIDEM TPH ANALYTICAL DATA





















































































































































































































































































































































L1019070

U.S. EPA

Not Specified

CODDINGTON COVE

Client:

Project Name:

Project Number:

12/07/10

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

N.E. Regional Lab-Office of Env. Meas.

11 Technology Drive

Dan BoudreauATTN:

ANALYTICAL REPORT

Certifications & Approvals:  MA (M-MA086), NY NELAC (11148), CT (PH-0574), NH (2003), NJ (MA935), RI (LAO00065), ME (MA0086),
PA (Registration #68-03671), USDA (Permit #S-72578), US Army Corps of Engineers, Naval FESC.

North Chelmsford, MA  01863-2431

(617) 918-8340Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:12071012:33
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L1019070-01

L1019070-02

L1019070-03

L1019070-04

L1019070-05

L1019070-06

L1019070-07

L1019070-08

Alpha 
Sample ID

SB01A

SB01B

SB01C

SB01D

SB02A

SB02B

SB02C

SB02D

Client ID

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

NAVSTA, NEWPORT, RI

Sample 
Location

CODDINGTON COVE

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L1019070
12/07/10

11/29/10 08:55

11/29/10 09:05

11/29/10 09:15

11/29/10 09:55

11/29/10 11:25

11/29/10 11:35

11/29/10 11:45

11/29/10 12:50

Collection 
Date/Time

Serial_No:12071012:33

Page 2 of 34



    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  12/07/10                  

CODDINGTON COVE

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L1019070

12/07/10

Petroleum Hydrocarbon Quantitation

L1019070-01 and -02 have elevated detection limits due to the dilutions required by matrix interferences 

encountered during the concentration of the samples.

L1019070-07 has an elevated detection limit due to the dilution required by the elevated concentrations of 

target compounds in the sample.

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet all of the requirements of 

NELAC, for all NELAC accredited parameters. The data presented in this report is organized by parameter (i.e. VOC, SVOC, etc.). Sample 

specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list for each individual sample, 

followed by the Laboratory Batch Quality Control at the end of each parameter. If a sample was re-analyzed or re-extracted due to a 

required quality control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is 

designated with an "R" or "RE", respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the 

associated samples for each element are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific %

recovery or RPD value that is outside the listed Acceptance Criteria is bolded in the report. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

For additional information, please contact Client Services at 800-624-9220.

Serial_No:12071012:33
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ORGANICS

Serial_No:12071012:33
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PETROLEUM 
HYDROCARBONS

Serial_No:12071012:33
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FF

TPH

Parameter Result Dilution Factor

97700 ug/kg 2

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

73100

o-Terphenyl 87 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB01AClient ID:
11/29/10 08:55Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-01Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/03/10 00:42
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 88%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

433000 ug/kg 6

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

219000

o-Terphenyl 96 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB01BClient ID:
11/29/10 09:05Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-02Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/03/10 01:16
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 90%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

126000 ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

37400

o-Terphenyl 71 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB01CClient ID:
11/29/10 09:15Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-03Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/02/10 20:46
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 84%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

ND ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

37500

o-Terphenyl 80 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB01DClient ID:
11/29/10 09:55Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-04Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/02/10 23:00
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 88%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

ND ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

36800

o-Terphenyl 66 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB02AClient ID:
11/29/10 11:25Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-05Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/02/10 22:27
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 88%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

256000 ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

37400

o-Terphenyl 76 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB02BClient ID:
11/29/10 11:35Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-06Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/02/10 22:27
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 87%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

444000 ug/kg 10

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

363000

o-Terphenyl 87 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB02CClient ID:
11/29/10 11:45Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-07Lab ID:

Field Prep: Not Specified

D

Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/06/10 22:54
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 90%Percent Solids: 

MDL

--

Serial_No:12071012:33
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TPH

Parameter Result Dilution Factor

ND ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

35700

o-Terphenyl 75 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

12/07/10

SB02DClient ID:
11/29/10 12:50Date Collected:
11/30/10Date Received:

NAVSTA, NEWPORT, RISample Location:

L1019070-08Lab ID:

Field Prep: Not Specified
Matrix: Soil Extraction Method:
Analytical Method:
Analytical Date:
Analyst:

1,8015B(M)
12/02/10 21:20
NR

EPA 3546
Extraction Date: 12/01/10 20:15

 91%Percent Solids: 

MDL

--

Serial_No:12071012:33
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

CODDINGTON COVE

Not Specified

L1019070

12/02/10 20:12
1,8015B(M)Analytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 12/01/10 20:15

12/07/10

Analyst: NR

TPH

Parameter Result

ND

RL

33300ug/kg

UnitsQualifier

Petroleum Hydrocarbon Quantitation - Westborough Lab for sample(s):   01-08    Batch:   WG445752-1     

o-Terphenyl 85 40-140

Surrogate %Recovery Qualifier
Acceptance 

Criteria

MDL

--

Serial_No:12071012:33

Page 14 of 34



TPH  100 - 40-140 -

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

Petroleum Hydrocarbon Quantitation - Westborough Lab  Associated sample(s):   01-08    Batch:   WG445752-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

CODDINGTON COVE

Not Specified

L1019070

o-Terphenyl 85 40-140

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

12/07/10

Acceptance
Criteria

Qual Qual Qual

Serial_No:12071012:33
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TPH 97700 83200 ug/kg 16 40

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Petroleum Hydrocarbon Quantitation - Westborough Lab  Associated sample(s):  01-08    QC Batch ID:  WG445752-3    QC Sample:  L1019070-01  Client ID:  
SB01A 

CODDINGTON COVE

Not Specified

Project Name:

Project Number:

L1019070Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

o-Terphenyl 89 40-140

Surrogate %Recovery Qualifier
Acceptance

Criteria

12/07/10

87

%Recovery Qualifier

Qual

Serial_No:12071012:33
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INORGANICS
&

MISCELLANEOUS

Serial_No:12071012:33
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FF

SB01AClient ID:
11/29/10 08:55Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 88 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33

Page 18 of 34



FF

SB01BClient ID:
11/29/10 09:05Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 90 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB01CClient ID:
11/29/10 09:15Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 84 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB01DClient ID:
11/29/10 09:55Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-04Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 88 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB02AClient ID:
11/29/10 11:25Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-05Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 88 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB02BClient ID:
11/29/10 11:35Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-06Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 87 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB02CClient ID:
11/29/10 11:45Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-07Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 90 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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FF

SB02DClient ID:
11/29/10 12:50Date Collected:
11/30/10Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

NAVSTA, NEWPORT, RISample Location:

L1019070-08Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

CODDINGTON COVE

Not Specified

L1019070

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 91 % 10.10 12/01/10 12:46 30,2540G MO

Date 
Prepared

-

12/07/10

MDL

NA

Serial_No:12071012:33
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Solids, Total 90 90 % 0 20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01-08    QC Batch ID:  WG445656-1    QC Sample:  L1019047-01  Client ID:  DUP Sample 

CODDINGTON COVE

Not Specified

Project Name:

Project Number:

L1019070Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

12/07/10

Qual

Serial_No:12071012:33
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*Values in parentheses indicate holding time in days

L1019070-01A

L1019070-02A

L1019070-03A

L1019070-04A

L1019070-05A

L1019070-06A

L1019070-07A

L1019070-08A

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

Amber 100ml unpreserved

A

A

A

A

A

A

A

A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3

3

3

3

3

3

3

3

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

CODDINGTON COVE

Not Specified

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

TS(7),TPH-DRO-D(14)

Project Name:

Project Number:

L1019070Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

12/07/10

Were project specific reporting limits specified? YES

Reagent H2O Preserved Vials Frozen on: NA

Serial_No:12071012:33
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1019070CODDINGTON COVE

Not Specified 12/07/10

Acronyms

EPA

LCS

LCSD

MDL

MS

MSD

NA

NC

NI

RL

RPD

Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known 
amounts of analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as 
estimated values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of 
matrix sample for which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the 
parameter's reporting unit.
Not Ignitable. 

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. 
The RL includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to 
assess the precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  
Values which are less than five times the reporting limit for any individual parameter are evaluated by utilizing the 
absolute difference between the values; although the RPD value will be provided in the report.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: 
EPA 8260B is shown as 1,8260B.) The codes for the reference method documents are provided in the References section of 
the Addendum.

Data Qualifiers

A

B

D

E

H

I

P

Q

R

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated 
field samples that have detectable concentrations of the analyte at less than five times (5x) the concentration found in 
the blank. For MCP-related projects, flag only applies to associated field samples that have detectable concentrations 
of the analyte at less than ten times (10x) the concentration found in the blank. For DOD-related projects, flag only 
applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) the 
concentration found in the blank AND the analyte was detected above one-half the reporting limit (or above the 
reporting limit for common lab contaminants) in the associated method blank.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable 
concentrations of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of 
sample collection.
The RPD between the results for the two columns exceeds the method-specified criteria; however, the lower value 
has been reported due to obvious interference.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. Note: This flag is not applicable for matrix 
spike recoveries when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when 
the sample concentrations are less than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Serial_No:12071012:33
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1019070CODDINGTON COVE

Not Specified 12/07/10

Data Qualifiers

RE  -Analytical results are from sample re-extraction.

J
ND

 -

 -
Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).
Not detected at the reporting limit (RL) for the sample.

Serial_No:12071012:33
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1

30

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - IIIA, 1997.

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-
WPCF. 18th Edition. 1992.

Project Name:

Project Number:

Lab Number:

Report Date:

L1019070CODDINGTON COVE

Not Specified

REFERENCES 

12/07/10

Serial_No:12071012:33
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Certificate/Approval Program Summary 
Last revised July 19, 2010  - Westboro Facility   

 
The following list includes only those analytes/methods for which certification/approval is currently held. 

For a complete listing of analytes for the referenced methods, please contact your Alpha Customer Service Representative.  
 

Connecticut Department of Public Health Certificate/Lab ID: PH-0574. NELAP Accredited Solid Waste/Soil. 
 
Drinking Water (Inorganic Parameters: Color, pH, Turbidity, Conductivity, Alkalinity, Chloride, Free Residual Chlorine, 
Fluoride, Calcium Hardness, Sulfate, Nitrate, Nitrite, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, 
Calcium, Chromium, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, 
Silver, Sodium, Thallium, Vanadium, Zinc, Total Dissolved Solids, Total Organic Carbon, Total Cyanide, Perchlorate. 
Organic Parameters: Volatile Organics 524.2, Total Trihalomethanes 524.2, 1,2-Dibromo-3-chloropropane (DBCP), 
Ethylene Dibromide (EDB), 1,4-Dioxane (Mod 8270). Microbiology Parameters: Total Coliform-MF mEndo (SM9222B), 
Total Coliform – Colilert (SM9223 P/A), E. Coli. – Colilert (SM9223 P/A), HPC – Pour Plate (SM9215B), Fecal Coliform – 
MF m-FC (SM9222D))  
Wastewater/Non-Potable Water (Inorganic Parameters: Color, pH, Conductivity, Acidity, Alkalinity, Chloride, Total 
Residual Chlorine, Fluoride, Total Hardness, Silica, Sulfate, Sulfide, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, O-
Phosphate, Total Phosphorus, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, 
Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Vanadium, Zinc, Total Residue (Solids), Total Dissolved 
Solids, Total Suspended Solids (non-filterable), BOD, CBOD, COD, TOC, Total Cyanide, Phenolics, Foaming Agents 
(MBAS), Bromide, Oil and Grease. Organic Parameters: PCBs, Organochlorine Pesticides, Technical Chlordane, 
Toxaphene, 2,4-D, 2,4,5-T, 2,4,5-TP(Silvex), Acid Extractables (Phenols), Benzidines, Phthalate Esters, Nitrosamines, 
Nitroaromatics & Isophorone, Polynuclear Aromatic Hydrocarbons, Haloethers, Chlorinated Hydrocarbons, Volatile 
Organics, TPH (HEM/SGT), Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH. Microbiology Parameters: 
Total Coliform – MF mEndo (SM9222B), Total Coliform – MTF (SM9221B), HPC – Pour Plate (SM9215B), Fecal 
Coliform – MF m-FC (SM9222D), Fecal Coliform – A-1 Broth (SM9221E).)  
Solid Waste/Soil (Inorganic Parameters: pH, Sulfide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, 
Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, 
Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Vanadium, Zinc, Total Cyanide, Ignitability, 
Phenolics, Corrosivity, TCLP Leach (1311), SPLP Leach (1312 metals only), Reactivity. Organic Parameters: PCBs, 
PCBs in Oil, Organochlorine Pesticides, Technical Chlordane, Toxaphene, Extractable Petroleum Hydrocarbons 
(ETPH), MA-EPH, MA-VPH, Dicamba, 2,4-D, 2,4,5-T, 2,4,5-TP(Silvex), Volatile Organics, Acid Extractables (Phenols), 
3.3’-Dichlorobenzidine, Phthalates, Nitrosamines, Nitroaromatics & Cyclic Ketones, PAHs, Haloethers, Chlorinated 
Hydrocarbons. )  
 
Maine Department of Human Services Certificate/Lab ID: 2009024.  
Drinking Water (Inorganic Parameters: SM9215B, 9222D, 9223B, EPA 180.1, 300.0, 353.2, SM2130B, 2320B, 4500Cl-
D, 4500CN-C, 4500CN-E, 4500F-C, 4500H+B, 4500NO3-F, EPA 200.7, EPA 200.8, 245.1, EPA 300.0. Organic 
Parameters: 504.1, 524.2.)  
Wastewater/Non-Potable Water (Inorganic Parameters: EPA 120.1, 1664A, 350.1, 351.1, 353.2, 410.4, 420.1, Lachat 
10-107-06-1-B, SM2320B, 2340B, 2510B, 2540C, 2540D, 426C, 4500Cl-D, 4500Cl-E, 4500CN-C, 4500CN-E, 4500F-B, 
4500F-C, 4500H+B, 4500Norg-B, 4500Norg-C, 4500NH3-B, 4500NH3-G, 4500NH3-H, 4500NO3-F, 4500P-B.5, 4500P-
E, 5210B, 5220D, 5310C, EPA 200.7, 200.8, 245.1. Organic Parameters: 608, 624, ME DRO, ME GRO, MA EPH, MA 
VPH.)  
Solid Waste/Soil (Organic Parameters: ME DRO, ME GRO, MA EPH, MA VPH.) 
 
Massachusetts Department of Environmental Protection Certificate/Lab ID: M-MA086.  
Drinking Water 
Inorganic Parameters: (EPA 200.8 for: Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,Tl) 
(EPA 200.7 for: Ba,Be,Ca,Cd,Cr,Cu,Na,Ni)  245.1, (300.0 for:  Nitrate-N, Fluoride, Sulfate) 
353.2 for:  Nitrate-N, Nitrite-N;   SM4500NO3-F, 4500F-C, 4500CN-CE, EPA 180.1, SM2130B, SM4500Cl-D, 2320B, 
SM2540C, SM4500H-B.  
Organic Parameters: (EPA 524.2 for:  Trihalomethanes, Volatile Organics) 
(504.1 for:  1,2-Dibromoethane, 1,2-Dibromo-3-Chloropropane), 314.0, 332. 
Microbiology Parameters:  SM9215B; ENZ. SUB. SM9223; MF-SM9222D 
Non-Potable Water  
Inorganic Parameters:, (EPA 200.8 for:  Al,Sb,As,Be,Cd,Cr,Cu,Pb,Mn,Ni,Se,Ag,Tl,Zn)  
(EPA 200.7 for:  Al,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,Ni,Se,Ag,Sr,Ti,Tl, V,Zn,Ca,Mg,Na,K) 
245.1, SM4500H,B, EPA 120.1, SM2510B, 2540C, 2540B, 2340B, 2320B, 4500CL-E, 4500F-BC, 426C, SM4500NH3-
BH, (EPA 350.1 for:  Ammonia-N), LACHAT 10-107-06-1-B for Ammonia-N, SM4500NO3-F, 353.2 for Nitrate-N, 
SM4500NH3-B,C-Titr, SM4500NH3-BC-NES, EPA 351.1, SM4500P-E, 4500P-B,E, 5220D, EPA 410.4, SM 5210B, 
5310C, 4500CL-D, EPA 1664, SM14 510AC, EPA 420, SM4500-CN-CE, SM2540D. 
Organic Parameters: (EPA 624 for Volatile Halocarbons, Volatile Aromatics) 

Serial_No:12071012:33

Page 31 of 34



(608 for:  Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, PCBs-Water), EPA 625 for 
SVOC Acid Extractables and SVOC Base/Neutral Extractables, 600/4-81-045-PCB-Oil 
 
 
 
  
 
New Hampshire Department of Environmental Services Certificate/Lab ID: 200307. NELAP Accredited. 
Drinking Water (Inorganic Parameters: SM6215B, 9222B, 9223B Colilert, EPA 200.7, 200.8, 245.2, 120.1, 300.0, 314.0, 
SM4500CN-E, 4500H+B, 4500NO3-F, 2320B, 2510B, 2540C, 4500F-C, 5310C, 2120B, EPA 331.0. Organic 
Parameters: 504.1, 524.2, SM6251B.)  
Non-Potable Water (Inorganic Parameters: SM9222D, 9221B, 9222B, 9221E-EC, EPA 200.7, 200.8, 245.1, 245.2, SW-
846 6010B, 6020, 7196A, 7470A, SM3500-CR-D, EPA 120.1, 300.0, 350.1, 351.1, 353.2, 420.1, 1664A, SW-846 9010, 
9030, 9040B, SM426C, SM2310B, 2540B, 2540D, 4500H+B, 4500NH3-H, 4500NH3-E, 4500NO2-B, 4500P-E, 4500-S2-
D, 5210B, 2320B, 2540C, 4500F-C, 5310C, 5540C, LACHAT 10-117-07-1-B, LACHAT 10-107-06-1-B, LACHAT 10-107-
04-1-C, LACHAT 10-107-04-1-J, LACHAT 10-117-07-1-A, SM4500CL-E, LACHAT 10-204-00-1-A, LACHAT 10-107-06-
2-D. Organic Parameters: SW-846 3005A, 3015A, 3510C, 5030B, 8021B, 8260B, 8270C, 8330, EPA 624, 625, 608, 
SW-846 8082, 8081A.)  
Solid & Chemical Materials (Inorganic Parameters: SW-846 6010B, 7196A, 7471A, 7.3.3.2, 7.3.4.2, 1010, 1030, 9010, 
9012A, 9014, 9030B, 9040, 9045C, 9050C, 1311, 3005A, 3050B, 3051A. Organic Parameters: SW-846 3540C, 3545, 
3580A, 5030B, 5035, 8021B, 8260B, 8270C, 8330, 8151A, 8082, 8081A.)  
 
New Jersey Department of Environmental Protection Certificate/Lab ID: MA935. NELAP Accredited. 
Drinking Water (Inorganic Parameters: SM9222B, 9221E, 9223B, 9215B, 4500NO3-F, 4500F-C, EPA 300.0, 200.7, 
2540C, 2320B, 314.0, SM2120B, 2510B, 5310C, SM4500H-B, EPA 200.8, 245.2. Organic Parameters: 504.1, 
SM6251B, 524.2.)  
Non-Potable Water (Inorganic Parameters: SM5210B, EPA 410.4, SM5220D, 4500Cl-D, EPA 300.0, SM2120B, 
SM4500F-BC, EPA 200.7, 351.1, LACHAT 10-107-06-2-D, EPA 353.2, SM4500NO3-F, 4500NO2-B, EPA 1664A, 
SM5310B, C or D, 4500-PE, EPA 420.1, SM4500P-B5+E, 2540B, 2540C, 2540D, EPA 120.1, SM2510B, SM15 426C, 
SM9221CE, 9222D, 9221B, 9222B, 9215B, 2310B, 2320B, 4500NH3-H, 4500-S D, EPA 350.1, SM5210B, SW-846 
3015, 6020, 7470A, 5540C, 4500H-B, EPA 200.8, SM3500Cr-D, EPA 245.1, 245.2, SW-846 9040B, 3005A, EPA 6010B, 
7196A, SW-846 9010B, 9030B. Organic Parameters: SW-846 8260B, 8270C, 3510C, EPA 608, 624, 625, SW-846 
5030B, 8021B, 8081A, 8082, 8151A, 8330, NJ OQA-QAM-025 Rev.7.)  
Solid & Chemical Materials (Inorganic Parameters: SW-846 9040B, 3005A, 6010B, 7196A, 5030B, 9010B, 9030B, 1030, 
1311, 3050B, 3051, 7471A, 9014, 9012A, 9045C, 9050A, 9065. Organic Parameters: SW-846 8021B, 8081A, 8082, 
8151A, 8330, 8260B, 8270C, 1311, 1312, 3540C, 3545, 3550B, 3580A, 5035L, 5035H, NJ OQA-QAM-025 Rev.7.) 
  
New York Department of Health Certificate/Lab ID: 11148. NELAP Accredited. 
Drinking Water (Inorganic Parameters: SM9223B, 9222B, 9215B, EPA 200.8, 200.7, 245.2, SM5310C, EPA 314.0, 
332.0, SM2320B, EPA 300.0, SM2120B, 4500CN-E, 4500F-C, 4500H-B, 4500NO3-F, 2540C, EPA 120.1, SM 2510B. 
Organic Parameters: EPA 524.2, 504.1.)  
Non-Potable Water (Inorganic Parameters: SM9221E, 9222D, 9221B, 9222B, 9215B, 5210B, EPA 410.4, SM5220D, 
2310B-4a, 2320B, EPA 200.7, 300.0, LACHAT 10-117-07-1A or B, SM4500Cl-E, 4500F-C, SM15 426C, EPA 350.1, 
LACHAT 10-107-06-1-B, SM4500NH3-H, EPA 351.1, LACHAT 10-107-06-2, EPA 353.2, LACHAT 10-107-041-C, 
SM4500-NO3-F, 4500-NO2-B, 4500P-E, 2540C, 2540B, 2540D, EPA 200.8, EPA 6010B, 6020, EPA 7196A, 
S\M3500Cr-D, EPA 245.1, 245.2, 7470A, SM2120B, SM4500-CN-E LACHAT 10-204-00-1-A, EPA 9040B, SM4500-HB, 
EPA 1664A, SM5310C, EPA 420.1, SM14 510C, EPA 120.1, SM2510B, SM4500S-D, SM5540C, EPA 3005A, 3015. 
Organic Parameters: EPA 624, 8260B, 8270C, 625, 608, 8081A, 8151A, 8330, 8082, EPA 3510C, 5030B, 9010B, 
9030B.)  
Solid & Hazardous Waste (Inorganic Parameters: 1010, 1030, SW-846 Ch 7 Sec 7.3, EPA 6010B, 7196A, 7471A, 
9012A, 9014, 9040B, 9045C, 9065, 9050, EPA 1311, 1312, 3005A, 3050B, 9010B, 9030B. Organic Parameters: EPA 
8260B, 8270C, 8081A, 8151A, 8330, 8082, 3540C, 3545, 3546, 3580, 5030B, 5035.)  
 
North Carolina Department of the Environment and Natural Resources Certificate/Lab ID : 666. Organic 
Parameters: MA-EPH, MA-VPH. 
 
Pennsylvania Department of Environmental Protection Certificate/Lab ID : 68-03671. NELAP Accredited. 
Non-Potable Water (Organic Parameters: EPA 3510C, 5030B, 625, 624. 608, 8081A, 8082, 8151A, 8260B, 8270C, 
8330) 
Solid & Hazardous Waste (Inorganic Parameters: EPA 1010, 1030, 1311, 3050B, 3051, 6010B, EPA 7.3.3.2, EPA 
7.3.4.2, 7196A, 7471A, 9010B, 9012A, 9014, 9040B, 9045C, 9050, 9065.  Organic Parameters: 3540C, 3545, 3580A, 
5035, 8021B, 8081A, 8082, 8151A, 8260B, 8270C, 8330) 
 
Rhode Island Department of Health Certificate/Lab ID: LAO00065. NELAP Accredited via NY-DOH. 
Refer to MA-DEP Certificate for Potable and Non-Potable Water.  
Refer to NY-DOH Certificate for Potable and Non-Potable Water.  
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Texas Commisson on Environmental Quality  Certificate/Lab ID: T104704476-09-1. NELAP Accredited. 
Non-Potable Water (Inorganic Parameters: EPA 120.1, 1664, 200.7, 200.8, 245.1, 245.2, 300.0, 350.1, 351.1, 353.2, 
376.2, 410.4, 420.1, 6010, 6020, 7196, 7470, 9040, SM 2120B, 2310B, 2320B, 2510B, 2540B, 2540C, 2540D, 426C, 
4500CL-E, 4500CN-E, 4500F-C, 4500H+B, 4500NH3-H, 4500NO2B, 4500P-E, 4500 S2¯D, 510C, 5210B, 5220D, 
5310C, 5540C. Organic Parameters: EPA 608, 624, 625, 8081, 8082, 8151, 8260, 8270, 8330.) 
 
Solid & Hazardous Waste (Inorganic Parameters: EPA 1311, 1312, 9012, 9014, 9040, 9045, 9050, 9065.) 
 
Department of Defense Certificate/Lab ID: L2217. 
Drinking Water (Inorganic Parameters: SM 4500H-B. Organic Parameters: EPA 524.2, 504.1.) 
 
Non-Potable Water (Inorganic Parameters: EPA 200.7, 200.8, 6010B, 6020, 245.1, 245.2, 7470A, 9040B, 300.0, 9251, 
9038, 350.1, 353.2, 351.1, 120.1, 9050A , 410.4, 9060, 1664, 420.1, LACHAT 10-107-06-1-B, SM 4500CN-E, 4500H-B, 
4500CL-E, 4500F-BC, 4500SO4-E, 426C, 4500NH3-B, 4500NH3-H, 4500NO3-F, 4500NO2-B,  4500Norg-C, 4500PE, 
2510B, 5540C, 5220D, 5310C, 2540B, 2540C, 2540D, 510C, 4500S2-AD, 3005A, 3015, 9010B, 9030B. Organic 
Parameters: EPA 8260B, 8270C, 8330, 625, 8082, 8151A, 8081A, 3510C, 5030B, MassDEP EPH, MassDEP VPH.) 
 
Solid & Hazardous Waste (Inorganic Parameters: EPA 200.7, 6010B, 7471A, 9040B, 9045C, 9065, 420.1, 9012A, 6860, 
1311, 1312, 3050B, 9030B, 3051, 9010B, 3540C, SM 510ABC, 4500CN-CE, 2540G, SW-846 7.3,   Organic Parameters: 
EPA 8260B, 8270C, 8330, 8082, 8081A, 8151A, 3545, 3546, 3580, 5035, MassDEP EPH, MassDEP VPH.) 
 
Analytes Not Accredited by NELAP 
Certification is not available by NELAP for the following analytes: EPA 8260B:  Freon-113, 1,2,4,5-Tetramethylbenzene, 
4-Ethyltoluene.  EPA 8330A:  PETN, Picric Acid, Nitroglycerine,  2,6-DANT,  2,4-DANT.  EPA 8270C:  Methyl 
naphthalene, Dimethyl naphthalene, Total Methylnapthalenes, Total Dimethylnaphthalenes, 1,4-Diphenylhydrazine 
(Azobenzene). EPA 625:  4-Chloroaniline.  EPA 350.1 for Ammonia in a Soil matrix. 
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Parking Lot Sealcoat: An
Unrecognized Source of Urban
Polycyclic Aromatic Hydrocarbons
B A R B A R A J . M A H L E R , * , †

P E T E R C . V A N M E T R E , †

T H O M A S J . B A S H A R A , ‡

J E N N I F E R T . W I L S O N , † A N D
D A V I D A . J O H N S ‡

United States Geological Survey, 8027 Exchange Drive,
Austin, Texas 78754, and City of Austin Watershed Protection
Department, P.O. Box 1088, Austin, Texas 78767

Polycyclic aromatic hydrocarbons (PAHs) are a ubiquitous
contaminant in urban environments. Although numerous
sources of PAHs to urban runoff have been identified, their
relative importance remains uncertain. We show that a
previously unidentified source of urban PAHs, parking lot
sealcoat, may dominate loading of PAHs to urban water bodies
in the United States. Particles in runoff from parking lots
with coal-tar emulsion sealcoat had mean concentrations of
PAHs of 3500 mg/kg, 65 times higher than the mean
concentration from unsealed asphalt and cement lots.
Diagnostic ratios of individual PAHs indicating sources are
similar for particles from coal-tar emulsion sealed lots
and suspended sediment from four urban streams.
Contaminant yields projected to the watershed scale for
the four associated watersheds indicate that runoff from
sealed parking lots could account for the majority of stream
PAH loads.

Introduction
Concentrations of polycyclic aromatic hydrocarbons (PAHs)s
a group of widely recognized aquatic contaminants (1)
comprising numerous carcinogens (2)shave been increasing
in recent decades in many urban lakes, particularly in areas
undergoing rapid urban growth (3). PAHs adversely affect
mammals (including humans), birds, fish, amphibians,
invertebrates, and plants; in the aquatic environment, the
effects of PAHs on invertebrates include inhibited reproduc-
tion, delayed emergence, sediment avoidance, and mortality,
and the effects on fish include fin erosion, liver abnormalities,
cataracts, and immune system impairments (4). Numerous
sources of PAHs to urban runoff have been identified,
including automobile exhaust, lubricating oils, gasoline, tire
particles, erosion of street material, and atmospheric depo-
sition (5-8), but uncertainty remains as to their relative
importance. Investigations of urban sources of PAHs have
thus far overlooked a potentially major source: parking lot
sealants, also called “sealcoat”. Our objective in this study
was to evaluate the contribution of PAHs from sealed parking
lots to urban streams.

In the United States and Canada, sealcoat is applied to
many parking lots and driveways in an effort to protect the

underlying asphalt pavement and enhance appearance. The
two primary sealcoat materials on the market are refined
coal-tar-pitch-based emulsion and asphalt-based emulsion.
Although similar in appearance (glossy black), coal tar and
asphalt have different molecular structures stemming from
their origins: coal tar is a byproduct of the production of
coke from coal, whereas asphalt is derived from the refining
of crude petroleum. Coal tar, a known human carcinogen,
is 50% or more PAHs by weight (2); the predominant
constituents of asphalt are bitumens, complex mixtures of
hydrocarbons that include asphaltenes, saturates, aromatics,
and resins (9). Coal-tar-emulsion- and asphalt-emulsion-
based sealcoats typically contain 20-35% of the emulsion.

Parking lot sealants are used extensively in the United
States and Canada. Although national use figures are not
available, the Blue Book of Building and Construction (10),
a directory for the construction industry, lists over 3300
pavement sealant companies in 28 U.S. states. One company
advertises the application of 1.7 billion liters to date worldwide
(11), and another reports having sealed over 33 million square
meters (12). The City of Austin, population 650000 (2000
census), estimates that about 2.5 million liters of sealcoat is
used annually in this city (13).

Sealcoat abrades from the parking lot surface relatively
rapidly, and reapplication is recommended every two to three
years (14). In 2003, the City of Austin identified abraded
parking lot sealcoat as a possible source of high concentra-
tions of PAHs in streambed sediment (15). Here we present
evidence suggesting that parking lot sealcoat could indeed
be the dominant source of PAHs to watersheds with
residential and commercial development.

Experimental Section
Sample Collection. We compared concentrations and yields
of particulate PAHs in simulated runoff from parking lots
sealed with coal-tar-based sealcoat, from lots sealed with
asphalt-based sealcoat, and from unsealed asphalt and
cement lots. Thirteen urban parking lots, representing a range
of sealant types that are currently in use in Austin, TX, were
sampled (Table 1). In addition, four test plots, each about
120 m2, were sampled. Three of the test plots were sealed
just prior to testing, and one was left unsealed (asphalt
surface). The test plots are at the Robert Mueller Municipal
Airport, Austin, TX, which has been closed since 1999. A full
description of the sampling is given in ref 16. In brief, 50 m2

areas of each parking lot and the test plots were sprinkled
with 2 mm of distilled water (100 L over a 50 m2 area) to
simulate a light rain, and concentrations of PAHs were
analyzed in particles filtered from the runoff. The study
focused on the particulate fraction, as PAHs in urban runoff,
particularly those of higher molecular weight, are mostly
associated with particulates (7, 17); for selected samples (test
plots and seven parking lots), the dissolved phase also was
analyzed. The testing followed a minimum of 5 days with no
rainfall. The parking lots were sampled once, and the test
plots were sampled three times over a 6 week period. Water
was sprayed from a plastic hand-held sprayer at a rate of
about 7 L/min from a height of about 0.75 to 1 m. Spill berms
were used at the down-slope end of the delineated area to
gather water, which was then pumped into high-density
polyethylene (HDPE) containers (Figure S1, Supporting
Information). Recovery of water and observations about
losses of water to wetting and leakage under the berms were
noted. The water was returned to the laboratory, poured
into a 50 L churn to keep the sample well mixed, and filtered
through 0.45 µm pore size PTFE filters. The filters were

* Corresponding author phone: (512) 927-3566; fax: (512) 927-
3590; e-mail: bjmahler@usgs.gov.

† United States Geological Survey.
‡ City of Austin Watershed Protection Department.
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massaged inside locking bags to remove retained particles,
as described in ref 18, and the recovered particulates were
submitted as chilled slurries in clean glass vials to the U.S.
Geological Survey National Water Quality Laboratory (NWQL)
for analysis. In some cases the filtrate also was shipped, in
chilled and clean amber glass bottles, to the NWQL for
analysis of dissolved PAH. One or more samples of unfiltered
water were collected from the churn for measurement of
suspended sediment concentration (SSC), used to determine
the mass of sediment recovered during each test. Although
the 2 mm of simulated rain was not enough to wash off all
of the mobile sediment, the recovered water was visibly
clearer toward the end of each application. In samples from
the five sites in which SSC was measured in the first 50 L and
final 50 L of water, SSC decreased by a mean of 65% (range
of 39-84%). We therefore assumed that the tests recovered
most of the sediment that would be mobilized from the
parking lot surfaces by a rain event, regardless of magnitude.
Large, intense storms, however, likely would generate a higher
yield of sediment.

The test plot and parking lot scrapings were obtained by
scraping a small area (less than 0.25 m2) with a metal paint
scraper. The particulates removed were brushed onto a piece
of new cardstock and then into a cleaned glass jar. The paint
scraper was cleaned between sites, and a new brush was
used at each site. Scrapings were examined by light and
electron microscopy (Figure S2, Supporting Information),
and submitted to the NWQL for PAH analysis.

Computation of Yields. Losses of water to wetting and
losses of water and sediment leaking under the berms were
estimated. Recovery of water ranged from 19 to 85 L with a
median of 58 L. The lowest recoveries were from flat, unsealed
asphalt lots, and the highest recoveries were from sealed lots
and cement lots with gentle slopes. On the basis of recoveries
and field observations, it was concluded that about 18 L of
water was retained on the surface of sealed lots and cement
lots and that the remainder of the water loss was a result of
leakage past the berms. It was assumed that no yield of

particles was associated with the water volume lost to surface
wetting and that water leaking past the berms had the same
SSC and contaminant levels as recovered water. For unsealed
asphalt lots, the loss to wetting was estimated as 36 L for a
maximum potential recovery of 64 L. Thus, to estimate the
total yield of sediment from each lot, SSC was multiplied by
the assumed maximum recovery (82 L for sealed and cement
lots and 64 L for unsealed asphalt lots) to account for
recovered water and leakage past the berms. Yields of PAH
were estimated by multiplying the total yield of sediment
times particle concentrations.

Chemical Analysis. Samples were prepared by extracting
about 0.5 g dry weight of sample using pressurized solvent
extraction at 120 and 200 °C with a mixture of water and
isopropyl alcohol. The samples were extracted at each
temperature at a pressure of 13800 kPa. Surrogate compounds
were added to the sample prior to extraction to verify method
recoveries. The extract was cleaned up using polystyrene
divinylbenzene and Florisil solid-phase extraction cartridges.
The extract was concentrated, solvent exchanged to ethyl
acetate, and diluted to 10 mL. An internal standard mixture
was added to an aliquot of the extract, and the extract was
analyzed by full-scan gas chromatography/mass spectrom-
etry (GC/MS). Difficult sample matrices were diluted before
the full-scan analysis, and diluted surrogates were estimated
in the samples.

Compound identifications were based on comparison of
peak retention times and mass spectra to those of authentic
standard compounds for the target compounds. Response
factors were calculated for each compound from a set of
calibration standards. Quantitation was carried out following
the methods of Olson et al. (19). For PAHs in the particulate
phase, the estimated method reporting limit (MRL) is 5 µg/
kg for a 25 g sample. As less than 25 g was extracted, the MRL
was raised accordingly, on a sample-by-sample basis. In some
cases, MRLs were raised because of background interferences.

Dissolved-phase samples were analyzed following the
method described by Fishman and Friedman (20), with the

TABLE 1. Sampling Site Characteristics

site name surface type date of sealant application sampling date study component

CTTP1 coal-tar emulsion sealant Aug 5-6, 2003 8/21/2003 test plot
CTTP2 coal-tar emulsion sealant Aug 5-6, 2003 8/21/2003 test plot
ASTP asphalt emulsion sealant Aug 5-6, 2003 8/21/2003 test plot
UNSASTP unsealed asphalt pavement Aug 5-6, 2003 8/21/2003 test plot

CTTP1 coal-tar emulsion sealant 9/9/2003 test plot
CTTP2 coal-tar emulsion sealant 9/9/2003 test plot
ASTP asphalt emulsion sealant 9/9/2003 test plot
UNSASTP unsealed asphalt pavement 9/9/2003 test plot

CTTP1 coal-tar emulsion sealant 9/26/2003 test plot
CTTP2 coal-tar emulsion sealant 9/26/2003 test plot
ASTP asphalt emulsion sealant 9/26/2003 test plot
UNSASTP unsealed asphalt pavement 9/26/2003 test plot

ASPL1 asphalt emulsion sealant June 2003 9/7/2003 parking lot
ASPL2 asphalt emulsion sealant June 2003 9/7/2003 parking lot
ASPL3 asphalt emulsion sealant July 2003 9/28/2003 parking lot

CTPL1 coal-tar emulsion sealant March 2003 9/7/2003 parking lot
CTPL2 coal-tar emulsion sealant July 2003 9/28/2003 parking lot
CTPL3 coal-tar emulsion sealant July 2003 9/28/2003 parking lot
CTPL4 coal-tar emulsion sealant July 2003 9/30/2003 parking lot
CTPL5 coal-tar emulsion sealant July 1999 9/30/2003 parking lot
CTPL6 coal-tar emulsion sealant Nov 2000 9/30/2003 parking lot

UNSASPL1 unsealed asphalt pavement 9/8/2003 parking lot
UNSASPL2 unsealed asphalt pavement 9/30/2003 parking lot
UNSCONPL1 unsealed concrete pavement 9/8/2003 parking lot
UNSCONPL2 unsealed concrete pavement 9/8/2003 parking lot
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difference that continuous liquid-liquid extraction was
substituted for use of the separatory funnel. In brief, 1 L
samples fortified with surrogate compounds were extracted
by continuous liquid-liquid extraction for 6 h under acidic
and then basic conditions. Internal standards were added
and sample extracts concentrated to 1 mL. Samples were
analyzed by GC/MS in electron impact mode. Sample
identifications were made by matching retention times and
mass spectra with those of standard compounds. Quanti-
tation involved use of internal standards and calibration
curves generated by standard compounds of known amounts.

Quality control (QC) consisted of environmental and
internal laboratory samples. Two duplicate environmental
samples for particulate analysis of PAH were collected. For
one of the sets of duplicates, ΣPAH differed by 8%; for the
second (which had ΣPAH > 4000 mg/kg), ΣPAH differed by
54%. In the equipment blank analyzed for dissolved PAH,
three parent PAHs were detected at concentrations about
half that of the environmental sample with the lowest
concentrations, and less than 1% that of the environmental
sample with the highest concentrations.

Laboratory QC samples for particulate PAH analyses
consisted of analysis of spiked samples, blanks, and samples
of certified reference material (CRM). The median recovery
for the six spiked samples was 76%. For the six laboratory
blanks, an analyte was detected in 85 of 336 possible cases.
The detected concentrations ranged from 0.1% to 3.5% of
that in the environmental sample with the lowest concen-
tration for that analyte. For the two analyses of CRM, the
recoveries were within the NWQL-established acceptable
range for 83% of the cases.

Three commercially available asphalt-based emulsion
sealcoat products and six coal-tar-based emulsion sealcoat
products were analyzed at DHL Analytical, Round Rock, TX,
using EPA method SW 8270 (21). In each case, the product
sample was taken directly from the container. Concentrations
of 16 parent PAHs were determined. The sealants analyzed
were not necessarily the same as those applied to the test
plots or on the parking lots in use, although there was some
overlap (product ASPA was used on test plot ASTP; product
CTPF was used on test plot CTTP2) (Table 2).

Results
Concentrations and yields of total particulate PAH and total
dissolved PAH in the runoff and total PAH in the scrapings
were computed and compared between parking lot surface
types (Table 2). The total particulate PAH (ΣPAH) concentra-
tion was computed for each sample as the sum of naph-
thalene, 2-methylnaphthalene, acenaphthylene, acena-
phthene, fluorene, phenanthrene, anthracene, fluoranthene,
pyrene, benz[a]anthracene, chrysene, benzo[a]pyrene, and
dibenz[ah]anthracene, which are the same as those used for
the consensus-based sediment quality guidelines of Mac-
Donald et al. (22). For unsealed parking lots (asphalt
pavement and concrete combined), the mean ΣPAH was 54
mg/kg (range of 7.2-75 mg/kg), more than twice the probable
effect concentration sediment quality guideline of 22.8 mg/
kg (22) (Table 2), and in the range of those found by others
in urban and roadway runoff (e.g. refs 23-25). However, the
mean ΣPAH concentration from the asphalt-sealed parking
lots was more than 10 times higher (mean of 620 mg/kg,
range of 250-830 mg/kg) than that from unsealed parking
lots, and the mean ΣPAH concentration from the coal-tar-
sealed parking lots was 65 times higher (mean of 3500 mg/
kg, range of 520-9000 mg/kg) (Table 2; complete concen-
tration data are given in ref 16). ΣPAH concentrations in
runoff from coal-tar-sealed lots were significantly higher than
in runoff from other surface types (Kruskal-Wallis test of
comparisons, hypothesis of no difference between groups
rejected for p < 0.05). PAH concentrations from coal-tar-

sealed lots also were much higher, in most cases by orders
of magnitude, than PAH concentrations in other urban
sources such as tire particles, motor oil, and weathered
asphalt (Figure 1; note that this figure uses a different
summation of PAH). ΣPAH concentrations in runoff from
the sealed test plots were generally lower than those from
the sealed parking lots, but the difference was not statistically
significant, and concentrations from unsealed surfaces, with
the exception of one outlier, were similar for test plots and
parking lots.

Concentrations of ΣPAH in the scrapings ranged from
9500 to 83000 mg/kg for coal-tar-emulsion-sealed surfaces
(including test plots) and from 110 to 2000 mg/kg for asphalt-
emulsion-sealed surfaces (Table 2). Scrapings of two unsealed
asphalt parking lots had ΣPAH concentrations of 7.1 and 20
mg/kg. Scrapings were observed under light and electron
microscropy (Figure S2, Supporting Information).

Concentrations of total dissolved PAH (ΣPAHdiss, com-
puted as the sum of the same PAHs as in ΣPAH excluding
2-methylnaphthalene; nondetections treated as zeros) for
the test plots were about an order of magnitude greater in
samples from the coal-tar-sealed test plots than concentra-
tions in samples from the asphalt-sealed test plot, which in
turn were about an order of magnitude greater than those
from the unsealed test plot (Table 2). Nine of the 16 PAHs
analyzed for were detected (complete data are in ref 16).
Higher weight PAHssbenzo[b]fluoranthene, benzo[k]-
fluoranthene, benzo[a]pyrene, indenopyrene, benzo[ghi]-
perylene, benz[a]anthracene, and dibenz[ah]anthracenes
were not detected at laboratory reporting levels ranging from
1.7 to 3.4 µg/L. Four PAHs (acenaphthylene, acenaphthene,
chrysene, and fluorene) were detected only in runoff from
the coal-tar-sealed test plots; anthracene was detected in
runoff from all the sealed test plots but not from the unsealed
site. A similar suite of PAHs were detected at those parking
lots for which the filtrate was analyzed (Table 2; complete
data are in ref 16).

Concentrations of ΣPAH in the commercially available
sealant products and surface scrapings exceeded those of

FIGURE 1. Sum of 10 PAHs (fluoranthene, pyrene, benz[a]anthracene,
benzo[a]pyrene, benzo[e]pyrene, indeno[1,2,3-cd]pyrene, chrysene,
benzo[b]fluoranthene, benzo[k]fluoranthene, and benzo[ghi]perylene)
in particles in runoff from simulated rainfall on coal-tar emulsion
sealcoat (CT), asphalt emulsion sealcoat (AS), and unsealed cement
and asphalt (US) parking lots (]) and test plots (b). Parking lots
were sampled once, and test plots were sampled three times.
Concentrations for other PAH sources reported in the literature
also are indicated. These 10 PAHs were summed for this graph to
facilitate comparison between experimental and reported con-
centrations.
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the particulates in the washoff. Concentrations of ΣPAH in
commercially available coal-tar-based sealcoat products
ranged from 3.4 to 20 wt %, compared to 0.03 to 0.66 wt %
for asphalt-based sealcoat products analyzed (Table 2;
complete data in Table S1, Supporting Information).

Yields of ΣPAH (mass of ΣPAH per unit area of parking
lot) computed for the simulated rainfall followed patterns
similar to those of concentrations. Complete data for yields
can be found in Table S2 in the Supporting Information. As
with the concentrations, there was a wide range in the yields
for a given surface type, in most cases more than an order
of magnitude. The mean yield from coal-tar-sealed lots
exceeded that from asphalt-sealed lots by more than a factor
of 2, although this difference was not statistically significant
(Kruskal-Wallis test of comparison, p < 0.05). However, the
mean yield from sealed lots (asphalt and coal tar combined)
exceeded that from unsealed lots by a factor of 50, and the
difference was statistically significant.

Discussion
Runoff from parking lots typically is contaminated with PAHs
from leaking motor oil, tire particles, vehicle exhaust, and
atmospheric fallout, and it is not surprising that the mean
concentration of ΣPAH in particles washed off each of the
different surface types exceeded the probable effect sediment
quality guideline. However, the large differences between

concentrations for the different surface types suggest that
abraded sealant products are a potentially important (and
heretofore unrecognized) contributor to PAH contamination
in urban and suburban water bodies.

Comparison of Medium, Aging, and Vehicle Use on
Concentrations and Yields. For both coal-tar- and asphalt-
emulsion-based sealants, the ΣPAH concentration decreased
from the unapplied sealant products to the scrapings to the
washoff samples, as did the difference in concentration
between the coal-tar-based and asphalt-based sealant samples
(Figure 2). The difference in the median ΣPAH concentration
between the coal-tar-based and asphalt-based sealants was
70-fold for the products analyzed and decreased to 40-fold
for the scrapings and to a factor of about 8 for the washoff
samples. Although the chemical changes between the product
pre- and postapplication were not the focus of this study,
the decrease in ΣPAH concentrations from the scrapings to
the washoff particulates and the magnitude of the difference
between the coal-tar-sealed lots and the asphalt-sealed lots
can be attributed to dilution of abraded particles with less
contaminated street dust and the greater abrasion of the
asphalt-sealed compared to the coal-tar-sealed surfaces. A
simple mass balance, assuming dilution of the coal tar
scrapings (median ΣPAH concentration of 13000 mg/kg) by
street dust (median ΣPAH concentration of 50 mg/kg) at a
proportion of 1 part abraded particles to 7 parts street dust,
results in the concentration found in the washoff. If the
proportion of abraded particles is increased for the asphalt
lots on the basis of the increased yields measured for asphalt-
sealed lots (assuming that the greater median particle yield
of 320 mg/m2 from asphalt-sealed lots versus 200 mg/m2

from coal-tar-sealed lots results from increased abrasion),
the concentration found in the washoff from asphalt-sealed
lots is well approximated.

The effect of aging of sealants on concentration over the
short term (7 weeks) was evident at the test plots (Figure 3a).
Overall, the concentration of ΣPAH and ΣPAHdiss in the
washoff from each test plot decreased over the 7 week period
following application. In one instance (CTTP2, second sam-
pling of washoff) ΣPAH exceeded that previously sampled,
but in all cases the concentration at the end of the period
was less than that at the beginning. The PAH assemblage
changed over the same period as well, as represented by a
comparison of higher molecular weight (MW) to lower MW
PAHs. In the particulate samples the ratio of higher MW
PAHs (represented by benzo[a]pyrene + chrysene) to the
lower MW PAHs (represented by fluorene + phenanthrene;
these two PAHs were chosen as they were detected in most
of the samples) increased at all of the sealed test sites. As the
lower MW PAHs are more volatile and soluble than the higher
MW PAHs, volatilization and leaching of the lower MW PAHs

TABLE 2. Concentrations of PAH in Washoff Samples,
Scrapings, and Unapplied Sealcoat Producta

washoff samples scrapings product

ΣPAH,
mg/kg

ΣPAHdiss,
µg/L

ΣPAH,
mg/kg

ΣPAH(dry),
mg/kg

Test Plots
CTTP1, 8/12/03 21 83000 CTPA 34000
CTTP1, 8/21/03 1700 14 CTPB 113000
CTTP1, 9/9/03 530 CTPC 202000
CTTP1, 9/26/03 460 6.9 CTPD 86000

CTPE 49000
CTTP2, 8/12/03 11 11000 CTPF 61000
CTTP2, 8/21/03 1200 7.3
CTTP2, 9/9/03 4000 ASPA 6600
CTTP2, 9/26/03 140 3.8 ASPB 1300

ASPC 300
ASTP, 8/12/03 1.3 110
ASTP, 8/21/03 96 1.2
ASTP, 9/9/03 40
ASTP, 9/26/03 28 0.64

UNSASTP, 8/12/03 0.16
UNSASTP, 8/21/03 410 0.34
UNSASTP, 9/9/03 25
UNSASTP, 9/26/03 14 0.17

Parking Lots
CTPL1 2000 NA 25000
CTPL2 9000 5.4 15000
CTPL3 2000 7.1 11000
CTPL4 1300 12 9500
CTPL5 520 2.3 9900
CTPL6 5900 16 17000

ASPL1 250 NA 340
ASPL2 830 NA 2000
ASPL3 770 5.1 420

UNSCONPL1 75 NA NA
UNSCONPL2 69 NA NA
UNSASPL1 64 NA 7.1
UNSASPL2 7.2 0.24 20

aSums are as defined in the text. NA ) not analyzed, CT ) coal-
tar-based emulsion, AS ) asphalt-based emulsion, UNSAS ) unsealed
asphalt pavement, and UNSCON ) unsealed concrete pavement.

FIGURE 2. Comparison of ΣPAH concentrations in commercially
available sealcoat products, scrapings from parking lots, and
particles in washoff from parking lots for coal tar (]) and asphalt
(b) based sealants.
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from the newly applied sealant might be responsible for some
of the decrease in concentration. For the parking lots, only
coal-tar-sealed lots represented a range of ages, and for these
lots there was no relationship between concentration or
higher MW to lower MW PAH ratio and age of the sealant
(Figure 3b). This might be because the parking lots were
each sampled only once; the very wide range in PAH content
between products, even those of a similar kind, may mask
the effect of aging when time-series data are not available.
Although the data are limited, they suggest that lots with
older sealant tend to have a higher ratio of higher MW to
lower MW PAHs, and that that ratio may reach a plateau
after a period of time.

Comparison of the yields from the parking lots to those
from the test plots, which receive no vehicle traffic, dem-
onstrates the importance of abrasion of sealcoat by vehicles
on ΣPAH yield: the mean ΣPAH yield was 20 and 160 times
greater for the coal-tar-sealed and asphalt-sealed parking
lots, respectively, than for the analogous test plots. This does
not appear to be attributable to use patterns, although traffic
counts were not made: the coal-tar-sealed lots are a mix of
lots in constant use throughout the day (e.g., shopping center)
and those with all-day parking (e.g., office), which are
assumed to receive less use than those in constant use; all
of the asphalt-sealed lots are all-day parking.

Environmental Implications. Given the extremely el-
evated concentrations of PAHs in particles washed from
sealed parking lots, how important is this contribution to
the total mass of PAHs in urban streams? To answer this
question, we compared the PAH assemblages and estimated
PAH loads associated with particulates in parking lot runoff
to those associated with suspended sediment collected during
storm flow in four streams: Williamson Creek (Austin, TX)
(18) and influent streams to Echo Lake, Fosdic Lake, and
Lake Como (Fort Worth, TX) (26). These four streams are in
highly urbanized watersheds (land use for the Austin
watershed is about 65% urban, and for the three Fort Worth

watersheds is more than 90% urban; full land use is given in
Table S3, Supporting Information); the streams are ephem-
eral, and urban runoff is assumed to comprise a large
component of storm flow.

PAHs comprise a large group of compounds, and PAH
assemblage is often used to infer PAH sources (27). Differ-
ences in PAH assemblages can be investigated by computing
the ratios of selected PAHs (28, 29). The best indicator ratios
of coal tar as a PAH source have been identified as fluor-
anthene:pyrene, indeno[1,2,3-cd]pyrene:benzo[ghi]perylene,
and benzo[a]pyrene:benzo[e]pyrene (30, 31). In graphs that
combine these ratios, similarities and differences between
parking lot and stream samples are apparent (Figure 4): ratios
in the urban stream sediment group match those in runoff
from coal-tar-sealed lots more closely than they do those
from asphalt-sealed lots and from unsealed lots (asphalt and
cement). We found these ratios were far more effective at
distinguishing between the different parking lot samples and
stream samples than ratios indicative of combustion versus
noncombustion sources, or other approaches such as
comparison of parent compound distribution (32). Although
alkylated PAH homologues were analyzed (including C1-
C5 homologues of the MW 128, 178, 202, 228, and 252 PAHs),
their interpretation did not assist in discriminating between
PAHs from the different parking lot surfaces.

The relative amount of similarity between groups of
samples, as defined by the ratios, was quantified through

FIGURE 3. ΣPAH concentrations (closed symbols) and PAH ratios
of higher and lower molecular weight PAHs (open symbols) (a) in
scrapings and particles washed off coal-tar-sealed test plots
(0, ]) and an asphalt-sealed plot (4) and (b) as they relate to the
age of coal-tar sealant in samples from parking lots in use.

FIGURE 4. Comparison of indicator ratios of PAHs in particles
washed from parking lots with coal-tar emulsion sealcoat, asphalt
emulsion sealcoat, and unsealed asphalt pavement and concrete
pavement, and in suspended sediment collected from four urban
streams after storms.

5564 9 ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 39, NO. 15, 2005



discriminant function analysis. In discriminant function
analysis, each significant independent variable adds to
discrimination between multiple groups. The three ratios
(fluoranthene:pyrene, indeno[1,2,3-cd]pyrene:benzo[ghi]-
perylene, and benzo[a]pyrene:benzo[e]pyrene) were entered
into the analysis as the independent variables, with the
different types of samples (coal-tar-emulsion-sealed lots,
asphalt-emulsion-sealed lots, unsealed lots, and urban
stormflow stream sediments) defining four groups of de-
pendent variables. All three variables were shown to con-
tribute significantly to discrimination between the groups (p
< 0.001). The distances between the centroids of the groups
were determined by computing the squared Mahalanobis
distance, which is a measure of the distance between two
points in the space defined by two or more correlated
variables. The centroid of the group defined by the suspended
sediment from urban streams is closest to the centroid of the
coal-tar-based sealant group, next closest to that of the
unsealed lot group, and farthest from that of the asphalt-
based sealant group (squared Mahalanobis distances of 5.7,
13.0, and 25.0, respectively). Thus, on the basis of the three
ratios diagnostic of coal-tar sources, the PAH assemblage of
the suspended sediment from the urban streams most closely
resembles that of the coal-tar-based sealant group, supporting
the hypothesis that coal-tar-based sealants are an important
source of PAHs in urban streams.

Moving to a mass-balance approach at the watershed
scale for each of the four urban watersheds, we compared
measured storm-event stream loads of ΣPAH to those
estimated to be contributed by sealed parking lots. Digital
land-use maps that included parking lots were provided by
the Cities of Austin and Fort Worth and were updated using
recent aerial photography and site inspections. Sealed and

unsealed lots were identified by site inspection. We computed
the hypothetical storm-event load generated by sealed
parking lots in each watershed by multiplying the mean yield
for sealed parking lots (coal-tar and asphalt emulsion sealcoat
combined) determined from the runoff experiments by the
sealed parking lot area of each watershed. We assumed that
the 2 mm of water applied for the field tests mobilized all
available particles, and that all runoff from parking lots
entered storm sewers and was delivered to the stream.
Although there is substantial variation in event loads for each
stream (18, 26), for all four watersheds the estimated ΣPAH
loads contributed by sealed parking lots are similar in
magnitude to measured stream loads, even though sealed
parking lots cover only 1-2% of each watershed (Figure 5).
These results might explain why an investigation carried out
in Marquette, MI, found that runoff from commercial parking
lots contributed 64% of the PAH load to the urban watershed
studied (33).

What would be the effect on PAH loading to these
watersheds if parking lots were not sealed? For each of the
four watersheds, we compared the ΣPAH load contributed
by parking lots (computed on the basis of the aerial extent
of unsealed and sealed parking lots) to that obtained by
applying the average yield for unsealed lots to all parking
lots (Figure 6). We estimate that the ΣPAH load from parking
lots in these watersheds would be reduced to 5-11% of the
current loading if all lots were unsealed.

With the exception of the sealcoat itself, unsealed parking
lots receive PAHs from the same urban sources as do sealed
parking lotsse.g., tire particles, leaking motor oil, vehicle
exhaust, atmospheric falloutsyet the average yield of PAHs
from sealed parking lots is 50 times greater than that from
unsealed lots. PAH assemblages and estimated loads further
suggest that sealed parking lots could be dominating PAH
loading in watersheds with commercial and residential land
use. The implications of these results extend beyond Texas
to the rest of the United States and Canada, where parking
lot sealcoat is used extensively, and to other countries where
sealcoat is being introduced. Previously identified urban
sources of PAHs, such as automobile exhaust and atmo-
spheric deposition, have been difficult to control or even
quantify because of their nonpoint nature. In contrast, sealed
parking lots are point sources, and use of the sealant is
voluntary and controllable.
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FIGURE 5. Comparison of estimated event loads of ΣPAH from
sealed parking lots and measured instream storm-event loads for
four urban watersheds. The interquartile range of estimated loads
is shown in gray shading, on the basis of 25th and 75th percentile
yields computed for sealed parking lots; the mean estimated load
is indicated by a dashed line. Measured instream loads for four to
eight individual events are shown as bars.

FIGURE 6. Comparison of event loads of ΣPAH for four urban
watersheds estimated for parking lots in their current (2004) state
(sealed by gray bars and unsealed by white bars) and projected
loads if all existing parking lots were unsealed (black bars). Loads
were estimated on the basis of the yields from the runoff experiments
and the area of parking lots in each watershed.
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Collaborative studies by the City of Austin and the U. S. Geological Survey (USGS) have identified 
coal-tar based sealcoat—the black, shiny emulsion painted or sprayed on asphalt pavement such 
as parking lots—as a major and previously unrecognized source of polycyclic aromatic hydrocar-
bon (PAH) contamination. Several PAHs are suspected human carcinogens and are toxic to aquatic 
life. Studies in Austin, Texas, showed that particles in runoff from coal-tar based sealcoated 
parking lots had concentrations of PAHs that were about 65 times higher than concentrations in 
particles washed off parking lots that had not been sealcoated. Biological studies, conducted by 
the City of Austin in the field and in the laboratory, indicated that PAH levels in sediment contami-
nated with abraded sealcoat were toxic to aquatic life and were degrading aquatic communities, 
as indicated by loss of species and decreased numbers of organisms. Identification of this source 
of PAHs may help to improve future strategies for controlling these compounds in urban water 
bodies across the Nation where parking lot sealcoat is used.

Particles in runoff from coal-tar based sealcoated parking lots had concentrations of PAHs 
that are about 65 times higher than concentrations in particles washed off parking lots that 
had not been sealcoated. 

What are PAHs, coal tar, and 
sealcoat?

Polycyclic aromatic hydrocarbons 
(or PAHs) are a group of organic contam
inants that form from the incomplete 
combustion of hydrocarbons, such as coal 
and gasoline. PAHs are an environmental 
concern because they are toxic to aquatic 
life and because several are suspected 
human carcinogens. 

Coal tar is a byproduct of the coking 
of coal, and can contain 50 percent or 
more PAHs by weight. 

Sealcoat is a black liquid that is 
sprayed or painted on asphalt pave
ment in an effort to protect and beautify 
the asphalt. Most sealcoat products are 
coaltar or asphalt based. Many coaltar 
sealcoat products contain as much as 30 
percent coal tar by weight. Product analy
ses by the City of Austin indicated that 
coaltar sealcoat products have median 
concentrations of total PAHs about 70 
times higher than concentrations in 
asphaltbased sealcoat products.

Sealcoat is used commercially and 
by homeowners across the Nation. It is 
applied to residential driveways and to 
parking lots associated with commercial 
businesses (including strip malls and 
shopping centers), apartment and condo
minium complexes, churches, schools, 
and business parks. The City of Austin, 
Texas, estimates that about 600,000 gal
lons of sealcoat are applied every year 
in the greater Austin area. National use 
numbers are not available, but commer
cial availability suggests that asphalt
based sealcoat is commonly used on the 
West Coast and coaltar based sealcoat 
is commonly used in the Midwest, the 
South, and on the East Coast.



How does sealcoat get from 
parking lots into the environment?

Vehicle tires abrade parking lot 
sealcoat into small particles. These small 
particles are washed off parking lots by 
precipitation and into storm sewers and 
streams. Sealcoat “wear and tear” is 
visible in high traffic areas within a few 
months after application. Sealcoat manu
facturers recommend reapplication every 
2 to 3 years.

What are potential environmental 
and human-health concerns?

PAHs are toxic to mammals 
(including humans), birds, fish, amphib
ians, invertebrates, and plants. Aquatic 
invertebrates, the insects and other small 
animals that live in streams and lakes, are 
particularly susceptible to PAH contami
nation, especially the bottom dwellers 
(benthic invertebrates) that live in the 
mud where PAHs tend to accumulate. 
They are an important part of the food 
chain and are often monitored as indica

tors of stream quality (analogous to the 
“canary in the coal mine” concept). Pos
sible effects of PAHs on aquatic inver
tebrates include inhibited reproduction, 
delayed emergence, sediment avoidance, 
and mortality, and possible adverse 
effects on fish include fin erosion, liver 
abnormalities, cataracts, and immune 
system impairments. PAHs tend to attach 
to sediment; the Probable Effect Concen
tration (PEC)—a widely used sediment
quality guideline that is the concentra
tion of a contaminant in bed sediment 
expected to adversely affect benthic (or 
bottomdwelling) biota—is 22.8 mg/kg 
(milligrams per kilogram) for total PAHs.

Studies by USGS and City of Austin 
did not evaluate humanhealth risk from 
exposure to sealcoat. Humanhealth risk 
from environmental contaminants is often 
evaluated in terms of exposure pathways. 
For example, people could potentially 
be exposed to PAHs in sealcoat through 
skin contact with abraded particles from 
parking lots, inhalation of windblown 
particles, and inhalation of fumes that 
volatilize from sealed parking lots. PAHs 
in streams and lakes rarely pose a human

health risk via drinking water because 
of their tendency to attach to sediment 
rather than dissolve in water. In addition, 
because PAHs do not readily bioaccu
mulate within the food chain, possible 
humanhealth risks associated with con
sumption of fish are low.

What are the concentrations of 
PAHs in runoff from sealed and 
unsealed parking lots?

Concentrations of PAHs in particles 
(including abraded sealcoat along with 
urban dust and other sediment) washed 
off from each of the different surface 
types—including the unsealed park
ing lots—were greater than the PEC of 
22.8 mg/kg. The average concentration 
in particles washed off parking lots that 
were not sealcoated was 54 mg/kg. This 
is not surprising because runoff from 
parking lots is likely to contain PAHs 
from many sources, including leaking 
motor oil, tire particles, vehicle exhaust, 
and atmospheric deposition. 

Concentrations of PAHs were much 
higher in particles in runoff from parking 
lots sealed with coaltar based sealcoat 
than from all other types of parking lot 
surfaces. Specifically, the average con
centration of PAHs from coaltar sealed 
lots was 3,500 mg/kg, about 65 times 
higher than the average concentration in 
particles washed off unsealed parking 
lots. The average concentration in par

How did USGS study parking lot runoff?

USGS researchers sampled runoff at 13 parking 
lots in Austin. They also took scraping samples of 
parking lot surfaces to compare source materials 
to particles in the runoff. Scraping samples and 
the water and particles in the runoff samples were 
analyzed for a suite of PAHs, major elements, and 
trace elements. The researchers sprayed water on 
four different types of parking lot surfaces: lots 
sealed with coaltar based sealcoat (top photo), 
lots sealed with asphaltbased sealcoat, unsealed 
asphalt lots, and unsealed concrete lots. The runoff 
was collected behind spill berms, pumped into 
containers (middle photo) and filtered through 
Teflon filters to collect the particulates for analysis 
(bottom photo). The particulates, the filtered water, 
and samples of sealcoat scraped from the parking 
lot surfaces were analyzed for PAHs at the USGS 
National Water Quality Laboratory in Denver, 
Colorado. Concentrations and yields (the amount 
of PAHs coming off a parking lot per unit area) 
were used to determine levels of contamination in 
runoff from each type of parking lot and the impor
tance of sealed lots as a source of PAHs to urban 
streams. 

Concentrations of total PAHs in particles 
in runoff from sealed parking lots greatly 
exceeded concentrations from unsealed 
parking lots. The bar on each graph is 
the mean concentration. The y-axis is 
logarithmic.
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ticles washed off parking lots sealed with 
asphaltbased sealcoat was 620 mg/kg, 
about 10 times higher than the average 
concentration from unsealed parking lots 
and 6 times less than the average concen
tration from coaltar sealed lots.

The large differences between 
concentrations associated with sealed 
and unsealed parking lots indicate that 
abraded sealcoat is a major and previ
ously unrecognized contributor to PAH 
contamination.

How do PAHs from sealcoat affect 
the quality and biology of streams?

Studies by USGS scientists dem
onstrated possible connections between 
PAHs in particles washed off sealed 
parking lots and PAHs in suspended sedi
ment in four streams in Austin and Fort 
Worth, Texas. The total mass of PAHs 
(or “load”) expected to wash off sealed 
parking lots was compared to the load of 
PAHs measured in suspended sediment 
in the four streams after rainstorms. The 
load of PAHs estimated to come from the 
sealed parking lots was comparable to the 
measured load in the streams, indicating 
that runoff from sealed parking lots could 
account for the majority of PAHs in these 
streams. Findings also showed that PAHs 
in suspended sediment in the streams 
were chemically similar to those in par
ticles washed off parking lots sealed with 
coaltar based sealcoat. What would be 
the effect on PAH loading to the streams 
if parking lots were not sealed? Estimates 

How did City of Austin scientists conduct biological studies?

City of Austin biologists conducted laboratory and field studies to evaluate the 
effects of sealcoated parking lots on aquatic communities in area streams. These 
studies included toxicity testing in controlled laboratory experiments that exposed 
organisms to sediment spiked with coaltar and asphaltbased sealcoat (left 
photo); controlled experiments that used aquariums with diverse natural biological 
communities to which sealcoat was added (middle photo); and field assessments 
of aquatic communities in streams upstream and downstream from inflows of 
runoff from sealcoated parking lots (right photo). 
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Field assessments in five selected Austin streams showed loss of species (taxa) and decreases in the number of aquatic organisms 
downstream of coal-tar sealcoated parking lots that can be, in large part, explained by increases in total PAHs.

from the USGS study indicate that total 
loads of PAHs coming from parking 
lots in the studied watersheds would be 
reduced to about onetenth of their cur
rent levels if all of the parking lots were 
unsealed.

Studies by City of Austin biologists 
showed that PAHs in sediment con
taminated with abraded sealcoat could be 
adversely affecting aquatic communities. 
Specifically, toxicity testing of organisms 
in the laboratory showed large increases 
in mortality as sealcoat amounts and 
PAH concentrations were increased, and 
that sediment contaminated with coaltar 
sealcoat was toxic to aquatic life at PAH 
concentrations observed in Austin water

ways. Controlled experiments that used 
aquariums with diverse natural biological 
communities showed significant biologi
cal degradation in response to the addi
tion of sealcoat particles. Finally, field 
assessments in selected Austin streams 
showed loss of species and decreases in 
the number of aquatic organisms down
stream from inflows of runoff from coal
tar sealcoated parking lots. These effects 
coincided with increases in concentra
tions of PAHs in stream sediment below 
sealcoated parking lots. Overall, City 
of Austin scientists have reported PAH 
contamination at levels predicted to be 
toxic to benthic invertebrates in about 13 
percent of sampled Austin creeks. 



How do these findings apply to 
urban lakes and reservoirs?

The concentrations of PAHs in 
lakes and reservoirs across the Nation are 
increasing, as indicated by USGS studies 
of 38 reservoirs and lakes conducted in 
18 metropolitan areas across the country 
(Van Metre and Mahler, 2005). Sedi
ment cores (vertical tubes of mud) were 
collected from reservoir and lake bottoms 
(see photo below); analysis of these cores 
provides a reconstruction of histori
cal water quality over time, much like 
using tree rings to reconstruct histori
cal climate. Runoff carries soil, debris, 
and attached contaminants to lakes and 
reservoirs, which settle to the bottom; as 
the sediment builds up, changes in water 
quality are recorded in the successive 
sediment layers.

USGS findings show that concen
trations of total PAHs in the majority of 
lakes and reservoirs in urban and subur
ban areas across the Nation increased sig

nificantly from 
1970 to 2001. 
The increases 
were greatest 
in lakes with 
rapidly urban
izing water
sheds (urban 
sprawl); for 
example, 
over the last 
10 years, the 
concentrations 
of PAHs in 

Lake in the Hills (suburban Chicago, Illi
nois) increased tenfold as the watershed 
was rapidly developed. Further study is 
needed to assess direct links between the 
use of sealcoat and PAH trends in these 
urban lakes and reservoirs across the 
Nation.

What are the implications of these 
studies?

The study of parking lot surfaces by 
the USGS and the City of Austin show 
that abraded sealcoat could be a major 
source of PAHs to urban and suburban 
water bodies in watersheds across the 
Nation where sealcoat is used. Such find
ings have implications that extend beyond 
Texas as sealcoat is used nationwide; 
further studies would help to evaluate 

the potential impacts of sealcoat on the 
aquatic environment in other parts of the 
country. Identification of this source may 
influence future strategies for controlling 
PAHs in urban environments. In the past, 
sources of PAHs in urban watersheds 
were thought to be dominated by numer
ous nonpoint sources, such as leaking 
motor oil, tire wear, vehicular exhaust, 
and atmospheric deposition. Such 
sources are difficult to quantify or control 
because of their diffuse nature. In con-
trast, sealcoated parking lots are specific 
areas that contribute directly to urban 
stormwater runoff (see photo below), 
and the use of sealcoat is voluntary and 
controllable. To address PAH con-
tamination in streams, the City of Austin 
Council banned the use of coal-tar based 
sealcoat, effective January 2006 (Nancy 
McClintock, written communication, City 
of Austin, November 2005).

Possible alternatives to coaltar 
based sealcoating of parking lots and 
driveways include the use of concrete and 
unsealed asphalt pavement, and the use of 
asphaltbased sealcoat that contains lower 
levels of PAHs.

Currently, the use of coal-tar based 
sealcoat is not federally regulated. In 
1992, the U.S. Environmental Protection 
Agency excluded coke product residues, 
including coal tar, from classification as 
hazardous wastes if they are recycled. 
Under the Resource Conservation and 
Recovery Act, coaltar based pave
ment sealants are products that contain 
recycled coal tar and, therefore, are not 
regulated.

Contacts for additional information

Peter Van Metre and Barbara Mahler

U.S. Geological Survey  
8027 Exchange Drive  
Austin, Texas 787544733
(512) 9273506 or pcvanmet@usgs.gov
(512) 9273566 or bjmahler@usgs.gov

Mateo Scoggins

City of Austin  
Watershed Protection and Development 
Review Department  
505 Barton Springs Road, 11th Floor  
Austin, Texas 78704
(512) 9741917 or  
mateo.scoggins@ci.austin.tx.us

Links to related publications, data 
and maps

City of Austin Coal Tar Sealant  
Information– 
http://www.ci.austin.tx.us/watershed/
bs_coaltar.htm

USGS frequently asked questions–
http://water.usgs.gov/nawqa/asphalt_
sealers.html

Basic information on the toxicity of 
PAHs to biological organisms,  
U.S. Environmental Protection Agency 
(USEPA)–
http://www.epa.gov/R5Super/ecology/
html/toxprofiles.htm#pahs

General information on PAH  
exposure, Agency for Toxic Substances 
and Disease Registry (ATSDR)– 
http://www.atsdr.cdc.gov/toxprofiles/
phs69.html
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PAHS IN AUSTIN, TEXAS  
SEDIMENTS AND COAL-TAR BASED PAVEMENT SEALANTS 

POLYCYCLIC AROMATIC HYDROCARBONS 
EXECUTIVE SUMMARY 

 
 
Investigations in the Austin area have identified parking lot sealants as a concentrated source of 
particulate Polycyclic Aromatic Hydrocarbons (PAHs) to the stream sediment environment.  
Historical and current PAH concentrations in Austin stream-bed sediments exceeded biological 
effects levels in localized areas; 13% of creeks showed levels exceeding the Probable Effects 
Concentration, 35% more exceeded the Threshold Effects Concentration.  PAH profiles along a 
tributary traced the source of elevated PAHs in one sensitive area to a parking lot coated with a 
coal-tar based sealant.  Multiple investigations by the City of Austin and cooperative agencies 
were initiated to investigate this potential toxic contaminant source. 
 
Using aerial photography, large parking lots with sealant wear patterns were selected in areas 
adjacent to creeks.  Sediment sampling above and below runoff discharging from these lots 
showed significant increases in total PAHs.  Additional analyses used historical data from small 
watersheds in the Austin area, aerial photography and GIS analyses to examine the percent 
parking lot and percent sealed parking lot areas in contributing watersheds.  A significant 
regression with percent parking lot area was found; the correlation coefficient increased 
dramatically when the percent sealed parking lots was used.  A consistent chemical signature for 
coal tar sealant PAHs has not been determined, but monitoring results combined with the 
correlation of PAH hot spots to sealed parking lot areas strongly implicates sealants as a 
primary/concentrated source of PAHs in Austin stream sediments.  Documenting the connection 
between sealed parking lots and stream sediment PAHs was the first step in ongoing 
investigations to determine the potential for impacts to aquatic life from this previously un-
identified pollutant source. 
 
The City of Austin also conducted investigations of pavement sealants as concentrated source of 
PAHs.  This paper presents data from 1) direct measurement of Polycyclic Aromatic 
Hydrocarbon (PAH) content of pavement sealant products, 2) PAH analyses of scrapings and 
particulates from parking lots, and 3) preliminary results from biological studies examining the 
toxicity to benthic organisms from clean sediments spiked with dried pavement sealants and 
several measures of community impacts.  The data provide significant insight into the potential 
toxicity of these products which are eroding daily into surface water sediments across the nation.  
 
Since pavement sealants were first targeted as potential concentrated source of localized high 
PAHs in stream sediments of Austin, Texas, chemical analysis of the two types of commercially 
available pavement sealants demonstrated that coal-tar based products contain significantly 
higher PAH concentrations than asphalt-based products.  Particulate analysis of scrapings from 
parking lots surfaces and eroded materials on parking lots confirmed this previously unidentified 
concentrated source of PAHs. The significance of parking lot sealants as a source of PAHs in 
urban stream sediment is indicated by an estimated application rate of over 600,000 gallons/year 
of undiluted sealant in the Austin area, which may contain 50% coal tar or more.  Moreover, 
industry recommends reapplication every few years due to wear.   
 
Both state and federal agencies emphasized to City representatives that the concern from a 
environmental assessment standpoint would be focused on the demonstration of impacts on 
aquatic life in the Austin environment.  Two primary questions need to be addressed with respect 
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to biological impacts:  1) whether PAHs from coal tar sealants may cause toxicity and 2) whether 
impacts are being seen in the Austin stream aquatic communities.  The first question needed to be 
addressed because the toxicity of PAHs in this particulate form had not been previously 
examined; therefore, a dried formulation of a sample of each sealant type was prepared and 
provided to a laboratory for standard sediment toxicity testing with benthic organisms at three 
dilutions.  Results indicate that toxicity occurred beginning at 17.1 ppm, in the same total PAH 
range as the Probable Effects Concentration (PEC); toxicity was increased with UV exposure.   A 
mesocosm study and the examination of the aquatic communities associated with upstream and 
downstream stream sites described above where PAHs were measured, both showed evidence of 
degradation associated with increased PAHs.  Further research into this source of PAHs as a 
potential impact on aquatic life in urban streams and potential regulatory action to address this 
source is suggested by these studies. 
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1 Introduction 
 
Creek sediment sampling in Austin, Texas identified unexpectedly high levels of polycyclic 

aromatic hydrocarbons (PAHs).  Although PAHs have numerous urban sources, follow-up 

investigations indicated that particulates appeared to be abraded from parking lot surfaces and 

were a significant contributing source in the localized areas with the highest PAH levels.  

Chemical analyses was performed on the source materials, on abraded materials and soils found 

on and adjacent to parking lots, and on creek sediments in waterways downstream of parking lot 

surfaces.  Results from these analyses are combined with those obtained through collaborative 

studies on this issue with the United States Geological Survey (USGS) and Texas State 

University (TSU).  This paper compiles several investigations that the City of Austin conducted 

in efforts to identify the source of elevated sediment PAHs in a specific geographical area, while 

simultaneously attempting to assess the extent and severity of the problem. 

 

1.1 Background 
 
The City of Austin has historically conducted water quality sampling to evaluate the condition of 

its water resources.  In the late 1980s and early 1990s some initial sediment sampling was done as 

part of the U.S Environmental Protection Agency's  National Urban Runoff Program and Clean 

Lakes initiatives that identified PAHs (USEPA 19xx, USEPA 19xx).  Since PAHs are 

hydrophobic, they had not previously been detected in water samples and efforts detailed in these 

two studies focused on sediment sampling.  PAHs were detected in sediments of Town Lake, a 

segment of the Colordao River that flows through downtown Austin receiving input from 

urbanized creeks (COA 19xx, COA 19xx).  Further investigations under two grant programs 

identified these pollutants in urban creek mouth sediments and sediments captured in water 

quality control structures.  Unexpectedly high levels found in the sediments captured by water 

quality controls prompted further study.  Sediments in four urban creeks were sampled and 

identified “hot-spots” of PAHs above most literature values found in creeks nationwide.   

 

   

One of these “hot-spots” is upstream of a natural spring-fed swimming pool, Barton Springs Pool, an 

important recreational resource in Austin and home to an endangered species, the Barton Springs 

salamander (final rule FWS 1997). Intermittently elevated levels of PAHs are also seen in the pool 
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itself, probably introduced as a result of overflow from the upstream dam causing water and sediment 

from the creek above to enter the pool during major storm events.  Studies on potential health effects 

to swimmers concluded that “swimming and playing in Barton Springs Pool poses no apparent public 

health hazard” (ATSDR 2003) based primarily on low exposure. Assessment on potential effects to 

the aquatic life in the pool is ongoing by both the City of Austin and the Texas Commission on 

Environmental Quality (TCEQ) to evaluate the infrequently elevated PAHs found in the pool 

sediments (http://www.tceq.state.tx.us/comm_exec/tox/bsp/BartonMain.html, “Environmental 

Assessments of Barton Springs Pool and Barton Creek,” TCEQ, accessed May 23, 2005). The studies 

also tracked the levels of PAHs in Barton Creek above the pool to elevated levels along a dry 

tributary which increased upstream to the proximity of an apartment complex parking lot.  As these 

studies have progressed, the data in this report confirms the dominance of PAH inputs in 

environmental sediments from coal-tar based sealants.   

  

The USGS (USGS 1999, USGS 2001) has documented increasing PAHs in sediment cores from 

urban lakes. Many others have demonstrated the relationship of PAH contamination with human 

activity (Sanger, et al. 2004). Typical sources cited include automotive exhaust, lubricating oils, 

gasoline, tire particles, and atmospheric deposition. A few have even included abrasion of road 

surface materials as a source (Leila new reference). This report will provide evidence that PAH 

concentrations in areas associated with sealed parking lots are distinguished from other sources 

by significantly elevated levels. In addition, chemical analyses of the two prevalent types of 

pavement sealants indicate that coal-tar based sealants contain PAH concentrations one to three 

orders of magnitude higher than those found in asphalt-based sealants; thus providing an 

alternative with lower potential for contributing PAHs to the environment. 

 

1.2  Scope and Continuity of Investigations 
 
Although the investigations worked in a logical progression upstream from the discovery of 

elevated PAHs in the environment, these investigations, of necessity included studies by different 

agencies, investigations of dead-ends such as core investigations to rule out buried waste as a 

source, and, in particular in the environment, overlapping studies with different objectives (site 

specific source location investigations vs citywide studies).  These investigations were carried out 

concurrently in some cases, and sequentially in others.  For documentation of these 

investigations, this paper will present data from the source materials to the resultant chemistry 

and potential impacts into the environment in the following sections: 
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 Parking Lot Sealants 

o Wet Before Application 

o Dried Material for Analysis and Studies 

o Parking Lot Scrapings 

 Particulate Material from Parking Lots 

o Material Accumulated on Parking Lots Currently In-Use 

o Material Washed-Off Paved Surfaces with Simulated Rainfall 

 Test Lots With No Traffic 

 Test Lots With Traffic 

 Transport & Local Impacts (Studies Immediately In and Adjacent to Small Tributaries 

from Sealed Parking Lots) 

o Sediments Along A Dry Tributary to Receiving Water Body (Primary Drainage 

from a Sealed Parking Lot) 

o Sediment Chemistry in Austin Creeks Upstream and Downstream of Large 

Sealed Parking Lots 

 PAH Concentrations in Receiving Water Sediments 

o Sediments from Small Watersheds Correlated to Watershed Characteristics 

Including Percent of Sealed Pavement Area. 

o Sediments in Receiving Waters Citywide Compared to Biological Effects Levels 

 

Finally, this report will also include a discussion of biological studies the City is participating in 

with cooperating agencies to evaluate the significance of the sediment PAH levels if a significant 

portion may be transported in particulate form from parking lot surfaces.  The purpose of this 

report is to provide enough data for local, state, and federal environmental agencies to determine 

what actions to take in addressing PAH contaminated sediment from coal tar parking lot sealants.  

While the investigations described herein are not exhaustive, they provide a solid basis for 

follow-up studies recommended to be funded through state or federal grant programs. 
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2 Parking Lot Sealants 

 

Pavement sealants are surface finishes for parking lots, driveways and airport runways that 

provide a protective barrier coat from weather and chemicals.  Because the sealants wear off the 

surface, recommendations call for reapplication every two or three years.  An estimated 660,000 

gallons are applied annually in the Austin area (City of Austin estimates, unpub. data 2003). The 

sealants are primarily of two types, one type is an emulsion containing up to 35% coal tar and the 

other is an asphalt emulsion. Streets are also resurfaced, and typically use an asphaltic emulsion 

with an aggregate material. 

 

When the parking lots and these surface sealants were identified as a potential source for the high 

levels of PAHs found in creek sediments, several readily available products were tested.  These 

analyses were conducted to:  

1) determine the levels of contaminants available for movement into the environment,  

2) determine whether the contaminants found in the products were consistent and at levels 

that could yield the in-situ concentrations observed in receiving waters, and   

3) evaluate whether the contaminant levels in one type of sealant were significantly lower 

than the other type, for assessment of  alternative recommendations available to minimize 

environmental impacts.   

 

Product classifications (asphalt or coal tar) were determined based on Material Safety Data Sheets 

(MSDSs), contact with the manufacturer, or from product labels; these sources generally 

identified a generic coal tar or asphalt content rather than specific PAH formulations.  Some 

inconsistencies between information sources were identified and some products contained both 

asphalt and coal tar.   

 

2.1 Sampling methods 
 

Products were sampled in raw form, as prepared for application, dried on an inert material, and 

scraped from the surface of parking lots.  The evaluation of different forms of the product was 

conducted to assist in interpretation of the variation in data, such as differences in products and 
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between “batches” of sealants, effects of application methods, and contributions and abrasive 

wear from automobiles on parking lots which are in use.  

  

Methods for sampling each product type are described in the following sections.  Each sample 

was submitted to a contract laboratory for chemical analyses using EPA approved methods.  

USGS studies employed the National Water Quality Laboratory (NWQL), in Denver, Colorado.  

Quality assurance samples included split samples and standard laboratory quality control samples.  

Detailed results can be provided by the City of Austin upon request. 

 

2.1.1 Raw Products 

Products for chemical analyses were selected from those easily available at local building and 

hardware stores for homeowner application to driveways and other paved areas. Raw products for 

testing were obtained from several sources:   

1) retail purchase of sealant products for resurfacing or repair of driveways,  

2) purchase from commercial distributors who provide products to applicators for 

resurfacing residential and commercial parking lots and driveways, and  

3) samples of materials used for resurfacing city streets.   

Retail products are generally an emulsion of either coal tar or asphalt (and sometimes both) and 

water, clay and/or sand, and sometimes a solvent. Commercial products generally require the 

addition of water (to thin for spraying) and sand or clay before application.  All results, however, 

are reported on a dry-weight basis.  Commercial products were purchased or obtained directly 

from the distributor.  Eleven of both the coal-tar and asphalt-based products were obtained.  

Duplicates of four of the products were analyzed. 

 

Each product was obtained in its original bucket or provided in a bucket by the distributor. 

Buckets of each product were manually mixed thoroughly with a new wooden paint stirrer and a 

composite sample obtained by submerging a clean glass sample jar into the product until full, 

extracting and sealing immediately with a Teflon-lined lid.  The samples were stored on ice and 

delivered with standard City of Austin chain-of-custody to the selected laboratories. 

 

2.1.2 Dried Material Preparation 
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Commercial products were dried to simulate the sealant materials after application to a parking 

lot surface, with no vehicular traffic or other source of PAH contamination or dilution.  An 

additional use for this dried material was to spike the matrices used for ambient toxicity testing 

and verify toxicity from PAHs in the form of a dried sealant product.  The availability for 

biological PAH uptake in a solid, high-carbon content matrix was originally thought to be very 

different than other forms.  

 

Two readily available commercial products, a coal-tar and an asphalt-based emulsion, were 

formulated for the dry preparation by painting onto glass, drying for 72-hours and scraping off.  A 

standard preparation method was followed to obtain sufficient material for sample analyses 

(Appendix A).  A sample of each dried sealant material was composited into a clean glass sample 

jar with Teflon-lined lid and submitted for laboratory analyses.   

2.1.3 Parking lot scrapings 

 
Parking lot scrapings were obtained by a consultant to the City of Austin, Geomatrix (Geomatrix 

Consultants, Inc. 2003) and by the USGS (USGS 2003).  The procedure was to manually scrape a 

small area of a sealed parking lot (less than .25 square meters) with a metal paint scraper. The 

particulates removed were brushed onto a piece of new cardstock and then into a clean sample 

jar.  The paint scraper was decontaminated between sites.  Most of the samples were from lots 

with traffic use which would introduce particulates and hydrocarbons introduced; air deposition 

could also introduce PAHs.  The USGS study also included isolated lots where new sealant 

products had been applied by City staff to a currently unused airport parking lot in Austin.  

Although these lots had possibly been sealed with a coal-tar sealant in the past, the shallow 

scrapings taken included primarily the recently applied and dried material and did not include any 

materials from vehicular traffic.   

 

2.2 Raw Product Results 
 

All results from sealants were reported on a dry-weight basis for comparability.  As expected, 

PAHs comprised a substantial portion of the coal-tar based sealants. Other toxins identified 

included metals, and some volatiles, particularly in products that included solvents in the 

formulation. Figure 2.1 displays the PAH profile of the sealant products in individual asphalt and 

coal tar-based sealants. Although the scales are dramatically different (a maximum of 1,800 ppm 
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total PAHs for asphalt-based and 50,000 ppm for coal-tar based sealants), the profiles are 

remarkably similar; with phenanthrene and fluoranthene dominating the composition.  Within 

each group of products, substantial variation was observed, again with a similar profile of specific 

PAHs, although ratios were less consistent within the asphalt group. 

 

In general, the commercial products were higher in PAHs than the retail products (and similarly 

in coal tar percent, discussed further in Section 2.2.2), and street paving products fell at the 

bottom of the range of asphalt-based products. 

 

2.2.1  Comparison of Sealant Types 

When comparing the groups of products, it was apparent that despite the variation within the 

groups, the total PAH content of coal-tar based sealants is much greater than in the asphalt-based 

sealants (and roadway products).  The total of the sixteen parent PAHs (values less than method 

detection limits were set to zero) are shown below in Figure 2.2.  The median of asphalt-based 

sealants is approximately 50 ppm, while that of the coal-tar based sealants is more than three 

orders of magnitude greater, or >50,000 ppm.  The data verify that PAH content of coal-tar 

sealant products is significantly higher than that in asphalt-based products, and suggests that the 

asphalt-based products would have lesser environmental effects, based on the magnitude of that 

difference.  Figure 2.2 also demonstrates, when examined more closely, that not all products that 

were labeled as having the lower coal tar content had the lowest levels of PAHs. The highest total 

PAH is for a product with 23 percent coal tar, while the 34-percent product had less than half the 

concentration.  The relation between coal tar content and PAH proportion is examined in the next 

section. 
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Figure 2.1  PAH Profile of Asphalt-Based Sealant Products 
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Figure 2.2  Product-Type Comparison of total PAH Content 
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2.2.2 Coal-tar Content and PAH levels 

When examining sealant products, the information that is readily available is limited to how the mixture 

was formulated; specifically, what percent of coal tar it contains (by weight or volume and sometimes it is 

not specified). The lack of direct correspondence between PAH concentration and coal tar content is 

contrary to the sealant source of the PAHs  However,  industry representatives and limited coal tar 

analyses (ref.) indicate that products sometimes vary significantly between batches and the coal tar 

manufacturing process does not produce a consistent product.  Therefore, the labeled coal tar content may 

not be an accurate representation of the coal tar content of a particular batch of product.  This complicates 

the examination and identification of this product as a source of PAHs in the environment. 

 

To verify that the coal tar content was the primary contributor to PAHs in the products, and examine how 

consistent it was, the relation between percent coal tar content of the product and the total PAHs was 

examined.  Some assumptions needed to be made because the MSDS information is generalized for all 

batches of a product type. For many products, a range of content was provided on the MSDS or product 

label (for example, 25-30%); for these the coal tar content was assumed to be the average.  Based on 

discussion with manufacturers, it was assumed that the content for a value reported as “<35%”, was 

assumed to approach that number and was set at the number (=35%). Products with insufficient content 

data or conflicting data on the MSDS and product labels were excluded from this analysis.  

 

When all products including asphalt-based products with a labelled “zero” percent coal tar were included, 

a strong exponential relationship between coal tar and total PAHs was observed, as shown in Figure 2.3.  

However, among the coal tar products alone, a regression explains little of the variation within the total 

PAHs, thus indicating, within the products studied, the importance of the presence of the coal tar rather 

than its percentage in the mixture.  This information may be useful in indicating that recommendations 

about the preferred type of product (asphalt-based vs. coal-tar based) would be supported by the data 

rather than recommendations on an allowable level of coal tar content. 

 DRAFT
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Figure 2.3 Relation Between Coal Tar Percent and Total PAHs 
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2.3 Applied Product Results 
 

The properties of asphalt, asphalt-based sealants and coal-tar based sealant products after application to 

parking lots were examined through chemical analyses of scrapings from unsealed and sealed asphalt lots.  

As described in Section 2.1, scrapings were made from plots located in parking lots currently in use and 

in test plots, where traffic was not allowed.  The majority of the data was collected by the USGS as part 

of a cooperative monitoring program.  Many of the scraping samples were taken from parking lots in use 

and include any PAHs from oil drippings, gasoline, air deposition, etc. that had adhered to the surface.  

PAH variability is expected to be even greater in applied sealant product due to a number of factors, such 

as the wear rate, how long ago the sealant was applied, the breakdown of the PAH components, etc. Of 

greatest interest are the answers to two questions, 1) whether the same level of PAHs are available for 

wash-off after the product is applied and 2) whether parking lots in use have higher PAHs in the surface 

material than those with no traffic (labeled as test plots in the following sections).    

 

In scrapings and dried products, the PAH profiles were similar and in a range substantially lower than the 

wet product shown in previous Figures 2.1 and 2.2.  Although loss of volatiles was expected with drying, 

the decrease in most of the individual PAHs that was seen was unexpected.  Because of this rapid changes 

in PAHs apparently seen with application and drying, the appropriate data to assess for the contaminants 

available for release to the aquatic environment from the sealants themselves may be the dried or scraping 

chemical analysis results rather than raw wet product results. 

Asphalt and coal-tar based products were examined separately and scrapings PAH profiles of the different 

plots from used parking lots, test plots (with no traffic), and dried sealant are shown in Figures 2.4 and 2.5 

along with scrapings PAH profiles from lots with unsealed asphalt.   Findings from the scrapings are 

summarized as follows:   

 

• The asphalt materials and scrapings from unsealed asphalt surfaces had lower PAHs than any of 

the sealants or scrapings.  Total PAHs for these materials were significantly lower than scrapings 

from either asphalt-based or coal-tar based sealed lots. DRAFT



Figure 2.4  Asphalt- Based Parking Lot Scrapings, Sealed and Unsealed 
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Figure 2.5  Scrapings from Lots with Coal-tar Based Sealants  
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• The dried product and scrapings from the test plots were similar (only one pair each of dried 

product and test plot scrapings were available for each product; therefore, statistical comparison 

by product is not possible). 

 

• The used lots had significantly higher levels of total PAHs in the scrapings than the test plots 

within each type (coal-tar and asphalt).  This may indicate that traffic is providing an additional 

input of PAHs.  This conclusion is strongest for the asphalt-based sealants; for asphalt-sealant 

analyses, the same product was used for all lots where scrapings were made. The individual 

products, however, could not be identified for all coal-tar lots, so the contribution of PAHs from 

the sealants compared to the traffic can not yet be determined.  Of interest, is the similar profile of 

individual PAHs for both the used and test plots. 

 

• The primary findings from scraping results continue to support the results found for raw products.  

The total PAHs seen in scrapings from coal-tar sealed lots is significantly higher than found in 

scrapings from asphalt-based sealant lots, see Figure 2.6.  

 

Figure 2.6  Total PAHs in Scrapings Only 
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2.5  Product Investigation Conclusions 

 
A summary of the primary conclusions from analyses of raw and applied products is provided below. 

 

• The total PAH content of coal-tar based sealants is much greater than in the asphalt-based 

sealants (and roadway products).  This is true in both raw product and applied product testing. 

• When all products were included, a strong exponential relationship exists between coal tar 

percentage and total PAHs; however, within the coal tar products studied, the percentage of coal 

tar in the mixture was not a significant predictor of total PAHs. 

• The commercial products were higher in PAHs and in coal tar percentage than the retail products  

and street paving products fell at the bottom of the range of asphalt-based products. 

• The asphalt materials and scrapings from unsealed asphalt surfaces had lower PAHs than any of 

the sealants or scrapings.  Total PAHs for these materials were significantly lower than scrapings 

from either asphalt-based or coal-tar based sealed lots. 
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3 Particulates 

 

Parking lots accumulate dirt and dust with associated pollutants including gasoline and oil drips/spills, 

deposition of exhaust products, and particulates from wear of tire, brake and pavement materials.  Urban 

landscaping practices can also produce vegetation cuttings and fertilizer and pesticide washoff, which 

may contribute to contaminants found in parking areas.  Other common sources of contaminants in urban 

areas include animal waste and sanitary sewer leaks and overflows.  In addition, resuspension and 

deposition of pollutants/particles via the atmosphere can increase or decrease the contribution potential of 

a source area.  All of this mixture of contaminants deposited in urban areas may accumulate on paved 

surfaces, adhere to particulates in dust and dirt on the pavement, and become part of the materials washed 

off during the next storm event.   

Particulates washing off the surface of parking lots were collected to examine the material and pollutants 

thus readily available for transport to the stream system.  The majority of this work was performed 

through a cooperative program with the USGS (USGS 2004) and work by the USGS is continuing to 

examine the potential PAH load contribution portion from the parking lot sealants (Mahler et al. draft 

2004). 

 

3.1 Sampling methods 
 

Samples were collected by two methods for results seen in this section:  (1) particulates were collected 

from used parking lot surfaces, and (2) particulates were washed off of parking lot surfaces where (2a) 

normal traffic occurred and (2b) sealants were applied to controlled test lots and no traffic was allowed.   

 

Loose particulate samples were collected from dry particulates accumulated at the most down-slope point 

of several parking lots in the Austin area.  For each of these lots a scoop was used to collect sediment 

from the accumulated area and deposit into a glass sample jar with Teflon lid.  A minimum of three 

scoops were used to composite the material. For this study, primarily coal-tar sealed lots that were 

currently in use were sampled.  This was a preliminary study to identify the potential source of PAHs. 

 

Washoff samples were collected by the USGS by simulating rainfall runoff on segregated parking areas, 

capturing the runoff and filtering the particulates from the runoff.  The sampling methods are described in 

detail in USGS 2004-1208 (Mahler et al. draft 2004).  For this study, several types of parking lots were 
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sampled.  Sediment from lots with both coal-tar and asphalt-based sealants, as well as from concrete and 

unsealed asphalt lots were sampled.  In addition to locating lots currently in use, the City’s Mueller 

airport was used to apply new sealant products to parking lot areas and simulate rainfall runoff on these 

surfaces that did not have vehicular traffic. Table 3.1 below describes the sampling sites by agency and 

lot material.  Particulates from sealed lots were first analyzed by the City chronologically before type of 

sealant (coal tar or asphalt based) was determined to be of importance.  For many of these lots, historical 

records of sealant materials were unavailable and the data has not been included in these analyses if the 

sealant application history was unknown based on the PAH differentiation by type of sealant from 

product testing.   

 

Table 3.1.  Sampling Sites for Particulate Analyses 

 Sealant Type: 

Lot Type: 

Coal Tar 

Sealant 

Asphalt 

Sealant 

Unsealed 

Asphalt 

Concrete 

City of Austin “In-situ” 
particulates 
collected dry 
from in-use lots. 

 
 

2 

   

Test Lots  
(No traffic) 

 
2 
 

 
1 

 
1 

 USGS 
Simulated rainfall 
to washoff, 
collected,  and 
filter particulates. 

In-Use 6 4 2 2 

 

 

Analyses of all of these particulates included the primary PAHs, which will be examined in the following 

section.  Each sample was submitted to a contract laboratory for chemical analyses using EPA approved 

methods.  USGS studies employed the USGS laboratory.  Quality assurance samples included split 

samples and standard laboratory quality control samples.  Detailed results can be provided by the City of 

Austin upon request. 
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3.2 Particulate PAH Analyses Results 
 

As with the products, the particulates from parking lots where coal-tar based sealants had been applied 

had significantly higher total PAHs (p=0.05) than parking lots with asphalt-based sealants or no sealants, 

shown in Figure 3.1.  Parking lots with asphalt-based sealant also had significantly higher total PAHs 

than the unsealed lots.  The unsealed lots include both asphalt and concrete lots.  These results included 

data from parking lots that have been in-use and test lots where sealants were recently applied.  The 

primary conclusion to be drawn here is that the sealant PAHs available for export to stream sediment (in 

the form of particulates from sealed parking lots) are significantly higher than those from vehicular and 

air deposition alone (unsealed lots). 

       Figure 3.1  Particulates from Parking Lots 

 
The individual PAHs in particulates from the coal-tar sealed lots are shown in Figure 3.2.  The time of 

application was not known for the in-situ lots.  The time indicated for test lots is the amount of time 
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between application of the product and washoff simulation and testing.  The PAHs from in-use lots were 

generally higher than the test lots, indicating that some additional PAHs are derived from vehicular traffic 

or abrasion.  However, the general signature of these primary 16 PAHs did not change greatly, with 

fluoranthene and phenanthrene remaining the highest peaks for both the test and in-use lots.  Therefore, 

the PAH signature derived from sealants either overwhelmed or was similar to the traffic source 

signature.  No clear temporal trend is seen on either the test or in-use sites.  One test site showed 

decreasing PAHs with each sample (approx. 2 ½ weeks between sample dates), but test site “one” had the 

highest values at the middle sampling date (Test Coal Tar 1b in Figure 3.2: also the highest of all the test 

sites results).  

Figure 3.2  Analyses of Particulates from Coal-tar Sealed Parking Lots 
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PAHs in particulates from the asphalt-based sealant lots, in addition to results from unsealed asphalt lots 

and concrete lots, are shown in Figure 3.3.  The scale of Figure 3.3 for asphalt based lots is an order of 

magnitude less than Figure 3.2 for the coal-tar sealed lots.  Within the asphalt-based sealants, the in-use 

lots were generally higher than the test lots or concrete & unsealed asphalt lots; however, Figure 3.4 

shows the asphalt-based and unsealed lots on a log scale that emphasizes the overlap. 

 

Figure 3.3  Analyses of Particulates from Concrete, Asphalt, and Asphalt-Based Sealant  

Parking Lots 
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Figure 3.4  Unsealed Lots and Lots with Asphalt-based Sealants, Log-Scale 
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Two reports by the USGS (USGS 2003 and Mahler et al. 2004 draft) verify that significantly higher PAH 

levels are found in washoff particulates from coal-tar sealed lots than from asphalt-sealed or unsealed lots.  

The USGS studies are continuing to look at additional lots and evaluate the derivation of loads from 

parking lots.  Preliminary loading estimates from the USGS indicate that parking lot particulates may 

account for a significant portion of PAHs transported in the sediment load of urban creeks (USGS in 

press).  

 

3.3 Particulate Conclusions 
The following conclusions can be summarized from both USGS and COA parking lot sealant particulate 

analyses: 
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• Sealant PAHs available for export to stream sediment (attached to particulates from sealed 

parking lots) are significantly higher than those from vehicular and air deposition alone (unsealed 

lots). 

• Within the asphalt-based sealants, the in-use lots were generally higher than the test lots or 

concrete & unsealed asphalt lots, indicating the additional vehicular associated source of PAHs 

and the adherance of vehicular PAHs to sealants. 

• The general signature of the primary 16 PAHs was very similar between the test and in-use lots, 

indicating that the sealant signature may be similar to or overwhelmed any unique vehicular 

source signature. 
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4 Transport and Local Impacts 

Pavement sealant products, and scrapings and particulates from the parking lots where they have been 

applied were examined in the Sections 2 and 3.  The following section will examine their destination in 

the aquatic environment.  In tracing the source of the PAHs in the habitat of the endangered Barton 

Springs salamander, the City of Austin conducted extensive sampling in a localized area above Barton 

Springs Pool, including a dry tributary and its headwater drainage comprised of an apartment complex 

with a sealed parking lot.  In preliminary investigations, a screening analyses procedure using an 

immunoassay method was used to isolate sources (COA 1998).  Conventional sediment sampling was 

conducted in several phases of the study to determine the source of PAHs, to assess the threat to the 

downstream Barton Springs Pool (habitat of the endangered salamander and high-use recreational 

facility), and to evaluate actions to address the PAHs in the soils and sediments.   Because of the multiple 

focus objectives of the studies they were not conducted simultaneously.  This section of the report  

consolidates the results of several studies to examine the distribution of PAHs from the parking lot 

surface to the creek bed sediments and examines the individual PAHs and their changes in the aquatic 

environment.  In addition, a brief discussion of chemistry data for paired sites above and below runoff 

from sealed parking areas adjacent to Austin creeks will be presented. 

4.1 Transport in an Isolated Tributary Area 
 

Figure 4.1 displays the study area of the tributary entering Barton Creek immediately above Barton 

Springs Pool.  The City of Austin has ongoing intensive monitoring in the Barton Springs Pool area and 

Barton Creek due to the presence of the endangered Barton Springs salamander, which resides in the pool.  

The pool itself is fed primarily from a large underground spring, which may transport materials, through 

the aquifer from the extensive recharge zone covering both urban and non-urban areas southwest of 

Austin.  During storm events, flow from Barton Creek, which normally flows through a bypass channel 

around Barton Springs Pool, may overtop the upstream dam and carry floodwaters and sediment into the 

pool.  These events  introduce more urban contaminants from the downstream portions of the Barton 

Creek  watershed into the pool.  The spring water from the pool and flow from Barton Creek both 

discharge just a short distance below the pool into Town Lake, the portion of the Colorado River passing 

through downtown Austin.   
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Figure 4.1  Dry Tributary to Barton Creek Above Barton Springs Pool 

 

Above the pool along Barton Creek, tributaries carry runoff from central Austin neighborhoods and the 

Mopac Expressway to the creek.  Some of the development in these tributary watersheds occurred before 

the City’s requirement for structural water quality controls were in place.  The development in the dry 

tributary that enters directly above the pool was not required to construct these controls.  Data for this 

tributary  was evaluated in detail due to extreme high PAH levels in preliminary screening and sensitive 

nature of the endangered species habitat and the recreational resource of Barton Springs Pool.  The 

watershed for this tributary was determined to consist of the apartment property at the head of the 

tributary, primarily rooftop and parking lot area.  Records and communication with property management 

indicated that a coal-tar sealant had been applied to the parking lot.   

Other source areas were excluded as the primary origin of the PAHs found through upstream and local 

sampling.  Although determinations were made of elevated PAH levels in additional dry tributaries 

upstream along Barton Creek, each had reduced levels in the mainstem below the tributary confluence 
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and above the immediate pool area.  One-quarter mile immediately above the pool, PAHs were below 

detection limits.  Sediments from parking lots in Zilker Park on the opposite bank that also drain to the 

immediate creek area were tested and did not approach the PAH levels found in the tributary or above the 

pool.   

4.1.1 PAHs in Tributary and Receiving Creek Sediments 
 

When tracing the apparent path of PAHs from the parking lot to the creek, a decisive  pattern is seen as 

demonstrated in Figure 4.2.  The total PAHs decrease exponentially along the drainage network path from 

the material scraped and collected in the parking lot, through the tributary and into the receiving water 

body, Barton Creek.   

 

Figure 4.2  PAHs from Parking Lot Downstream to Barton Springs Pool 

 
 

Below Barton Creek, in Town Lake itself, samples taken of sediments below the Lamar Street bridge in 

2001 had a concentration of 3.4 ppm continuing the pattern of downstream decreasing concentrations.  
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Overall, Town Lake shows concentrations in the same range as Barton Creek and Pool sediments with 

elevated levels  where urban creeks such as Shoal and Waller enter the lake (COA 1992 and COA in press 

2003).  The median of detected values over the last ten years in Town Lake downstream of Barton Creek 

inflow is 4.2 ppm.   

 

Because of the elevated PAH levels in sediments at the site below the tributary confluence, and lower 

levels upstream of the confluence,  the tributary is indicated as a source.  The pattern of PAHs along the 

path from the parking lot to the creek shows a decrease that appears to be a result of at least two factors.  

The most apparent is the addition of erosive sediments and sediments from other sources to the bed 

sediments collected.  Reduction in concentration, as dilution of the source particulate matter occurs, is 

part of the introduction of any concentrated pollutant to a natural system.  Within this dry tributary, in 

fact, excessive bank erosion was visually confirmed, and testing of the bank sediments yielded no 

evidence of PAH contamination within those materials.  The second factor in the sequential decrease of 

total PAHs down the drainage network is the degradation or transformation of individual PAHs.  Two 

observations indicate that some degradation and transformation is occurring although difficult to quantify.  

First, within the individual PAH data, various PAH ratios were examined and found to be changing along 

the tributary.  This can be observed in Figure 4.3 which shows the individual PAHs along the tributary 

reach.  The pattern between the colors (locations) remains similar, but some obvious changes are seen 

such as the higher ratio of the lower molecular-weight PAHs, acenpathylene, acenapthene, and 

naphthalene at some of lower tributary sites.  At this particular site additional sources of other PAHs 

appear that could be entering the tributary and altering the pattern from upstream.   
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Figure 4.3  Individual PAHs From Parking Lot Through Tributary 

 
 

 

4.1.2  Transport Data from Biological Studies 
Other data which illustrate the transformations in PAHs from sealant source to stream sediment was 

obtained as part of a biological effects study.  City staff worked with staff at Texas State University in 

San Marcos to prepare sediment spiked with dried coal-tar sealant material.  The dried coal-tar sealant 

was added to a dried sediment and then established in two mesocosm systems with spring water added, 

one in an inside laboratory and one in an outside environment.  The prepared materials were tested upon 
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preparation and tested again after they were allowed to remain in these systems with no organisms 

introduced for a 28-day period.  The results are shown in Figure 4.5.  The reduction in the concentrations 

of sixteen primary PAHs was considerable, thus indicating that some transformation or loss from the 

system occurs in an aquatic system where biological transformations are primarily microbial.  Again, the 

change between individual PAHs was not consistent.  PAHs with highest concentrations (phenanthrene 

and fluoranthene) decreased to less than half the original concentrations, while other PAHs were reduced 

by smaller percents.   

 

Figure 4.4  Individual PAHs in A Spiked Sediment  
Equilibrated In An Aquatic Environment For One Month 

PAH Spiked Concentrations with Time
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4.2 Paired Sampling Above and Below Parking Lot Inflows 
 
Because of the apparently localized elevated values seen in some creek areas from PAH inputs, City staff 

also conducted a study of biological effects in the streams.  As a first evaluation, biological community 

impacts were assessed at identified sites with elevated PAH levels in local creek areas.  To evaluate the 

relative impacts, for each selected elevated PAH site, an upstream riffle site was identified and assessed 

for sediment  chemistry and biological community metrics.  The biological study results are briefly 

described in Section 6.0, and to be documented in two planned journal papers.   The sediment chemistry 

results demonstrate the localized impacts of immediate runoff from parking lots on sediment PAHs. 

 

Aerial photography was used to identify sealed parking lot surfaces that demonstrate the typical wear 

patterns associated with sealed parking lot surfaces along creeks in the Austin area.  Where a large lot 

area was in close proximity to the creek and the upstream area had little adjacent parking area, a site visit 

was made. Each downstream site, therefore, represents a site receiving both upstream influences and 

runoff from a close, sealed parking lot.  Although the industry has verified that a vast majority of lots in 

the area were sealed with coal-tar based sealants rather than asphalt-based sealants (Bruce Lowry, 

Wheeler Coatings, personal communication), the individual product for each site could not be verified.  

However, the elevated PAH results indicate that coal-tar based sealants were used. 

  

Multiple paired upstream and downstream creek sites were visited and sediment samples collected.  These 

were returned to the City of Austin laboratory and an immunoassay screening analysis for total PAHs was 

conducted.  The results of the Ohmicron analyses were used to identify sites with a large differential 

between upstream and downstream sites.  Laboratory analyses was conducted on seven paired sites, five 

of the paired sites showed a large differential between upstream and downstream as seen in Figure 4.5.  

Since the watershed are of parking lots adjacent to each creek was a tiny potion of total watershed area, 

the large differential was quite unexpected.  Two of the sites showed low PAHs and little differential 

which could be caused by dilution from other contributing sediments in the watershed or movement of the 

parking lot materials to further downstream depositional areas.   

 

The smaller subset of five paired sites was selected for biological assessment.  Following City of Austin 

standard protocols, biological collections were made (COA Draft 2004), and sediment was collected 

using TCEQ SWQM protocols as for all other sampling programs.  The samples were submitted to an 

outside contract laboratory for analysis of PAHs using approved EPA laboratory methodologies.  The 

identification and analyses of the biological communities is incomplete, but the sediment chemistry is 

presented in the following section. 
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Figure 4.5  Total PAHs (Sum) Upstream and Downstream of Parking Lot Influence 
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Each of the sites selected for this study was located within a creek expected not to have extended dry 

periods, in order that a healthy biological community would be supported.  Therefore, most of these sites 

had a substantial drainage area and the parking lot area examined through aerial photography might 

represent a small portion of the total drainage area.  The smallest drainage area for any of the sites was 

over 1,000 acres.  Moreover, when viewing the aerial photography, extensive residential and commercial 

roadway systems were frequently part of the immediate drainage area of either or both the upstream and 

downstream sites, indicating an additional source of PAH contaminants.  Nonetheless, the paired sites 

showed a significant differential between the upstream and downstream sites.  This limited data further 

supports that parking lot sources can have an immediate and local impact on the receiving water body 

sediment chemistry.   
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4.3 Transport and Local Impact Study Conclusions 
The following conclusions were derived from analysis of transport and local impact data: 

 

• Paired sediment sampling upstream and downstream of parking lots adjacent to streams indicated 

a significant differential in total PAH concentrations and verified the impact that lots located in 

close proximity to creeks could have a detrimental local impact to sediment chemistry. 

• Sediment chemistry associated with mesocosm studies of PAHs from sealants indicated that 

signficant losses in total PAHs occur over  a 28-day period from application and the levels 

experienced in creek sediment habitat are likely to be far less than the initial concentrations. 

• In a tributary of lower Barton Creek with headwaters originating from sealed parking lot 

drainage, the total PAHs decrease exponentially along the drainage network path from the 

material collected in the parking lot, through the tributary and into the receiving water body 

(Barton Creek), and ultimately in Town Lake.  This decrease is explained by a combination of 

sediment dilution and chemical transformations of the PAHs.   
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5 Receiving Water Impacts 

From previous studies documented in literature sources combined with recent COA studies, it is clear that 

PAHs are available both from multiple urban sources including transport of particulate pavement sealer 

material to the receiving water.  Therefore, the isolation of relative impacts to sediment chemistry from 

pavement sealer contributions to creek sediment PAHs was examined to determine if any special 

management of pavement sealers would be warranted.   Methods of fingerprinting PAH patterns specific 

to sealants were investigated, comparisons of creek PAHs with geolocated parking lot and pavement areas 

were made, and values of PAHs in creeks over accepted biological effects criteria were examined with 

respect to sealed parking lot locations.  The results indicate an aquatic life concern for the receiving creek 

based on sediment PAH levels observed to be associated with pavement sealer application.  This concern 

was investigated further through biological testing discussed in Section 6.0. 

Methods of PAH fingerprinting include simple molecular weight groupings, examination of various ratios 

of individual PAHs, prinicipal components analysis, and curve fitting the relative distributions of PAHs 

and their alkylated homologues.  Although in-depth chemical analyses of PAH components have been 

made by USGS and some separation of the sources can be observed in virgin materials, a signature or 

ratio of PAH components specific to pavement sealants has not been identified (Mahler, 2004). Thus, 

fingerprint or signature analyses can not yet be used to separate sealant source PAHs from various other 

urban sources yielding heavy PAHs, particularly when the materials may have been exposed in the 

environment for some period of time.  Investigations into fingerprinting or identification of source 

markers continue and several studies are currently underway that could be modified to help isolate sealant 

PAHs.   

To determine the impact on receiving waters, the relationship between watershed characteristics and the 

PAH concentrations in the sediments for small watersheds was examined.  Concentrations of PAHs in 

sediments have been shown to increase with common measures of urbanization (Paul, J.F. et al. 2001); 

however, no studies have used parking lot surface area or sealed parking lot area as an independent 

variable in correlation with sediment concentrations.  The value of these concentrations found in the 

adjacent Austin creek sediments was then compared to literature indicators for biological impacts.  The 

biological effects level selected for comparison was the freshwater consensus based sediment quality 

guidelines for expected impacts (Probably Effects Concentration (PEC)  (MacDonald et al. 2000).    
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5.1 Sampling and Analysis Methods 
PAH concentrations in sediments from creeks and small tributaries were collected during several previous 

City studies.  All sediment collections were made following standard field operating procedures and 

collection methods that comply with the TCEQ’s Surface Water Quality Monitoring Manual (TCEQ 

2004).  Each sample is generally collected with a scoop due to the shallow nature of these stream 

sediments, and composited directly into glass sample jars, sealed with a teflon lid and transported on ice 

to the appropriate laboratory.  Analyses were completed by approved USEPA methods at a contract 

laboratory and QAQC data can be provided by the City of Austin upon request.  

 

Watershed data was compiled using a Geographic Information System (GIS) watershed delineation tool 

determining flow direction based on topography (Robert Clayton pers. comm., 11/04) unless field 

documentation was made by staff conducting stormwater monitoring (Glick pers. comm. 11/04) or from 

site plans for a particular development.  The source of data for each site is documented in the file 

associated with the GIS shape file.  For each watershed, City of Austin planimetric data (COA 2003) for 

buildings, transportation features, and landmarks was used to develop impervious cover and parking area.  

Aerial photography from 2003 was then used to identify sealed parking lots using typical wear patterns 

field verified by City staff (Mateo Scoggins pers. comm. 11/04). Sealed lots exhibited a dark color with 

lighter areas in traffic and parking zones while unsealed asphalt lots were generally lighter in color with 

darkened oil-stained areas in traffic and parking zones.  The condition of the watersheds at the individual 

sampling dates or age and condition of sealed lots could not be confirmed in most cases, thus introducing 

substantial variation into the data. 

 

5.2 PAHs and Watershed Metrics Results 
Preceding sections have demonstrated that the concentrations of PAHs available for transport from 

unsealed surfaces and from asphalt-based sealants are much less substantial than from coal-tar based 

sealants and the surfaces to which they are applied.  With this precept, then it is expected that the result of 

the wear and transport of the coal-tar sealants will be reflected in higher PAH values near these sources 

than in other urban areas.    

 
Watersheds with measurable runoff draining to a single point were examined to enable the comparison of 

those with and without sealed parking lots, while excluding confounding factors such as transport and 

resuspension of sediments and heavy erosive inputs that would be factors in large watersheds.  Table 5.1 

describes the small watersheds included in this analysis.    
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Table 5.1  Watershed Characteristics 

Sample Site 
Drainage 

Area 

% 
Impervious 
corrected*  

Impervious 
Area 

Parking 
Area 

% 
Parking 

% 
Sealed 

  (acres)   acres (acres)    
Service Station OIl Separator 0.2 98.4% 0.2 0.1 43.9% 0.0%
Commercial WQ Pond 1.8 100.0% 1.8 0.0 0.0% 0.0%
Commercial WQ Pond 3.0 91.2% 2.8 2.8 91.2% 52.6%
Apartment Trib. 4.2 73.8% 3.1 2.0 47.0% 37.9%
Park Tributary 5.8 16.2% 0.9 0.2 4.0% 0.0%
Downtown Inlet Filters 6.7 87.1% 5.8 0.2 3.3% 0.0%
Commercial WQ Pond 6.8 56.9% 3.9 3.5 51.2% 19.9%
Agricultural Pond 8.3 3.6% 0.3 0.0 0.0% 0.0%
Creek at Street Crossing 8.6 74.8% 6.4 2.7 31.2% 0.0%
Recreation Center Oil 
Separator 9.0 54.9% 4.9 2.7 30.5% 0.0%
Residential Trib 9.9 47.8% 4.7 2.1 20.8% 20.1%
Park INlet Filters 11.0 30.8% 3.4 2.8 25.8% 0.0%
Stormwater Station 13.7 87.2% 11.9 0.5 3.9% 0.6%
Convention Center Oil 
Separator 17.5 89.3% 15.6 1.3 7.4% 0.0%
Residential/Park Inlet Filters 47.7 53.3% 25.4 9.4 19.8% 0.8%
Stormwater Station 51.3 42.2% 21.7 1.0 1.9% 1.2%
Park Tributary 57.9 44.5% 25.8 4.3 7.5% 1.7%
Highway/Neighborhood Wet 
Pond 62.5 60.4% 37.8 8.8 14.1% 13.9%
Residential Wet Pond 120.1 29.0% 34.8 4.9 4.1% 0.6%
Residential/Apt. Trib. 120.5 29.5% 35.6 5.8 4.8% 3.4%
Highway Runoff 131.4 34.2% 45.0 10.7 8.2% 3.8%
Creek at Street Crossing 156.9 39.6% 62.2 2.7 1.7% 0.4%
Commerical Wet Pond 167.1 58.1% 97.1 35.8 21.4% 3.1%
Stormwater Station 202.9 70.5% 143.2 54.7 27.0% 7.4%
Residential/Commercial Trib 240.0 61.2% 146.9 55.1 22.9% 14.6%
Creek at Street Crossing 304.3 45.9% 139.7 28.6 9.4% 4.3%
Apartment Wet Pond 351.2 42.8% 150.2 12.8 3.7% 1.2%

Creek at Street Crossing 489.4 56.4% 276.0 74.5 15.2% 5.3%

*small constant assumed percentage added for sidewalks and driveways 

 

Primarily, the sediments were collected in dry tributaries or water quality control structures.  Figure 5.1 

below demonstrates that the PAHs are significantly related to both the relative amount of parking area and 

the relative amount of sealed parking area in the watersheds.  However, the percentage of sealed parking 

area is a much better predictor of the PAH concentrations in the sediment.  These relationships are 

significant whether evaluated parametrically or nonparametrically.  In examining the individual PAHs as 

well as their total, similar relationships can be seen with the watershed percent sealed parking lot, Figure 

5.2. 
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Figure 5.1  Total PAHs vs. Percent of Watershed Parking Area or, more specifically Sealed 
Parking Areas  
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Figure 5.2  Individual PAH vs. Percent Sealed Surface in Watershed 

 
 

5.3 Creek PAH Concentrations and Biological Effects Levels 

Results 
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Many studies have examined the effects of PAH contaminated sediments on aquatic organisms.  In 

common use for freshwater systems are the Probable Effects Concentrations (PECs) and Threshold 

Effects Concentrations (TECs) established by a consensus-based method (MacDonald et al. 2000).  In this 

section, the distribution and frequency of sediments exceeding these criteria in aquatic habitats will be 

examined.  However, the actual toxicity of PAHs in this form was unknown prior to testing conducted 

described in Section 6.0.  That is, at many of these Austin sites, the actual sediment sample collected 
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contained black particulate matter.  This material was perhaps abraded and carried intact (with PAHs in 

this solid form) from the surface of the adjacent parking lot.  The form, movement, and toxicity of these 

PAHs has not been previously identified for coal-tar based sealants which have abraded from a parking 

lot surface and washed into a receiving water.  The PAHs may still be in an original coal-tar particulate 

forms, have solubilized and then adsorbed to sediment, or may have partitioned to interstitial water. These 

processes have not been determined and quantified which determine the uptake rate and processing by the 

biological organisms in the receiving water habitats. 

 

Each creek in Austin is assessed for its environmental integrity using a City-developed tool, the 

Enviromental Integrity Index or EII  every third year (COA 1999).  Most creeks have been assessed three 

times, with a third of the creeks completing the third cycle in 2005.  As part of the EII, a sediment sample 

is taken at the mouth of the creek and analyzed using EPA approved methods for physical parameters, 

metals, pesticides, and PAHs.  This data is also supplemented by some special study data in creeks 

associated with a previously conducted EPA 319 grant program and in Barton Creek where high PAHs 

were identified in the area of an important water resource, Barton Springs Pool.  In general, a few sites 

have single samples taken in different years, but most creek mouth sites have two to three samples taken 

on different years and Barton Springs Pool samples are numerous.  
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Figure 5.3   Sediment Sample Locations and PAH Concentrations 

 
Evaluating the data, the concentrations of total PAHs were compared with the TEC and PEC, the three 

levels for median concentrations of creek sediments are illustrated in Figure 5.3.  MacDonald et al. (2000) 

calculated this total for 13 of the primary PAHs, with nondetect  

individual PAHs summed at half the detection limit.  The first level includes those where all values were 

nondetect and values where the total PAHs were below the TEC, or levels at which no effects are 

expected to be seen [incidence of toxicity = 18.5%, as reported from the compilation of studies reported 

by MacDonald et al. 2000].  The second level are concentrations above the Threshold Effects 

Concentration (TEC) but below the Probable Effects Concentration (PEC), where MacDonald et al (2000) 

report 65.1% incidence of toxicity, or where toxicity is beginning to be seen.  The third level then, 

denotes an expected toxic level, above the Probable Effects Concentration (PEC) where 100% incidence 

of toxicity was seen in the independent data set used by MacDonald et al.   

 

Figure 5.3 provides the median concentration of creek and lake sites (where benthic organisms might be 

expected to live) of total PAHs.  The sampling in Austin has focused on creek mouths and four primary 

creeks in the urban areas (Shoal, Waller, East Bouldin, and Barton), and shows numerous sites in those 

areas over the TEC, and lower levels as sampling sites extend to nonurban areas lower levels are seen.  
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Even with the fairly restricted sampling areas, the number of “hot spots” of levels of PAHs above the 

PEC has caused some concern.  In addition, the USGS has documented increasing trends over time in the 

primary receiving water body, Town Lake through core layer sampling (USGS 1998).  If increasing 

trends in lake sediments are an indicator, then the more ubiquitous levels between the TEC and PEC may 

be indicators of future problems.   

 

The frequency of sites and creeks showing median concentrations in each range is shown below in Table 

5.1.  The numbers are not additive, as creeks such as Barton Creek may have upstream sites with no 

PAHs detected and a downstream site with elevated concentrations. Maximum concentrations were also 

assessed for each site and only a small percentage (<10%) would have shown a change in the level at 

which they fell, with only a few having a concentration above the PEC that was not repeated at a later 

date.  Some sites with elevated numbers, however, have not been adequately re-sampled.  Town Lake 

sites had medians in all ranges of results (including historical data), with upstream sites having lower 

concentrations, downstream sites increasing, and sites near the mouths of urban creeks having the highest 

values.  Lake Austin sites all had median values below the TEC. 

 

Table 5.1  Summary of Site Median Results 

Total PAHs No. of Sites No. of Creeks  

ND or <TEC 73 29 

>TEC (1.61) 54 19 

>PEC (22.8) 16 7 

 

Creek sampling and proximity and regression analyses indicate that “hot spots” and elevated values of 

PAHs in the creeks are related not only to paved surface area, but to the amount of paved surface with 

sealant applied.  Other sources of hot spots, such as oils spills, dumping of used oil in storm drains, 

burned materials, etc. may on occasion be an issue, but the ongoing transport of abraded materials from 

sealed pavement surfaces will continue to be a problem.  The problems in the creeks themselves appear to 

be localized where untreated runoff from sealed lots is unabated by water quality controls, buffer zones, 

or dilution with erosive sediments, and perhaps particularly in areas where fine-grained sediments are 

trapped in-stream by dam-type features or natural pools.  The threat to the primary receiving water body, 

however, may not be ameliorated by the scouring and periodic removal of these materials as evidenced by 

the increasing trend of PAHs in Town Lake sediments.   

 

 

DRAFT



5-9 

5.3 Receiving Water Conclusions 
 
 

The following conclusions were found from the study of PAHs in insitu samples of sediment from creek 

sin the Austin area: 

• PAHs are significantly related to both the relative amount of parking area and the relative amount 

of sealed parking area in the watersheds.  However, the percentage of sealed parking area is a 

much better predictor of the PAH concentrations in the sediment. 

• The number of “hot spots” of levels of PAHs above the PEC are concentrated in urban 

watersheds, but the number of PAH values above the TEC are spread throughout urban and some 

non-urban watersheds. 

• The USGS has documented increasing trends over time in the primary receiving water body, 

Town Lake indicating future problems in the areas of PAH levels between the TEC and PEC.   
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6 Ongoing Biological Studies 
 
 
The City of Austin has several cooperative studies ongoing to assess the biological effects of 

PAHs, particularly with regard to parking lot runoff and coal-tar based parking lot sealants in the 

Austin area.  An additional goal of ongoing and future studies is to assess whether the literature 

values such as the PEC and TEC are appropriate indicators for evaluating effects on 

environmental health in the Austin area from PAHs in the form of particulates worn from parking 

lot surfaces.  As stated in previous report sections, the availability for uptake and processing of 

PAHs when they are in either the particulate form of pavement sealant containing coal tars or 

some form of PAH released from the sealant and strongly sorbed to sediments was previously 

unknown.  In addition to ongoing studies, a limited amount ambient toxicity testing has been 

completed by contract laboratories to the City of Austin (CERC 2001) and the Texas Commission 

for Environmental Quality (2002) with benthic organisms on sediment collected from Barton 

Creek and several of its tributaries.  The results to date from all of these studies were compiled to 

develop conclusions about the impact of PAHs in the sediment environment, and to develop 

recommendations about product management policies. 

 

6.1 Field Assessment Biological Results 
 
Although the City of Austin has been conducting benthic biological assessments and sediment 

analyses in local creeks for a number of years, the assessments have not been coordinated to look 

at the possible effects of sediment toxins.  Biological community metrics and sediment chemistry 

are measurements that integrate effects over time and separation of factors such as hydrology has 

not been incorporated in study design for PAH effects.  Sites were not selected to be coordinated 

for these purposes and benthic collections are generally in riffles, while sediment collections are 

in pools.  Therefore, the City has pursued some limited coordinated studies to evaluate receiving 

water impacts on biological communities where elevated PAHs were observed.   The primary 

field study was briefly described in Section 5, with upstream and downstream sites selected based 

on aerial photography and chemical analyses of the sediments.  Both the chemistry data shown in 

Section 5, and a quick summary of the biological data provide preliminary support that the 

elevated PAHs are impacting the biological communities at the pool sites below the parking lot 

areas (“treatment sites”).  Assessments by TSU and City staff indicate that significant degradation 
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of biological community in the pools at the treatment sites had occured, as measured by eight 

indicators of community health including the number of intolerant taxa, taxa richness, percent 

dominance, and the state’s aquatic life use score.  In riffles, three measures showed loss of 

community health, including the number of organisms and number of dipteran taxa.   

 

6.2 Mesocosm Study Results 
 

Because of the large influence of hydrology on the benthic communities in short-term studies in 

the Austin climate, the City undertook mesocosm studies in coordination with Texas State 

University (Pam Bryer and Emily Willingham, TSU).   Mesocosms were constructed and 

established with sediments that had been spiked with several ratios of dried coal-tar based 

sealants to achieve various PAH concentrations.  In addition to these prepared sediments, control 

sediments and field sediments were also prepared in mesocosm systems.  After an equilibration 

period, reference sediments with local benthic communities and purchased organisms were 

introduced and the mesocosms maintained under identical conditions.  After the study period had 

ended, the mesocosms were sub-sampled and the biological communities identified to assess the 

relative health of each with the different sediments.  This study allowed the assessment of the 

impacts on biological community health while excluding effects of wide hydrological variations 

and  specifying the source of PAH contaminants from coal-tar based sealants.  Preliminary results 

from the mesocosm study show that the treatment with the highest level of PAHs was severely 

degraded and that the three coal tar treatments show a dose response that was negative and 

proportional.  The response of treatments with PAH levels below the PEC could be interpreted 

based on available carbon versus the toxicity and a complete analysis of these results will be 

provided with study publication in cooperation with participating TSU researchers.  

 

6.3 Laboratory Toxicity Testing 
 
Laboratory toxicity testing is the standard method for assessing the toxicity of compounds to 

aquatic organisms.  In the case of sealant source PAHs in sediments, testing is complicated by the 

several factors: 

 

 the form of PAHs that may affect its uptake or availability to organisms 
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 if environmental sediments or samples are used, the source, or combination of sources 

and forms of PAHs are not know, and 

 if a coal-tar sealant is used for testing, it may contain other contaminants that are a source 

of toxicity and has not been subject to the same environmental exposure that a sealant 

applied to parking lot may have been.   

 

Because all of these factors can be addressed with a single study, several designs have been 

initiated.  Results of concluded studies and scope of additional studies underway are described 

below. 

6.3.1 Ambient toxicity testing of Barton Creek sediments 
 
Both the City of Austin and the TCEQ collected sediments from Barton Creek.  The City also 

collected sediment from several dry tributaries with elevated PAHs; the TCEQ collected 

extensive samples from Barton Springs Pool.  These sediments were submitted to contract 

laboratories for standard toxicity testing, using benthic organisms.  The City samples showed 

toxicity with UV-exposure following the standard tests for the highest levels (above the PEC); the 

lower mainstem levels did not show toxicity (below the PEC).  However, because of the wide 

variation in levels, confirmation of existing biological effects levels or establishment of new 

levels was not achieved.  The TCEQ studies did not use UV-exposure, obtained sediment with 

much lower PAH levels, showed some growth effects, but have not demonstrated significant 

lethality.  Sublethal effects were seen in some samples, but were not correlated to PAH values.   

However, because it has been documented that simultaneous exposure to UV radiation (e.g. as in 

direct sunlight) may greatly increase the toxicity of some PAHs, exposure to shallow dwelling 

organisms at harmful levels of PAHs is still likely.  The toxicity reports from the TCEQ can be 

found at: http://www.tceq.state.tx.us/comm_exec/tox/bsp/BartonMain.html#protect. 

 

TCEQ has recommended future monitoring and the City has recommended that UV exposure be a 

component of testing when evaluating biological impairments from PAHs in shallow creeks in 

the Austin area.  These laboratory studies examine direct toxicity of in-situ sediments from local 

aquatic environments, but do not identify the source of toxicity, if found.  Additional toxicity 

identification procedures involving sequential laboratory manipulation of sediment to isolate 

toxicity sources may provide this information. 
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6.3.2 Toxicity Testing of Parking Lot Particulates 
 

To examine the toxicity of parking lot runoff, the City is continuing the cooperative parking lot 

study with the USGS to incorporate toxicity testing of parking lot particulates.  Particulates were 

collected from water washed-off of parking lots of four types  1) concrete, 2) unsealed asphalt, 3) 

lots with asphalt-based sealant, and 4) lots with coal-tar based sealant.  The particulates will be 

introduced as suspended sediments in an ambient water toxicity test with two benthic organisms, 

with the addition of UV-exposure at the end of the test period.  This study will allow the 

comparison of the relative toxicity of runoff from different parking surfaces.  It will not allow 

segregation of toxicity from different PAH sources as the particulates will be collected from 

parking lots currently in use and would be expected to have PAHs associated with oil, grease, and 

combusted gasoline.  However, if no toxicity is shown to particulates from the concrete and 

unsealed lots, then the relative levels of PAHs can be assumed to be the problematic factor. 

6.3.3 Spiked Sediment Toxicity Tests 
 

Perhaps simplest to interpret, yet farthest from field conditions, is ambient toxicity testing of 

sediments spiked with coal-tar based sealants.  The Great Lakes Environmental Center was 

contracted to conduct standard toxicity testing of sediment spiked with pavement sealant 

products.  Sediments were spiked with coal-tar sealants to target three total PAH levels, the PEC 

being the lowest, the mid-range at approximately twice that, and the highest level at about ten 

times that level; controls were provided.  In addition to the coal-tar based sealant, an asphalt-

based sealant was also studied.  The dilutions used for each coal-tar sealant sediment mixture 

(dry-weight percent of sealant to clean sediment) were duplicated for the asphalt-based sealant 

sediment mixtures.  All PAH levels examined have all been documented in Austin creek 

sediments, although the highest levels have only been seen at a few hot spots.  For each spiked 

sediment level, a standard ambient sediment toxicity test was run with subsequent UV-exposure.  

Although the materials tested were laboratory-made sediments, the results provide a clear 

evaluation of whether pavement sealants are toxic, with PAHs at biological effects levels as 

documented in scientific literature.   

 

Toxicity, which could only be attributed to the chemical constituents in the pavement sealants, 

was demonstrated, both with and without UV-exposure for the coal-tar based sealants as seen 
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below in Tables 6.1 and 6.2 for two benthic organisms.  UV exposure exacerbated toxicity in 

exposures where the PAH level did not show a significant change from the control without the 

UV exposure.   The toxicity of the asphalt-based sealants with UV-exposure, in particular, 

demonstrates the photo-induced toxicity of PAHs at these much smaller concentrations of PAHs.    

Table 6.1  Whole Sediment Toxicity Test, Hyalella Azteca 

Total PAH Concentration, 
mg/kg 

Geometric Mean Over Test Period 
Survival after 28 days 

(%) 

Survival After UV Exposure 
(365 µW/cm2 12 hours/day:  

96 hours) 
Control (0 mg/kg) 100% 100% 

 Coal-tar based Sealant 

17.08 81%* 10%* 

36.22 29%* could not test** 

199.7 13%* could not test** 

Asphalt-based Sealant 

0.175 98% 84%* 

0.265 95% 70%* 

2.081 94% 16%* 

 

Table 6.2  Whole Sediment Toxicity Test, Chironomus tentans 

Total PAH Concentration, 
mg/kg 

Geometric Mean Over Test Period 
Survival after 20 days 

(%) 

Survival After UV Exposure 
(365 µW/cm2 12 hours/day:  

96 hours) 
Control (0 mg/kg) 97% 100% 

 Coal-tar based Sealant 

17.08 43%* 58%* 

199.7 0%* could not test** 

 

* Significantly different from sediment control (p≤0.05) 
** Paucity of survivors precluded additional testing with UV exposure. 
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6.3  Biological Studies Conclusions 
 
The following preliminary conclusions were derived from the ongoing biological studies 

discussed above: 

• Both the receiving water sediment chemistry data biological data provide support that the 

elevated PAHs are impacting the biological communities at the pool sites below the 

parking lot areas.  

• Significant degradation of biological community in the pools below parking lot areas 

occurred as indicated by eight metrics.  Benthic biological communities in riffles below 

parking lots showed loss of community health in three metrics, including the number of 

organisms and number of dipteran taxa.   

• Preliminary results from the mesocosm study show that the highest level of PAHs 

resulted in the most severely degraded benthic biological community and that the three 

coal tar treatments show a dose response that was negative and proportional.  The 

response of treatments with PAH levels below the PEC in the mesocosm study could be 

interpreted based on available carbon versus the toxicity. 

• Although toxicity testing of in-situ sediment did not show consistent lethality it has been 

documented that simultaneous exposure to UV radiation (e.g. as in direct sunlight) 

greatly increases the toxicity of some PAHs; therefore, exposure to shallow dwelling 

organisms at harmful levels of PAHs is still likely. 

• Toxicity, which could only be attributed to the chemical constituents in the pavement 

sealants, was demonstrated, both with and without UV-exposure for the coal-tar based 

sealants for two benthic organisms.  UV exposure exacerbated toxicity in exposures 

where the PAH level did not show a significant change from the control without the UV 

exposure.   The toxicity of the asphalt-based sealants with UV-exposure, in particular, 

demonstrates the photo-induced toxicity of PAHs at these much smaller concentrations of 

PAHs.    
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7 Conclusions and Recommendations 
 
 
Studies to date have adequately identified coal-tar based sealants as a concentrated source of 

PAHs in the sediment “hot-spots” in Austin.  Although follow-up by researchers and policy 

makers at state and national levels may be appropriate as a result of these compiled studies, a 

local response is also indicated. 

 
Chemical analyses of the polycyclic aromatic hydrocarbons (PAHs) contained sealant products 

and environmental receptors provide several lines of evidence demonstrating the movement of 

PAHs from sealed parking lots into the aquatic environment in Austin, Texas.  The other 

significant finding, when addressing the issue of how to reduce or remove the PAHs from this 

source, was that the PAHs in coal-tar based sealants are significantly higher than those in asphalt-

based sealants, and that sealed parking areas have significantly higher PAHs in washoff 

particulates than from unsealed parking areas.  Distilling these findings in order from the creeks 

back to the source leads to the following conclusions: 

 

 “Hot-spots” of PAHs are seen in Austin creek sediments, above the Probable Effect 

Concentrations, which may cause impairment to aquatic life. 

 High concentrations of PAHs in sediments are significantly, and best, correlated with the 

percentage of sealed parking lot in the drainage area. 

 Particulates from sealed parking lots have significantly higher PAH concentrations than 

parking lots with no sealants (asphalt or concrete). 

 PAHs are significantly higher in coal-tar based sealants than in asphalt-based sealants, 

and also significantly higher in particulate washoff and scrapings from parking lots where 

those were applied. 

 

Ambient toxicity testing has demonstrated that PAHs in this form, from locally collected 

sediments and sediments spiked with a dried coal-tar based sealant, are toxic to benthic aquatic 

species when exposed to UV-light.  Therefore the weight of evidence provided above supports a 

recommendation to limit the input of PAHs from coal-tar based sealants to the environment. DRAFT
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Concentrations of Polycyclic Aromatic  
Hydrocarbons (PAHs) and Major and Trace  
Elements in Simulated Rainfall Runoff From  
Parking Lots, Austin, Texas, 2003  

By Barbara J. Mahler, Peter C. Van Metre, and Jennifer T. Wilson 

Abstract 
Samples of creek bed sediment collected near seal-coated parking lots in Austin, Texas, by the City of 

Austin during 2001–02 had unusually elevated concentrations of polycyclic aromatic hydrocarbons 
(PAHs). To investigate the possibility that PAHs from seal-coated parking lots might be transported to 
urban creeks, the U.S. Geological Survey, in cooperation with the City of Austin, sampled runoff and 
scrapings from four test plots and 13 urban parking lots. The surfaces sampled comprise coal-tar-emulsion-
sealed, asphalt-emulsion-sealed, unsealed asphalt, and unsealed concrete. Particulates and filtered water in 
runoff and surface scrapings were analyzed for PAHs. In addition, particulates in runoff were analyzed for 
major and trace elements. Samples of all three media from coal-tar-sealed parking lots had concentrations 
of PAHs higher than those from any other types of surface. The mean total PAH concentration in 
particulates in runoff from parking lots in use were 3,500,000, 620,000, and 54,000 micrograms per 
kilogram from coal-tar-sealed, asphalt-sealed, and unsealed (asphalt and concrete combined) lots, 
respectively. The probable effect concentration sediment quality guideline is 22,800 micrograms per 
kilogram. The mean total PAH (sum of detected PAHs) concentration in filtered water from parking lots in 
use was 8.6 micrograms per liter for coal-tar-sealed lots; the one sample analyzed from an asphalt-sealed 
lot had a concentration of 5.1 micrograms per liter and the one sample analyzed from an unsealed asphalt 
lot was 0.24 microgram per liter. The mean total PAH concentration in scrapings was 23,000,000, 820,000, 
and 14,000 micrograms per kilogram from coal-tar-sealed, asphalt-sealed, and unsealed asphalt lots, 
respectively. Concentrations of lead and zinc in particulates in runoff frequently exceeded the probable 
effect concentrations, but trace element concentrations showed no consistent variation with parking lot 
surface type. 

Introduction 
Contamination of aquatic sediments by polycyclic aromatic hydrocarbons (PAHs), which represent the 

largest class of suspected carcinogens (Björseth and Ramdahl, 1985), has been increasing over the last 20 
to 40 years (Van Metre and others, 2000). PAHs in the environment largely are a product of the incomplete 
combustion of petroleum, oil, coal, and wood (Edwards, 1983). Suspected sources in the urban 
environment include vehicles, home heating with wood and coal, and power plants (Sims and Overcash, 
1983). 
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During 2001–02, samples of creek bed sediment collected near seal-coated parking lots in Austin, 
Tex., by the City of Austin had unexpectedly high levels of PAHs (City of Austin, 2005). In 2003, 
sediment collected by the City of Austin from several parking lot surfaces in Austin had PAH 
concentrations that exceeded sediment quality guidelines for health of benthic aquatic organisms 
(MacDonald and others, 2000) by more than two orders of magnitude, prompting city staff to theorize that 
the sealers coating the parking lots could be the cause (City of Austin, 2005).  

In the United States, sealers are applied to parking lots and driveways to enhance appearance and to 
protect the underlying asphalt pavement. The most commonly used sealers have a coal-tar-emulsion base, 
although asphalt-emulsion-based sealers also are available. Many companies recommend reapplication 
every 2 to 3 years (Carolina Asphalt, Inc., 2006; Colorado Asphalt Services, Inc., 2006; Riegler Blacktop, 
Inc., 2006; Asphalt Sealcoat Manufacturers Association, 2007). City of Austin staff estimate that about 
660,000 gallons (2,500 cubic meters) of coal-tar-emulsion-based sealers are used annually in Austin (City 
of Austin, 2005). Although figures on national use are not available, The Blue Book of Building and 
Construction, a directory for the construction industry (Contractors Register, Inc., 2004), lists more than 
3,500 pavement sealer companies in 30 states. As an example of sealer use, one commercial sealer 
applicator, New England Sealcoating, estimates that it has sealed more than 325,000,000 square feet (about 
30 square kilometers) of pavement (New England Sealcoating, 2003). 

Although coal-tar-emulsion-based and asphalt-emulsion-based sealers are both shiny black, they are 
produced through different processes and have different molecular structures. Coal tar is derived from the 
destructive distillation of coal to produce coke and gas. Coal tar is 50-percent or more PAHs by weight 
(U.S. Department of Health and Human Services, 2002), and coal-tar-emulsion-based sealers typically are 
20- to 35-percent refined coal tar by weight (for example, STAR, Inc., 1996; Neyra Industries, 2000; 
SealMaster, 2002). Coal tar is a known human carcinogen, and wastes containing coal tar are subject to 
reporting under the U.S. Environmental Protection Agency’s hazardous waste disposal rule (U.S. 
Department of Health and Human Services, 2002). In contrast, asphalt is derived from the refining of crude 
petroleum and contains concentrations of PAHs that are several orders of magnitude less than those in coal 
tar (Takada and others, 1990). Analyses of commercially available coal-tar-emulsion-based sealers indi-
cated concentrations of total PAH (sum of 16 parent PAHs) ranging from 5 to 600 times greater than those 
in asphalt-emulsion-based sealers (City of Austin, 2005). 

Data collected by the City of Austin indicate that parking lot sealers contain extremely high 
concentrations of PAHs compared to those in aquatic sediments and compared to sediment quality 
guidelines (City of Austin, 2005). The questions remain, however, whether PAHs from parking lot sealers 
are mobile and whether they might contribute to the high concentrations of PAHs often found in urban 
waterways. The purpose of this study was to determine concentrations and loads of PAHs in runoff from 
different types of parking lot surfaces, and to the extent possible, to determine to what degree parking lot 
sealers are a source of urban PAHs. To investigate the possibility that PAHs from sealed parking lots might 
be transported to urban creeks, the U.S. Geological Survey (USGS), in cooperation with the City of Austin, 
sampled runoff and scrapings from four test plots and 13 urban parking lots during August 12–October 6, 
2003. 

Purpose and Scope 

The purpose of this report is to present sampling methods used for this study and the resulting 
chemical data. Two experimental approaches were taken: (1) repeated sampling of four test plots (three 
newly sealed and one unsealed) not exposed to vehicle use and (2) synoptic sampling of parking lots in use 
with different types of surfaces, both sealed and unsealed. The test plots were in the parking lot at Robert 
Mueller Municipal Airport, Austin, Tex., which has not been in use since 1999. Immediately before the 
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beginning of the study, coal-tar-emulsion sealer was applied to two of the test plots, asphalt-emulsion-
sealer was applied to one of the test plots, and a control site was not sealed (the entire lot was sealed many 
years ago, but the sealer appears to have worn off) (table 1). Three times during the 2-month period 
following application of sealer, distilled deionized (DI) water was applied to the sites using a gentle spray 
and the washoff was sampled. The sites for the synoptic sampling were in the urban area of Austin (fig. 1). 
Six of the parking lots had been sealed with coal-tar-emulsion-based sealer, and three parking lots had 
been sealed with asphalt-emulsion-based sealer; two lots were unsealed asphalt and two lots were unsealed 
concrete (table 1). Each site was sampled once, using the same approach as that used for the test plots. 

 

0 3 6 KILOMETERS1.5

OSL

EXPLANATION

Urban area (Texas Natural
Resources Information
System, 2003)

Sampling site and name

Camp Mabry rainfall station

Barton

Creek

Lake
A

ustin

COLORADO RIVER

Boggy Creek

W
al

le
r

C
re

ek

Sh
oa

l
C

re
ek

Town

Lake

Williamson
Creek

MoPac

(L
oo

p
1
)

Lo
op

 3
60

Lamar

B
lv

d
.

I-
3
5

RR
2222

US

183

SH 71

US 290

A
irp

o
rt

B
lvd.

Base from Texas Natural Resources Information System digital data
Texas Albers projection, units meters
North American Datum 1983

MON
PAV

TAR

ASP

OSL

UNF

CNR

ZLK

UTN

LBJ
SOC

NWR

LOW

TCQ

LAC          
WWB          

SSE          

N

TEXAS

LOCATION MAP

AUSTIN

 
 

Figure 1. Location of parking lots for sampling of simulated runoff, Austin, Texas, 2003.  
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Because the washoff was assumed to contain atmospherically deposited particulates and, in the case of the 
parking lots in use, particulates from vehicle tires and undercarriages, scrapings of the parking lot surface 
from most of the sites were analyzed to determine the chemical composition of the surface. Washoff 
samples were analyzed for a suite of PAHs, major elements, and trace elements in the particulate phase; 
the scrapings were analyzed for the same suite of PAHs. At a subset of sites, PAHs in the dissolved phase 
also were analyzed. 

Site Selection 

The test plots were in the parking lot of Robert Mueller Municipal Airport (fig. 1). The airport was 
closed in 1999, and the parking lot has been in minimal use since then. Sometime before 1999, a coal-tar 
sealer was applied, which appeared to have worn off by the time of this study. Three of the test plots are 
11- by 11-meter areas that were sealed during August 5–6, 2003 (table 1). Wheeler Coatings Asphalt, Inc., 
a commercial pavement-sealing company, on a voluntary basis, agreed to apply a refined coal-tar sealer 
(Tarconite, less than 34-percent coal tar by weight) to one site (TAR) and an asphalt sealer (Paveshield, 
less than 35-percent asphalt resin by weight) to one site (PAV). Wheeler personnel prepared the sites for 
application by blowing off debris and priming oil and grease spots and then applied the two commercial 
products according to manufacturers’ specifications. Application of the coal-tar product also conformed to 
Federal Specifications R-P 335e and PCTC Guide Specification PCTC01. A retail refined coal-tar sealer 
(Henry Minuteman-Monsey, 33-percent coal tar by weight), a product available to homeowners for 
application to residential driveways, was applied to one site (MON) by City of Austin staff following the 
manufacturer’s instructions. No sealer was applied to the control site (ASP). The test plots received 
virtually no vehicle traffic during the 2-month duration of the sampling. 

The parking lots for the synoptic sampling were chosen by City of Austin and USGS personnel to 
represent a range of surface types and sealer ages (table 1). The type of sealer used and date of sealer 
application were determined on the basis of information provided by the property owner or manager or 
from the company that sealed the parking lot. Parking lots of schools, government agencies, municipal 
facilities, and commercial businesses were chosen to sample various locations in the Austin urban area 
(fig. 1); all parking lots receive daily vehicle traffic. 

Sample-Collection Methods 

Parking lots were sprinkled with simulated rainfall following a minimum of 5 dry days whenever 
possible, on the basis of rainfall measured at the National Weather Service Austin Camp Mabry station 
(fig. 2). However, September 2003 was an unusually wet month; in several cases samples were collected 
following 4 dry days, in one case following 3 dry days (September 30, 2003), and in one case 1 dry day 
(September 28, 2003). The greatest amount of measured rainfall within the 5 days preceding collection of a 
washoff sample was 8.6 millimeters (0.34 inch). Rainfall runoff was simulated using 100 liters of DI water 
sprayed onto a 5- by 10-meter area of the test plots and parking lots. The only exception was the sampling 
of the test plots on August 12, 2003, when 25 liters of water on a 2.5- by 5-meter area was used on all the 
test plots except TAR, the test plot with a commercially applied coal-tar sealer (the smaller volume of 
water was used because it was immediately obvious that insufficient particulates were available for 
analysis, so samples for analysis of dissolved PAH only were collected). In one instance it rained during 
the sampling, and actual rainfall runoff was collected instead of the simulated rainfall (TAR test plot, 
September 26, 2003). To simulate rainfall, water was pumped with a peristaltic pump from 50-liter, high-
density polyethylene (HDPE) carboys through Tygon tubing and a plastic hand-held sprayer (spray rate of 
about 7 liters per minute) and sprinkled onto the parking lot surface from a height of about 0.75 to 1 meter. 
Water was blocked at the downslope end of the site either with boards to which weather-stripping had been 
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attached (test plots, August 12 and 21, 2003) or with urethane spill berms (all other samples). The collected 
runoff was pumped into HDPE carboys through Tygon tubing using a second peristaltic pump. Sampling 
equipment was cleaned between sites with phosphate-free detergent and then rinsed with tap water, DI 
water, and methanol. 

Samples were pre-processed for analysis at the USGS laboratory in Austin. Water recovered during 
sampling was combined in a 50-liter HDPE carboy equipped with a churn. Samples for measurement of 
suspended sediment concentration (SSC; Guy, 1969) were collected from the churn to allow quantification 
of the mass of sediment recovered in each sample. One SSC sample (250-milliliter plastic bottle) was 
collected at the start of processing. If more than 50 liters of water was recovered, a second SSC sample 
was collected after the remaining water was added to the churn. For samples collected early in the study, 
this additional water was added to the churn after sufficient water had been removed by filtration to make 
room. This approach precludes calculation of a true volume-weighted mean, so for these samples the mean 
of the two SSC values was used to estimate total sediment recovered (table 5; “Mean of two samples”).  
An adjustment was made in sample processing beginning with sample PAV collected September 26, 2003, 
and all samples processed thereafter. If more than 50 liters was recovered for processing, the first SSC 
sample was collected then the entire remaining volume of the first 50-liter churn was filtered; then the 
remaining water was added and the second SSC sample was collected. For these samples, the mean SSC is 
a volume-weighted mean of the two sample fractions (table 5; “Volume-weighted mean”). The volume-
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Figure 2. Rainfall for the sampling period as recorded at the National Weather Service Austin Camp 
Mabry station (National Climatic Data Center, 2006) and dates washoff samples collected.  
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weighted-mean concentrations accurately represent the overall mean even if concentrations in the two 
sample fractions are quite different. Where the mean of two samples was used and the SSCs are relatively 
similar, the mean of the two samples should reasonably represent the total sample mean. 

Samples were filtered through 0.45-micrometer pore size, polytetrafluoroethylene (PTFE) filters 
following the methods of Mahler and Van Metre (2003). No pre-filter was used. PTFE filters were chosen 
for use over glass-fiber filters, which must be extracted along with the sediment contained, producing an 
emulsion that interferes with quantification of the analyte (Mahler and Van Metre, 2003). A stainless steel 
plate filter holder was used for filtration of particulates for PAH analysis. The filters were massaged inside 
of locking bags to remove retained particles, and the recovered particles were shipped as chilled slurries in 
clean glass vials to the USGS National Water Quality Laboratory (NWQL) for analysis. In some cases the 
filtrate also was shipped, chilled and in clean amber glass bottles, to the NWQL for analysis of dissolved 
PAH. An acrylic filter holder was used for filtration of particulates for major and trace element analysis. 
The recovered particulates were freeze-dried and ground before submitting to the NWQL. In all cases, 
sample-processing equipment was cleaned between samples with phosphate-free detergent, then rinsed 
with tap water followed by DI water. All equipment used for processing samples for PAH analysis was 
given a final rinse with methanol. 

The test plot and parking lot scrapings were obtained by scraping a small area (less than 0.25 
square meter) with a metal paint scraper. The particulates removed were brushed onto a piece of new 
cardstock and then into a cleaned glass jar. The paint scraper was cleaned between sites in the same 
manner as the other sampling equipment, and a new brush was used at each site. Scraping samples were 
not collected from the two unsealed concrete lots because it was assumed that the concrete contains almost 
no PAHs (PAHs are hydrocarbons and thus are associated with fuels [coal, oil, wood] and combustion of 
fuels). One sample from an asphalt-emulsion-sealed lot was not analyzed because the sample was 
corrupted. 

Analytical Methods 

PAHs in the Particulate Phase 

Samples were prepared by extracting about 0.5 gram dry weight of sample (mean 0.47 gram, range 
0.10 to 1.36 grams) using pressurized liquid extraction at 120 and 200 degrees Celsius with a mixture of 
water and isopropyl alcohol (50:50 and 20:80 for the two temperatures, respectively). The samples were 
extracted for 40 minutes at each temperature at a pressure of 13,790 kilopascals. Surrogate compounds 
were added to the sample prior to extraction to verify method recoveries (table 2). Following extraction, a 
buffer was added to the extract, and the extract was cleaned using polystyrene divinylbenzene and florisil 
solid-phase extraction cartridges. The extract was concentrated, solvent-exchanged to ethyl acetate, and 
diluted to 10 milliliters. An internal standard mixture was added to an aliquot of the extract, and the extract 
was analyzed by full scan on a Hewlett-Packard 5973 gas chromatography/mass spectrometry (GC/MS) 
system. Difficult sample matrixes were diluted before the full-scan analysis, and diluted surrogates were 
estimated in the samples. 
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Compound identifications were based on comparison of gas chromatographic peak retention times 
and mass spectra to those of authentic standard compounds for the target compounds. Response factors 
were calculated for each compound from a set of calibration standards. For many of the alkyl-substituted 
PAHs, no authentic standard compounds were available, so the isomers were identified by matching mass 
spectra in samples with known mass spectra in computerized reference library software (National Institute 
of Standards and Technology, 2002). The alkyl-substituted PAHs for which standards were not available 
were quantified using response factors generated from one of the authentic alkyl-homologue compounds in 
the same alkyl-homologue series. For example, there was no authentic standard for the C4-naphthalene 
homologue group, so the response factor generated in the calibration standards for 2,6-dimethylnaph-
thalene was used for its quantitation. The parent PAH response factor was used when no authentic standard 
was available for a related alkyl-substituted compound within the same homologue series. Quantitation 
was done following the methods of Olson and others (2004). 

For PAHs in the particulate phase, the estimated method reporting level (MRL) is 5 or 10 
micrograms per kilogram (μg/kg) for a 25-gram sample. If less than 25 grams was extracted, the MRL was 
raised accordingly. In some cases, MRLs were raised because of background interferences. Reporting level 
for each sample was calculated on the basis of sample mass (table 2), volume of extract, and the MRL. 
Some concentrations of particle-phase PAHs are flagged as estimated (E) on the basis of one or more 
qualifiers (table 2). These qualifiers are as follows: Q = sample or batch of samples for which quality-
control (QC) data could not be brought into control guidelines, I = interference issues from the sample 
matrix, n = peak identified and quantified below the reporting level, v = analyte detected in associated 
laboratory blank, and d = dilution. The qualifiers Q, I, n, and v all lead to estimated values—values that are 
detections but with lower or unknown precision; values for constituents with highly variable QC data also 
are shown as estimated. Dilution factors are listed in table 2. 

Total PAH (ΣPAHpart) is defined here as the sum of concentrations of 12 parent PAHs 
(naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, 
benz[a]anthracene, chrysene, benzo[a]pyrene, and dibenzo[a,h]anthracene) and 2-methylnaphthalene 
(Ingersoll and others, 2000) associated with the particulate phase. Raw, unrounded concentrations of 
individual PAHs were used in the computation of ΣPAHpart, and nondetections were assigned a zero value; 
estimated values were included in the summation at the value reported. Because unrounded values were 
used to compute ΣPAHpart, the sum of rounded PAHs in table 2 might vary slightly in some cases from the 
reported ΣPAHpart value. 

For this report, the C1-128 isomers, methylated naphthalenes (table 2), including 2-methylnaphtha-
lene, were used in the computation of ΣPAHpart to represent 2-methylnaphthylene. This representation 

could overestimate ΣPAHpart because it might include other monomethylated naphthalene isomers in 
addition to 2-methylnaphthalene; however, the potential difference is very small. C1-128 isomers, 
methylated naphthalenes, were detected in only 11 of 40 analyses of particulate PAH (scraping, washoff 
samples, and duplicates), and the highest percentage of total PAH for which they accounted is 2.1 percent; 
the next highest percentage is 0.62 percent.  

PAHs in the Dissolved Phase 

Samples were analyzed following the method described in Fishman (1993), with the difference  
that continuous liquid-liquid extraction was substituted for use of the separatory funnel. In brief, 1-liter 
samples fortified with surrogate compounds were extracted by continuous liquid-liquid extraction for 6 
hours under acidic then basic conditions. Internal standards were added and sample extracts concentrated 
to 1 milliliter. Samples were analyzed by GC/MS in electron impact mode. Sample identifications were 
made by matching retention times and mass spectra with those of standard compounds. Quantitation 
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involved use of internal standards and calibration curves generated by standard compounds of known 
amounts. 

Major and Trace Elements in the Particulate Phase 

For major and trace element analyses, samples were freeze-dried and ground to a powder, and 
elemental concentrations (with the exception of mercury) were determined on concentrated-acid digests 
(nitric-hydrofluoric-perchloric acids) by inductively coupled plasma/mass spectrometry (ICP/MS) (Briggs 
and Meier, 2003). Concentrations of mercury were determined by cold-vapor atomic adsorption 
spectroscopy (Brown and others, 2003). 

Quality-Control Samples 

QC samples consist of environmental QC samples and internal laboratory QC samples (tables 2–4). 
Results of QC analyses are summarized below. Laboratory precision of the particulate PAH analysis was 
determined by analysis of two duplicate samples (table 2). Each duplicate was obtained by collecting and 
filtering a single sample using the same methods used for other samples. The resulting sediment slurry 
recovered was homogenized and split prior to extraction and analysis. Thus, the duplicates are designed to 
measure laboratory precision, not the repeatability of the field sample collection. For one of the duplicate 
samples, ΣPAHpart differed by 8 percent (relative percent difference). For the second duplicate (sample 
with elevated concentrations), ΣPAHpart differed by 54 percent; this duplicate samples was from a site with 
extremely elevated particulate PAH concentrations (greater than 4,000,000 μg/kg ΣPAHpart).  

One equipment blank was analyzed for dissolved PAH (table 3). Three parent PAHs—fluoran-
thene, phenanthrene, and pyrene—were detected in the blank, but at concentrations more than an order of 
magnitude less than the MRL. The concentrations in the blank were about one-half the concentrations in 
the environmental sample with the lowest concentrations (ZLK) and less than 1 percent of concentrations 
in the environmental sample with the highest concentrations (MON). 

Laboratory QC samples for particulate PAH analyses (table 2) consisted of analysis of spiked 
samples, blanks, and samples of certified reference material (CRM). The surrogate, spike, and CRM values 
were reported in percent recovered. The method spike was spiked at 20 μg/kg. Because a custom method 
was used, with sparse recovery data, QC criteria are provisional. Representative spike recovery and 
precision data can be found in Furlong and others (1996). Recovery of the six spiked samples ranged from 
6 to 110 percent with a median of 76 percent. For the six laboratory blanks, an analyte was detected in 85 
of 336 possible cases, but only 22 detected concentrations were greater than the MRL. The detected 
concentrations ranged from 0.1 to 3.5 percent of the lowest concentration for that analyte in an 
environmental sample. For the two analyses of CRM, the recoveries were within the NWQL-established 
acceptable range for 83 percent of the cases. 

Four replicate samples (two each for two sites) and one duplicate sample were analyzed for major 
and trace elements (table 4). Median relative percent difference between the replicate/duplicate and 
environmental samples was 4 percent, with a 25th percentile of 1.4 percent and a 75th percentile of 13 
percent. Precision and accuracy of analyses of CRMs, done internally by the NWQL, were within 
acceptable limits established by the laboratory (Briggs and Meier, 2003). 

PAHs and Major and Trace Elements in Simulated Rainfall Runoff 
Results for PAHs, major and trace elements, and SSCs in the simulated rainfall runoff (washoff) 

samples are listed in tables 2–5.  
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PAHs 

Runoff From Test Plots 
The test plots were washed off three times during the course of 2 months. Concentrations of 

ΣPAHpart during the three washoff samplings for the four types of surfaces are shown in figure 3. ΣPAHpart 
concentrations in the simulated rainfall runoff for each washoff sampling were greater in the coal-tar-
sealed test plots than in the asphalt-sealed and unsealed test plots (table 2). Concentrations at three of the 
test plots, including the control site (ASP), decreased during the course of the three washoff samplings; 
concentration at one of the coal-tar-sealed test plots increased then decreased. Concentrations of PAHs in 
particles in parking lot runoff are compared to the probable effect concentration (PEC), a screening-level 
benchmark. The PEC is the concentration of a contaminant in freshwater aquatic sediment above which 
adverse effects on sediment-dwelling organisms are expected to occur (MacDonald and others, 2000).  
The PEC for ΣPAHpart is 22,800 μg/kg. Although the particles in parking lot runoff do not in themselves 
constitute the aquatic sediment for which the PEC was developed, particles in parking lot runoff have  
the potential to be transported to streams and incorporated into aquatic sediment. Comparison of 
concentrations in particles associated with parking lot runoff to the PEC allows, for example, consideration 
of the amount of dilution needed for the PEC to be met. Concentrations of ΣPAHpart exceeded the PEC in 
all samples except the final sample collected at the control site. 

Concentrations of total dissolved PAH (ΣPAHdiss, defined as the sum of the same PAHs as 
ΣPAHpart excluding 2-methylnaphthalene) during the three washoff samplings are shown in figure 4. 
ΣPAHdiss concentrations were about an order of magnitude greater in samples from the coal-tar-sealed test 
plots than concentrations in samples from the asphalt-sealed test plot, which in turn were about an order of 
magnitude greater than those from the unsealed test plot (control site ASP). Concentrations decreased over 
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Figure 3. Concentrations of total particulate polycyclic aromatic hydrocarbons (∑PAHpart) in washoff 
samples from four test plots in Austin, Texas, 2003. 
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time at all sealed test plots but generally stayed the same at the control site. Of 17 PAHs analyzed for, nine 
were detected (table 3). Four PAHs (acenaphthylene, acenaphthene, chrysene, and fluorene) were detected 
only in runoff from the coal-tar-sealed test plots; anthracene was detected in runoff from all the sealed test 
plots but not from the control site. 

Runoff From Parking Lots in Use 

Concentrations of ΣPAHpart in washoff samples from parking lots in use are shown in figure 5, 
grouped by type of surface. The mean ΣPAHpart concentrations in runoff from parking lots in use were 
3,500,000 (standard deviation [sd] 3,300,000) μg/kg (coal-tar-sealed lots), 620,000 (sd 320,000) μg/kg 
(asphalt-sealed lots), and 54,000 (sd 31,000) μg/kg (unsealed asphalt and concrete lots combined). 
Differences between types of surface were compared using the nonparametric Kruskal-Wallis test. The 
concentration of ΣPAHpart in washoff samples from coal-tar-sealed parking lots was significantly greater 
than concentrations in samples from asphalt-sealed parking lots (p-value = .07) and unsealed parking lots 
(p-value = .01), and the concentration in samples from asphalt-sealed parking lots was significantly greater 
than that from unsealed parking lots (p-value = .03). ΣPAHpart concentrations in all washoff samples from 
parking lots exceeded the PEC (22,800 μg/kg) except in one sample from an unsealed asphalt lot (ZLK, 
table 2). 

Concentrations of ΣPAHdiss were analyzed at seven of the 13 parking lots in use (fig. 6, table 3). 
Only one sample from an asphalt-sealed lot was analyzed, so the difference between sealer types could  
not be compared statistically. The mean ΣPAHdiss concentration in filtered water from parking lots in use 
was 8.6 (sd 5.4) micrograms per liter (μg/L) for coal-tar-sealed lots; the one sample analyzed from an 
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Figure 4. Concentrations of total dissolved polycyclic aromatic hydrocarbons (∑PAHdiss) in washoff 
samples from four test plots in Austin, Texas, 2003. 
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asphalt-sealed lot had a concentration of 5.1 μg/L, and the one sample analyzed from an unsealed asphalt 
lot was 0.24 μg/L. Similar to PAHs detected in samples from test plots, acenaphthylene, acenaphthene, and 
fluorene were detected in samples from one or more of the coal-tar-sealed parking lots but were not 
detected in samples from the asphalt-sealed or unsealed lots (table 3); however, chrysene was detected in 
the sample from the asphalt-sealed lot. Concentrations of ΣPAHdiss in washoff samples from parking lots in 
use were similar to those from test plots with the same type of sealer, except the ΣPAHdiss concentration in 
the washoff sample from the asphalt-sealed parking lot, which was about four times greater than the mean 
concentration at the asphalt-sealed test plot (fig. 6). 

Scrapings 
Scrapings are grouped by type of surface (coal-tar-sealed, asphalt-sealed, and unsealed asphalt) for 

comparison of ΣPAHpart (fig. 7; table 2). The mean ΣPAHpart concentration in scrapings sampled from coal-
tar-sealed lots was 23,000,000 (sd 25,000,000) μg/kg, or 28 times the mean concentration in scrapings 
from the asphalt-sealed lots (820,000 [sd 1,000,000] μg/kg), which in turn was 59 times the mean 
concentration in scrapings from the unsealed asphalt lots (14,000 [sd 9,100] μg/kg). The maximum 
ΣPAHpart concentration detected (83,000,000 μg/kg, or 8.3 percent by weight) was in scrapings of the off-
the-shelf coal-tar sealer.  
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Figure 5. Concentrations of total particulate polycyclic aromatic hydrocarbons (∑PAHpart) in washoff 
samples from test plots and parking lots in use, Austin, Texas, 2003.  
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Major and Trace Elements (Metals) 

Runoff from Test Plots 
Major elements in particulates washed off the test plots were variable from one washoff sampling 

to the next, and there was no systematic difference in concentrations between type of surface (table 4). 
PECs have been established for eight trace elements—arsenic, cadmium, chromium, copper, lead, mercury, 
nickel, and zinc (MacDonald and others, 2000). During the three washoff samplings, a PEC was exceeded 
seven times: the PEC for cadmium (4.98 milligrams per kilogram [mg/kg]) was exceeded in one sample 
from test plot TAR; the PEC for lead (128 mg/kg) was exceeded in one sample each from test plots ASP, 
MON, and PAV; and the PEC for zinc (459 mg/kg) was exceeded in the same samples from ASP, MON, 
and PAV. 

Runoff from Parking Lots in Use 
Concentrations of two major elements, calcium and magnesium, were greater in the particulates 

washed from unsealed parking lots than in those from the sealed parking lots (table 4). Concentrations of 
other major elements analyzed did not vary on the basis of type of surface. Similar to the results from the 
test plots, lead and zinc were the trace elements most elevated in particulates washed from parking lots on 
the basis of comparison to PECS. The PEC for lead was exceeded in samples from some coal-tar-sealed 
parking lots (TCQ, OSL, LBJ, and UTN) and in samples from both unsealed concrete lots (LAC, LOW), 
but the PEC was not exceeded in any of the samples from asphalt-sealed or unsealed asphalt parking lots. 
The PEC for zinc was exceeded in samples from every parking lot except WWB (asphalt-sealed), ZLK 
(unsealed asphalt), and OSL (coal-tar-sealed).  
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Figure 6. Concentrations of total dissolved polycyclic aromatic hydrocarbons (∑PAHdiss) in washoff 
samples from test plots and parking lots in use, Austin, Texas, 2003.  
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Figure 7. Concentrations of total particulate polycyclic aromatic hydrocarbons (∑PAHpart) in 
scrapings samples from test plot and parking lot surfaces in Austin, Texas, 2003.  
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SAMPLES USED IN RISK ASSESSMENT 
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TABLE 1
SAMPLES USED IN THE HUMAN HEALTH RISK ASSESSMENT

SURFACE SOIL SUBSURFACE SOIL GROUNDWATER SURFACE WATER SEDMENT
CCRF-S-TP01-0010 CCRF-S-TP06-0204 CRF-GW-MW01-1210 CRF-SW-SW01-1110 CCRF-S-SS01-0001
CCRF-S-TP02-0010 CCRF-S-TP06-0608 CRF-GW-MW02-1210 CRF-SW-SW02-1110 CCRF-S-SS02-0001
CCRF-S-TP03-0010 CCRF-S-TP07-0204 CRF-GW-MW03-1210 CRF-SW-SW02-1110-D CCRF-S-SS02-0001-D
CCRF-S-TP03-0010-D CCRF-S-TP07-0608 CRF-GW-MW04-1210 CRF-SW-SW04-1110 CCRF-S-SS03-0001
CCRF-S-TP04-0010 CCRF-S-TP08-0204 CRF-GW-MW05-1210 CRF-SW-SW05-1110 CCRF-S-SS04-0001
CCRF-S-TP05-0010 CCRF-S-TP09-0204 CRF-GW-MW06-1210 CRF-SW-SW06-1210 CCRF-S-SS05-0001
CRF-SS-SB01-0001 CCRF-S-TP10-0204 CRF-GW-MW06-1210-D CRF-SW-SW07-1210 CCRF-S-SS06-0001
CRF-SS-SB02-0001 CCRF-S-TP10-0406 CRF-GW-MW07-1210 CRF-SD-SD01-0006
CRF-SS-SB03-0001 CCRF-S-TP10-0406-D CRF-GW-MW08-1210 CRF-SD-SD02-0006
CRF-SS-SB04-0001 CRF-SO-SB01-0406 CRF-SD-SD02-0006-D
CRF-SS-SB05-0001 CRF-SO-SB01-0608 CRF-SD-SD03-0612
CRF-SS-SB05-0001-D CRF-SO-SB02-0406 CRF-SD-SD04-0006
CRF-SS-SB06-0001 CRF-SO-SB03-0608 CRF-SD-SD05-0006
CRF-SS-SB07-0001 CRF-SO-SB05-0204 CRF-SD-SD06-0006
CRF-SS-SB07-0001-D CRF-SO-SB06-0406 CRF-SD-SD07-0006
CRF-SS-SB08-0001 CRF-SO-SB07-0406

CRF-SO-SB08-0406
CRF-SO-TP12-0102
CRF-SO-TP13-0506
CRF-SO-TP14-0102
CRF-SO-TP15-0102
CRF-SO-TP15-0506
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current Surface Soil Surface Soil Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Construction Adult Inhalation Quant

Rubble Fill Area Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Subsurface Soil Subsurface Soil Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion None

Dermal None

Adult Ingestion None

Dermal None

Air Coddington Cove Construction Adult Inhalation Quant

Rubble Fill Area Workers

Trespassers Child Inhalation None

Adult Inhalation None

Groundwater Groundwater Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion None

Users Dermal None

Adult Ingestion None

Dermal None

Air Coddington Cove Construction Adult Inhalation None

Rubble Fill Area Workers

Trespassers Child Inhalation None

Adult Inhalation None

Surface Water Surface Water Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Users Dermal Quant

Adult Ingestion Quant

Dermal Quant

Construction workers may have contact with surface water during excavation activities.

Current trespassers may be exposed to surface water while at the site.

Current trespassers are not exposed to groundwater.

Construction workers may have contact with surface soil during excavation activities.

Trespassers may contact surface soil while at the site.

Construction workers may be exposed to fugitive dust and volatile emissions during construction

activities.

Trespassers may be exposed to fugitive dust and volatile emissions while at the site.

Construction workers may have contact with subsurface soil during excavation activities.

Current trespassers are not exposed to subsurface soil.

Construction workers may have contact with subsurface soil during excavation activities.

Current trespassers are not exposed to subsurface soil.

Construction workers may have contact with ground water during excavation activities.

Current trespassers are not exposed to groundwater.

No volatile COPCs were identified in groundwater.

12/5/2012
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current Sediment Sediment Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Future Surface Soil Surface Soil Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Industrial Adult Inhalation Quant

Rubble Fill Area Worker

Construction Adult Inhalation Quant

Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Residents Child Inhalation Quant

Adult Inhalation Quant

Subsurface Soil Subsurface Soil Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Subsurface Soil Subsurface Soil Coddington Cove Trespassers Child Ingestion Quant

Rubble Fill Area Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Although exposures to subsurface soil by industrial workers is considered unlikely at the site this

scenario is included to aid in future risk management decisions.

Construction workers may have contact with subsurface soil during excavation activities.

Although exposures to subsurface soil by trespassers is considered unlikely at the site this

scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Construction workers may have contact with sediment during excavation activities.

Current trespassers may be exposed to sediment while at the site.

Industrial workers may contact surface soil during normal work activities.

Construction workers may have contact with surface soil during excavation activities.

Trespassers may contact surface soil while at the site.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Industrial workers may be exposed to fugitive dust and volatile emissions during work activities.

Construction workers may be exposed to fugitive dust and volatile emissions during construction

activities.

Trespassers may be exposed to fugitive dust and volatile emissions while at the site.

12/5/2012
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Subsurface Soil Air Coddington Cove Industrial Adult Inhalation Quant

Rubble Fill Area Worker

Construction Adult Inhalation Quant

Workers

Trespassers Child Inhalation Quant

Adult Inhalation Quant

Residents Child Inhalation Quant

Adult Inhalation Quant

Future Groundwater Groundwater Coddington Cove Industrial Adult Ingestion Quant

Rubble Fill Area Worker Dermal Quant

Construction Adult Ingestion Quant

Workers Dermal Quant

Trespassers Child Ingestion None

Users Dermal None

Adult Ingestion None

Dermal None

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air Coddington Cove Industrial Adult Inhalation None

Rubble Fill Area Worker

Construction Adult Inhalation None

Workers

Trespassers Child Inhalation None

Adult Inhalation None

Groundwater Air Coddington Cove Residents Child Inhalation None

Rubble Fill Area

Adult Inhalation None

Vapor Intrusion Industrial Adult Inhalation Qual

Worker

Residents Child Inhalation Qual

Adult Inhalation Qual

Future industrial workers are not exposed to be exposed to COPCs that have volatilized from

groundwater.

No volatile COPCs were identified in groundwater.

Future trespassers are not expected to be exposed to groundwater.

No volatile COPCs were identified in groundwater.

Future industrial workers could be exposed to COPCs that have volatilized from groundwater

and migrated through building foundations and into indoor air.

Hypothetical residents could be exposed to COPCs that have volatilized from groundwater and

migrated through building foundations and into indoor air.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Although exposures to subsurface soil by industrial workers is considered unlikely at the site this

scenario is included to aid in future risk management decisions.

Construction workers may have contact with subsurface soil during excavation activities.

Although exposures to subsurface soil by trespassers is considered unlikely at the site this

scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Future industrial workers could be exposed to groundwater if groundwater was used as a water

supply.

Construction workers may have contact with ground water during excavation activities.

Future trespassers are not expected to be exposed to groundwater.

12/5/2012
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Surface Water Surface Water Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Users Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Sediment Sediment Coddington Cove Construction Adult Ingestion Quant

Rubble Fill Area Workers Dermal Quant

Trespassers Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Notes:

Qual - Qualitative.

Quant - Quantitative.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Construction workers may have contact with surface water during excavation activities.

Future trespassers may be exposed to surface water while at the site.

Although a future residential scenario is considered unlikely at the site

this scenario is included to aid in future risk management decisions.

Construction workers may have contact with sediment during excavation activities.

Future trespassers may be exposed to sediment while at the site.

12/5/2012
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TABLE 2.1
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Coddington Volatile Organic Compounds
Cove Rubble 78-93-3 2-Butanone 7.6 J 19 ug/kg CRF-SS-SB08-0001 3/13 6 - 67 19 NA 2,800,000 N 10,000,000 No BSL

Fill Area 67-64-1 Acetone 14 EB 190 ug/kg CRF-SS-SB08-0001 6/13 6 - 330 190 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.14 J 1 J ug/kg CRF-SS-SB08-0001 3/13 0.093 - 33 1 NA 1,100 C 2,500 No BSL
75-15-0 Carbon Disulfide 0.27 J 1.4 J ug/kg CRF-SS-SB05-0001-D 4/13 0.46 - 33 1.4 NA 82,000 N NA No BSL
79-20-9 Methyl Acetate 1.1 J 10 ug/kg CRF-SS-SB05-0001-D 3/13 0.93 - 240 10 NA 7,800,000 N NA No BSL

127-18-4 Tetrachloroethene 0.78 J 21 ug/kg CCRF-S-TP02-0010 2/13 0.18 - 33 21 NA 8,600 N(8) 12,000 No BSL
108-88-3 Toluene 0.29 J 0.79 J ug/kg CRF-SS-SB08-0001 5/13 0.46 - 33 0.79 NA 500,000 N 190,000 No BSL
75-69-4 Trichlorofluoromethane 4.7 4.7 ug/kg CRF-SS-SB05-0001-D 1/13 0.089 - 33 4.7 NA 79,000 N NA No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 0.67 J 160 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 160 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 0.96 J 390 J ug/kg CRF-SS-SB05-0001 8/13 370 - 530 390 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 1.6 110 ug/kg CRF-SS-SB05-0001 8/13 370 - 520 110 NA 340,000 N(9) 23,000 No BSL
120-12-7 Anthracene 2.6 J 430 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 430 NA 1,700,000 N 35,000 No BSL
56-55-3 Benzo(a)anthracene 18 J 1,900 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,900 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 19 J 1,800 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,800 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 38 2,700 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 2,700 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 14 J 1,000 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 1,000 NA 170,000 N(10) 800 Yes ASL
207-08-9 Benzo(k)fluoranthene 10 J 840 J ug/kg CRF-SS-SB05-0001 10/13 370 - 480 840 NA 1,500 C 900 No BSL
218-01-9 Chrysene 21 J 1,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 1,400 NA 15,000 C 400 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 5.4 J 260 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 260 NA 15 C 400 Yes ASL
206-44-0 Fluoranthene 26 J 2,400 J ug/kg CRF-SS-SB05-0001 11/13 370 - 430 2,400 NA 230,000 N 20,000 No BSL
86-73-7 Fluorene 1.3 J 330 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 330 NA 230,000 N 28,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 17 J 940 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 940 NA 150 C 900 Yes ASL
91-20-3 Naphthalene 0.96 J 54 J ug/kg CRF-SS-SB05-0001 8/13 370 - 520 54 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 22 J 3,600 J ug/kg CRF-SS-SB05-0001 11/13 370 - 480 3,600 NA 170,000 N(10) 40,000 No BSL
129-00-0 Pyrene 38 J 4,500 J ug/kg CRF-SS-SB05-0001 11/13 34 - 430 4,500 NA 170,000 N 13,000 No BSL

Pesticides/PCBs

72-55-9 4,4'-DDE 0.13 J 27 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 4.3 27 NA 1,400 C NA No BSL

50-29-3 4,4'-DDT 1 J 25 ug/kg CRF-SS-SB08-0001 9/13 0.13 - 5.2 25 NA 1,700 C NA No BSL

309-00-2 Aldrin 0.27 J 0.27 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 2.7 0.27 NA 29 C NA No BSL

12674-11-2 Aroclor-1016 44 J 44 J ug/kg CCRF-S-TP02-0010 1/13 12 - 52 44 NA 390 N 10,000
(11)

No BSL

11096-82-5 Aroclor-1260 24 J 550 ug/kg CRF-SS-SB05-0001 4/13 12 - 52 550 NA 220 C 10,000
(11)

Yes ASL

11100-14-4 Aroclor-1268 5.9 J 51 J ug/kg CRF-SS-SB08-0001 2/8 6.4 - 6.8 51 NA 220 C(12)
10,000

(11)
No BSL

60-57-1 Dieldrin 2.6 J 2.6 J ug/kg CRF-SS-SB04-0001 1/13 0.13 - 5.2 2.6 NA 30 C 40 No BSL

959-98-8 Endosulfan I 0.1 J 0.1 J ug/kg CRF-SS-SB02-0001 1/13 0.13 - 2.7 0.1 NA 37,000 N(13)
NA No BSL

7421-93-4 Endrin Aldehyde 7.3 7.3 ug/kg CCRF-S-TP02-0010 1/13 1.2 - 5.2 7.3 NA 1,800 N(14)
NA No BSL

5103-74-2 gamma-Chlordane 0.36 J 0.73 J ug/kg CRF-SS-SB08-0001 2/13 0.13 - 2.7 0.73 NA 1,600 C(15)
500 (15) No BSL

1024-57-3 Heptachlor Epoxide 0.067 J 0.067 J ug/kg CRF-SS-SB02-0001 1/13 0.12 - 2.7 0.067 NA 53 C NA No BSL

72-43-5 Methoxychlor 19 98 J ug/kg CCRF-S-TP03-0010 2/13 0.29 - 25 98 NA 31,000 N NA No BSL

Metals

7429-90-5 Aluminum 9,000 55,400 mg/kg CCRF-S-TP02-0010 13/13 - 55,400 Yes 7,700 N NA Yes ASL

7440-36-0 Antimony 0.27 9.8 mg/kg CRF-SS-SB08-0001 9/13 0.15 - 0.23 9.8 Yes 3.1 N 10 Yes ASL

7440-38-2 Arsenic 5.6 19 J mg/kg CRF-SS-SB05-0001-D 13/13 - 19 No 0.39 C 7 No BKG

7440-39-3 Barium 12 391 mg/kg CCRF-S-TP02-0010 13/13 - 391 No 1,500 N 5,500 No BSL, BKG

7440-41-7 Beryllium 0.23 0.83 mg/kg CCRF-S-TP03-0010 13/13 - 0.83 Yes 16 N 1.5 No BSL

7440-43-9 Cadmium 0.083 1.3 J mg/kg CCRF-S-TP02-0010 9/13 0.0097 - 0.015 1.3 Yes 7 N 39 No BSL

7440-70-2 Calcium 320 3,400 mg/kg CCRF-S-TP02-0010 13/13 - 3,400 Yes NA NA No NUT

7440-47-3 Chromium 11 31.4 mg/kg CCRF-S-TP02-0010 13/13 - 31.4 No 0.29 C(16) 390
(16)

No BKG

7440-48-4 Cobalt 7.1 13.8 J mg/kg CCRF-S-TP01-0010 13/13 - 13.8 Yes 2.3 N NA Yes ASL

7440-50-8 Copper 9.8 J 716 mg/kg CCRF-S-TP02-0010 13/13 - 716 Yes 310 N 3,100 Yes ASL

7439-89-6 Iron 18,000 J 33,300 mg/kg CCRF-S-TP01-0010 13/13 - 33,300 Yes 5,500 N NA Yes ASL

7439-92-1 Lead 16.6 J 630 J mg/kg CRF-SS-SB08-0001 13/13 - 630 Yes 400 150 Yes ASL

7439-95-4 Magnesium 1,700 4,400 mg/kg CRF-SS-SB02-0001 13/13 - 4,400 Yes NA NA No NUT

7439-96-5 Manganese 61 J 489 mg/kg CCRF-S-TP01-0010 13/13 - 489 Yes 180 N 390 Yes ASL

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)

12/17/2012
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TABLE 2.1
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)

Coddington Metals

Cove Rubble 7439-97-6 Mercury 0.018 J 0.19 J mg/kg CCRF-S-TP03-0010 12/13 0.017 - 0.017 0.19 No 2.3 N(17)
23 No BSL, BKG

Fill Area 7440-02-0 Nickel 14 J 31.5 J mg/kg CCRF-S-TP02-0010 13/13 - 31.5 Yes 150 N 1,000 No BSL

7440-09-7 Potassium 297 J 510 mg/kg
CRF-SS-SB04-0001,

CRF-SS-SB08-0001
13/13 - 510 Yes NA NA No NUT

7782-49-2 Selenium 0.13 J 2.8 mg/kg CCRF-S-TP03-0010 13/13 - 2.8 Yes 39 N 390 No BSL

7440-22-4 Silver 0.065 J 57.9 mg/kg CCRF-S-TP02-0010 9/13 0.097 - 0.15 57.9 Yes 39 N 200 Yes ASL

7440-23-5 Sodium 15 J 786 J mg/kg CCRF-S-TP02-0010 6/9 36 - 46 786 Yes NA NA No NUT

7440-28-0 Thallium 0.034 J 0.097 J mg/kg CRF-SS-SB03-0001 8/13 0.81 - 1.2 0.097 Yes 0.078 N 5.5 Yes ASL

7440-62-2 Vanadium 16 41 mg/kg CCRF-S-TP03-0010 13/13 - 41 No 39 N 550 No BKG

7440-66-6 Zinc 40.3 4,040 mg/kg CCRF-S-TP02-0010 13/13 - 4,040 Yes 2,300 N 6,000 Yes ASL

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern

3 - The maximum detected concentration is used for screening purposes. J = Estimated value

4 - Background evaluation is presented in Appendix H. N = Noncarcinogen

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag). Rationale Codes:

6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level ASL = Above Screening Level and site background.

and is statistically determined to be greater than site background.

8 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. For elimination as a COPC:

9 - Value is for acenaphthene. BKG = Less than Background Concentration

10 - Value is for pyrene. BSL = Below COPC Screening Level

11 - Value is for total PCBs. NUT = Essential nutrient

12 - Value is for Aroclor-1254. NTX = No toxicity criteria

13 - Value is for Endosulfan.

14 - Value is for Endrin.

15 - Value is for chlordane.

16 - Value is for hexavalent chromium.

17 - Value is for mercuric chloride (and other mercury salts).

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples

CCRF-S-TP01-0010

CCRF-S-TP02-0010

CCRF-S-TP03-0010

CCRF-S-TP03-0010-D

CCRF-S-TP04-0010

CCRF-S-TP05-0010

CRF-SS-SB01-0001

CRF-SS-SB02-0001

CRF-SS-SB03-0001

CRF-SS-SB04-0001

CRF-SS-SB05-0001

CRF-SS-SB05-0001-D

CRF-SS-SB06-0001

CRF-SS-SB07-0001

CRF-SS-SB07-0001-D

CRF-SS-SB08-0001
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TABLE 2.2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Coddington Volatile Organic Compounds
Cove Rubble 78-93-3 2-Butanone 1.9 J 12 J ug/kg CRF-SO-TP12-0102 5/21 0.96 - 64 12 NA 2,800,000 N 10,000,000 No BSL

Fill Area 67-64-1 Acetone 6 JEB 2,900 *JE ug/kg CCRF-S-TP10-0406 15/21 20 - 310 2,900 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.13 J 0.27 J ug/kg CRF-SO-SB03-0608 6/21 0.091 - 29 0.27 NA 1,100 C 2,500 No BSL
74-83-9 Bromomethane 0.5 J 0.5 J ug/kg CRF-SO-TP12-0102 1/21 0.42 - 29 0.5 NA 730 N 800 No BSL
75-15-0 Carbon Disulfide 0.26 J 14 ug/kg CRF-SO-SB03-0608 10/21 0.48 - 29 14 NA 82,000 N NA No BSL

67-66-3 Chloroform 0.9 J 1 J ug/kg

CCRF-S-TP09-0204,

CCRF-S-TP10-0406,

CCRF-S-TP10-0406-D

3/21 0.085 - 29 1 NA 290 C 1,200 No BSL

156-59-2 cis-1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/21 0.21 - 29 1.7 NA 16,000 N 630,000 No BSL
110-82-7 Cyclohexane 0.32 J 0.32 J ug/kg CRF-SO-SB08-0406 1/21 0.085 - 58 0.32 NA 700,000 N NA No BSL
79-20-9 Methyl Acetate 0.94 J 2.9 J ug/kg CRF-SO-TP12-0102 2/21 0.45 - 510 2.9 NA 7,800,000 N NA No BSL
108-87-2 Methyl Cyclohexane 0.41 J 1 J ug/kg CRF-SO-SB08-0406 2/21 0.18 - 29 1 NA NA NA No NTX

127-18-4 Tetrachloroethene 0.73 J 52 ug/kg CRF-SO-SB07-0406 4/21 0.17 - 29 52 NA 8600 N(9) 12,000 No BSL
108-88-3 Toluene 0.29 J 220 ug/kg CRF-SO-SB01-0608 7/21 0.46 - 5 220 NA 500,000 N 190,000 No BSL

540-59-0 Total 1,2-Dichloroethene 1.7 1.7 ug/kg CRF-SO-SB05-0204 1/13 0.19 - 29 1.7 NA 70,000 N 630,000 (8) No BSL

79-01-6 Trichloroethene 3.3 3.3 ug/kg CRF-SO-SB05-0204 1/21 0.42 - 58 3.3 NA 440 N(9) 13,000 No BSL
Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.64 J 52 J ug/kg CRF-SO-SB03-0608 9/21 1.7 - 390 52 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 0.66 J 380 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 380 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 1 J 91 J ug/kg CRF-SO-SB03-0608 11/21 1.7 - 390 91 NA 340,000 N(10) 23,000 No BSL
120-12-7 Anthracene 0.33 J 860 J ug/kg CRF-SO-SB03-0608 17/21 360 - 390 860 NA 1,700,000 N 35,000 No BSL
56-55-3 Benzo(a)anthracene 5 1,600 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,600 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 4 990 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 990 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 5.3 2,400 ug/kg CRF-SO-SB03-0608 19/21 380 - 380 2,400 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 2 820 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 820 NA 170,000 N(11) 800 Yes ASL
207-08-9 Benzo(k)fluoranthene 1 J 920 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 920 NA 1,500 C 900 Yes ASL

86-74-8 Carbazole 84 J 91 J ug/kg CCRF-S-TP07-0204 2/8 360 - 390 91 NA NA NA No NTX

218-01-9 Chrysene 3 1,800 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 1,800 NA 15,000 C 400 Yes ASL

53-70-3 Dibenzo(a,h)anthracene 1.3 J 340 ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 340 NA 15 C 400 Yes ASL

206-44-0 Fluoranthene 8 4,900 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 4,900 NA 230,000 N 20,000 No BSL

86-73-7 Fluorene 1.6 J 490 J ug/kg CRF-SO-SB03-0608 13/21 1.7 - 390 490 NA 230,000 N 28,000 No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 2.7 990 ug/kg CRF-SO-SB03-0608 16/21 360 - 390 990 NA 150 C 900 Yes ASL

91-20-3 Naphthalene 0.68 J 120 ug/kg CRF-SO-SB03-0608 10/21 1.7 - 390 120 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 3.3 3,700 ug/kg CRF-SO-SB03-0608 18/21 360 - 380 3,700 NA 170,000 N(11)
40,000 No BSL

129-00-0 Pyrene 8.3 6,200 ug/kg CRF-SO-SB03-0608 19/21 360 - 380 6,200 NA 170,000 N 13,000 No BSL

Pesticides/PCBs

72-54-8 4,4'-DDD 0.9 J 280 ug/kg CRF-SO-SB01-0608 7/21 0.13 - 3.9 280 NA 2,000 C NA No BSL

72-55-9 4,4'-DDE 0.098 J 83 ug/kg CRF-SO-SB02-0406 17/21 3.7 - 3.9 83 NA 1,400 C NA No BSL

50-29-3 4,4'-DDT 0.27 J 81 ug/kg CRF-SO-TP14-0102 19/21 1.6 - 3.8 81 NA 1,700 C NA No BSL

309-00-2 Aldrin 0.51 J 0.51 J ug/kg CRF-SO-TP14-0102 1/21 0.13 - 2 0.51 NA 29 C NA No BSL

5103-71-9 alpha-Chlordane 1.2 J 25 J ug/kg CRF-SO-TP13-0506 7/21 0.13 - 2 25 NA 1,600 C(12)
500 (12) No BSL

11097-69-1 Aroclor-1254 17 J 17 J ug/kg CRF-SO-SB02-0406 1/21 13 - 39 17 NA 110 N(9)
10,000 (13) No BSL

11096-82-5 Aroclor-1260 9.6 J 520 ug/kg CCRF-S-TP07-0204 6/21 13 - 39 520 NA 220 C 10,000 (13) Yes ASL

11100-14-4 Aroclor-1268 7.1 J 98 J ug/kg CRF-SO-TP15-0506 3/13 6.6 - 6.8 98 NA 220 C(14)
10,000 (13) No BSL

60-57-1 Dieldrin 0.26 J 23 J ug/kg CRF-SO-TP14-0102 3/21 0.13 - 20 23 NA 30 C 40 No BSL

72-20-8 Endrin 0.16 J 6.4 J ug/kg CRF-SO-TP14-0102 2/21 0.13 - 3.9 6.4 NA 1,800 N NA No BSL

7421-93-4 Endrin Aldehyde 8.2 18 ug/kg CCRF-S-TP07-0204 2/21 1.3 - 3.9 18 NA 1,800 N(15)
NA No BSL

5103-74-2 gamma-Chlordane 0.5 J 24 J ug/kg CRF-SO-TP13-0506 10/21 0.13 - 2 24 NA 1,600 C(12)
500 (12) No BSL

Metals

7429-90-5 Aluminum 7,300 14,800 mg/kg CCRF-S-TP06-0608 21/21 - 14,800 No 7,700 N NA No BKG

7440-36-0 Antimony 0.26 4.5 J mg/kg CCRF-S-TP09-0204 14/21 0.14 - 0.17 4.5 Yes 3.1 N 10 Yes ASL

7440-38-2 Arsenic 4.6 19 mg/kg CRF-SO-SB06-0406 21/21 - 19 No 0.39 C 7 No BKG

7440-39-3 Barium 12.8 J 34 J mg/kg CRF-SO-TP14-0102 21/21 - 34 No 1,500 N 5,500 No BSL, BKG

7440-41-7 Beryllium 0.28 0.67 mg/kg CCRF-S-TP10-0406-D 21/21 - 0.67 No 16 N 1.5 No BKG

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)
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TABLE 2.2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)

Metals (Continued)

Coddington 7440-43-9 Cadmium 0.061 2.6 J mg/kg CCRF-S-TP07-0204 15/21 0.0095 - 0.011 2.6 No 7 N 39 No BSL, BKG

Cove Rubble 7440-70-2 Calcium 670 J 3,800 J mg/kg CRF-SO-SB08-0406 21/21 - 3,800 Yes NA NA No NUT

Fill Area 7440-47-3 Chromium 8.6 18 mg/kg CCRF-S-TP06-0608 21/21 - 18 No 0.29 C(16) 390 No BKG

7440-48-4 Cobalt 5.4 17.2 J mg/kg CCRF-S-TP07-0204 21/21 - 17.2 No 2.3 N NA No BKG

7440-50-8 Copper 9.4 J 80.5 J mg/kg CCRF-S-TP07-0204 21/21 - 80.5 No 310 N 3,100 No BSL, BKG

7439-89-6 Iron 14,000 J 39,800 mg/kg CCRF-S-TP06-0608 21/21 - 39,800 No 5,500 N NA No BKG

7439-92-1 Lead 11 J 160 J mg/kg CRF-SO-SB08-0406 21/21 - 160 Yes 400 150 Yes ASL

7439-95-4 Magnesium 2,000 J 5,140 mg/kg CCRF-S-TP06-0608 21/21 - 5,140 No NA NA No NUT, BKG

7439-96-5 Manganese 210 612 mg/kg CCRF-S-TP06-0608 21/21 - 612 No 180 N 390 No BKG

7439-97-6 Mercury 0.021 J 0.077 J mg/kg CCRF-S-TP07-0204 18/21 0.016 - 0.017 0.077 Yes 2.3 N(17)
23 No BSL

7440-02-0 Nickel 11 28.6 J mg/kg CCRF-S-TP06-0608 21/21 - 28.6 No 150 N 1,000 No BSL, BKG

7440-09-7 Potassium 271 J 780 mg/kg CRF-SO-TP15-0506 21/21 - 780 No NA NA No NUT, BKG

7782-49-2 Selenium 0.14 J 2.5 mg/kg
CCRF-S-TP06-0608,

CCRF-S-TP10-0204
20/21 0.1 - 0.1 2.5 Yes 39 N 390 No BSL

7440-22-4 Silver 0.065 J 0.2 mg/kg CRF-SO-SB08-0406 13/21 0.095 - 0.11 0.2 Yes 39 N 200 No BSL

7440-23-5 Sodium 33 J 140 mg/kg CRF-SO-TP15-0506 8/13 30 - 48 140 No NA NA No NUT

7440-28-0 Thallium 0.041 J 0.077 J mg/kg CRF-SO-TP12-0102 13/21 0.54 - 1.1 0.077 Yes 0.078 N 5.5 No BSL

7440-62-2 Vanadium 13 24 mg/kg CRF-SO-SB07-0406 21/21 - 24 No 39 N 550 No BSL, BKG

7440-66-6 Zinc 45 J 120 J mg/kg CRF-SO-TP14-0102 21/21 - 120 Yes 2,300 N 6,000 No BSL

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern

3 - The maximum detected concentration is used for screening purposes. J = Estimated value

4 - Background evaluation is presented in Appendix H. N = Noncarcinogen

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag). Rationale Codes:

6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level ASL = Above Screening Level and site background.

and is statistically determined to be greater than site background.

8 - Value is for cis-1,2-dichloroethene. For elimination as a COPC:

9 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. BKG = Less than Background Concentration

10 - Value is for acenaphthene. BSL = Below COPC Screening Level

11 - Value is for pyrene. NUT = Essential nutrient

12 - Value is for chlordane. NTX = No toxicity criteria

13 - Value is for total PCBs.

14 - Value is for Aroclor-1260.

15 - Value is for Endrin.

16 - Value is for hexavalent chromium.

17 - Value is for mercuric chloride (and other mercury salts).

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples

CCRF-S-TP06-0204 CCRF-S-TP10-0406-D CRF-SO-SB08-0406

CCRF-S-TP06-0608 CRF-SO-SB01-0406 CRF-SO-TP12-0102

CCRF-S-TP07-0204 CRF-SO-SB01-0608 CRF-SO-TP13-0506

CCRF-S-TP07-0608 CRF-SO-SB02-0406 CRF-SO-TP14-0102

CCRF-S-TP08-0204 CRF-SO-SB03-0608 CRF-SO-TP15-0102

CCRF-S-TP09-0204 CRF-SO-SB05-0204 CRF-SO-TP15-0506

CCRF-S-TP10-0204 CRF-SO-SB06-0406

CCRF-S-TP10-0406 CRF-SO-SB07-0406
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TABLE 2.3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Coddington Volatile Organic Compounds
Cove Rubble 78-93-3 2-Butanone 3.7 J 3.7 J ug/L CRF-GW-MW04-1210 1/8 1 - 1 3.7 NA 490 N NA NA No BSL

Fill Area NA NA
79-20-9 Methyl Acetate 1.7 J 1.7 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.5 1.7 NA 1,600 N NA NA No BSL

NA NA
1634-04-4 Methyl Tert-Butyl Ether 0.39 J 0.58 J ug/L CRF-GW-MW06-1210-D 2/8 0.5 - 0.5 0.58 NA 12 C NA NA No BSL

40 RIDEM
Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210, 3/8 0.05 - 0.058 0.011 NA 2.7 N NA NA No BSL
CRF-GW-MW06-1210 NA NA

106-44-5 4-Methylphenol 15 15 ug/L CRF-GW-MW04-1210 1/8 0.25 - 0.29 15 NA 140 N NA NA No BSL
NA NA

208-96-8 Acenaphthylene 0.01 J 0.01 J ug/L CRF-GW-MW04-1210 1/8 0.05 - 0.058 0.01 NA 40 N
(7)

NA NA No BSL
NA NA

98-86-2 Acetophenone 0.23 J 0.23 J ug/L CRF-GW-MW04-1210 1/8 0.1 - 0.12 0.23 NA 150 N NA NA No BSL
NA NA

120-12-7 Anthracene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210 2/8 0.05 - 0.058 0.011 NA 130 N NA NA No BSL
NA NA

85-68-7 Butyl Benzyl Phthalate 0.073 J 0.24 J ug/L CRF-GW-MW06-1210 4/8 0.1 - 0.12 0.24 NA 14 C NA NA No BSL
NA NA

84-66-2 Diethyl Phthalate 0.37 J 0.5 J ug/L CRF-GW-MW05-1210 8/8 0.27 - 0.27 0.5 NA 1,100 N NA NA No BSL
NA NA

91-20-3 Naphthalene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 2/8 0.05 - 0.057 0.012 NA 0.14 C NA NA No BSL
20 RIDEM

85-01-8 Phenanthrene 0.022 J 0.022 J ug/L CRF-GW-MW01-1210 1/8 0.05 - 0.058 0.022 NA 87 N
(8)

NA NA No BSL

NA NA

108-95-2 Phenol 0.25 J 0.25 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.58 0.25 NA 450 N NA NA No BSL

NA NA

129-00-0 Pyrene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 4/8 0.05 - 0.057 0.012 NA 87 N NA NA No BSL

NA NA

Pesticides

60-57-1 Dieldrin 0.00085 J 0.0014 J ug/L CRF-GW-MW06-1210 1/8 0.0008 - 0.00089 0.0014 NA 0.0015 C NA NA No BSL

NA NA

Metals

7429-90-5 Aluminum 190 900 ug/L CRF-GW-MW04-1210 6/8 100 - 100 900 NA 1,600 N NA NA No BSL

NA NA

7440-38-2 Arsenic 0.46 J 9.7 ug/L CRF-GW-MW08-1210 6/8 1 - 1 9.7 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA

7440-39-3 Barium 30 95 ug/L CRF-GW-MW01-1210 8/8 - 95 NA 290 N 2,000 EPA-MCL No BSL

2,000 RIDEM

7440-43-9 Cadmium 0.069 J 0.093 J ug/L CRF-GW-MW01-1210 3/8 0.2 - 0.2 0.093 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM

7440-70-2 Calcium 25,000 87,000 ug/L CRF-GW-MW08-1210 8/8 - 87,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.7 J 0.95 J ug/L CRF-GW-MW04-1210 5/8 1 - 1 0.95 NA 0.031 C
(9)

100 EPA-MCL Yes ASL

100 RIDEM

7440-48-4 Cobalt 2 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA 0.47 N NA NA Yes ASL

NA NA

7440-50-8 Copper 0.82 J 2.1 ug/L CRF-GW-MW03-1210 6/8 1 - 1 2.1 NA 62 N 1,300 EPA-MCL No BSL

NA NA

7439-89-6 Iron 65 83,000 ug/L CRF-GW-MW07-1210 8/8 - 83,000 NA 1,100 N NA NA Yes ASL

NA NA

7439-92-1 Lead 0.24 J 0.7 J ug/L CRF-GW-MW04-1210 4/8 0.5 - 0.5 0.7 NA NA 15 EPA-MCL No BSL

15 RIDEM

7439-95-4 Magnesium 5,300 21,000 ug/L CRF-GW-MW01-1210 8/8 - 21,000 NA NA NA NA No NUT

NA NA

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)
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TABLE 2.3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)

Coddington Metals (Continued)

Cove Rubble 7439-96-5 Manganese 760 13,000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA 32 N NA NA Yes ASL

Fill Area NA NA

7440-02-0 Nickel 2.3 13 ug/L CRF-GW-MW04-1210 8/8 - 13 NA 30 N NA NA No BSL

100 RIDEM

7440-09-7 Potassium 1,900 11,000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA NA NA NA No NUT

NA NA

7782-49-2 Selenium 0.83 J 2.3 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 2.3 NA 7.8 N 50 EPA-MCL No BSL

50 RIDEM

7440-23-5 Sodium 13,000 160,000 ug/L CRF-GW-MW06-1210, 8/8 - 160,000 NA NA NA NA No NUT
CRF-GW-MW06-1210-D NA NA

7440-62-2 Vanadium 0.33 J 1.4 ug/L CRF-GW-MW04-1210 6/8 1 - 1 1.4 NA 7.8 N NA NA No BSL

NA NA

7440-66-6 Zinc 3.4 J 4.5 J ug/L CRF-GW-MW06-1210-D 5/8 4 - 4 4.5 NA 470 N 5,000 EPA-SMCL No BSL

NA NA

Dissolved Metals

7429-90-5 Aluminum 110 110 ug/L CRF-GW-MW04-1210 1/8 100 - 100 110 NA 1,600 N NA NA No BSL

NA NA

7440-38-2 Arsenic 4 J 9.9 ug/L CRF-GW-MW08-1210 4/8 1 - 1 9.9 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA

7440-39-3 Barium 30 85 ug/L CRF-GW-MW01-1210 8/8 - 85 NA 290 N 2,000 NA No BSL

2,000 RIDEM

7440-43-9 Cadmium 0.058 J 0.087 J ug/L CRF-GW-MW01-1210 2/8 0.2 - 0.2 0.087 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM

7440-70-2 Calcium 26,000 84,000 ug/L CRF-GW-MW08-1210 8/8 - 84,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.47 J 0.69 J ug/L CRF-GW-MW04-1210 4/8 1 - 1 0.69 NA 0.031 C
(9)

100 EPA-MCL Yes ASL

100 RIDEM

7440-48-4 Cobalt 1.9 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA 0.47 N NA NA Yes ASL

NA NA

7440-50-8 Copper 0.78 J 1.9 ug/L CRF-GW-MW02-1210 6/8 1 - 1 1.9 NA 62 N 1,300 EPA-MCL No BSL

NA NA

7439-89-6 Iron 48 78,000 ug/L CRF-GW-MW07-1210 6/8 10 - 38 78,000 NA 1,100 N NA NA Yes ASL

NA NA

7439-95-4 Magnesium 5,200 20,000 ug/L CRF-GW-MW01-1210 8/8 - 20,000 NA NA NA NA No NUT

NA NA

7439-96-5 Manganese 780 13,000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA 32 N NA NA Yes ASL

NA NA

7440-02-0 Nickel 2.3 12 ug/L CRF-GW-MW04-1210 8/8 - 12 NA 30 N NA NA No BSL

100 RIDEM

7440-09-7 Potassium 1,900 11,000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA NA NA NA No NUT

NA NA

7782-49-2 Selenium 3 J 3 J ug/L CRF-GW-MW01-1210 1/8 1 - 1 3 NA 7.8 N 50 EPA-MCL No BSL

50 RIDEM

7440-23-5 Sodium 13,000 160,000 ug/L CRF-GW-MW06-1210, 8/8 - 160,000 NA NA NA NA No NUT
CRF-GW-MW06-1210-D NA NA

7440-62-2 Vanadium 0.32 J 0.43 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 0.43 NA 7.8 N NA NA No BSL

NA NA

7440-66-6 Zinc 3 J 5.5 J ug/L CRF-GW-MW04-1210 5/8 4 - 4 5.5 NA 470 N NA NA No BSL

NA NA

12/17/2012
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TABLE 2.3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

2 - Values presented are sample-specific quantitation limits. C = Carcinogen

3 - The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service

4 - No background data is available for groundwater. COPC = Chemical Of Potential Concern

5 - USEPA Regional Screening Level (RSL). The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2011)

to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated value

(carcinogens denoted with a "C" flag), November 2012. N = Noncarcinogen

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. NA = Not Applicable/Not Available

7 - Value is for acenaphthene. RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).

8 - Value is for pyrene.

9- Value is for hexavalent chromium. Rationale Codes:

For selection as a COPC:

Associated Samples ASL = Above Screening Level/ARAR/TBC

CRF-GW-MW01-1210

CRF-GW-MW02-1210 For elimination as a COPC:

CRF-GW-MW03-1210 BSL = Below COPC Screening Level

CRF-GW-MW04-1210 NTX = No toxicity criteria

CRF-GW-MW05-1210 NUT = Essential nutrient

CRF-GW-MW06-1210

CRF-GW-MW06-1210-D

CRF-GW-MW07-1210

CRF-GW-MW08-1210

12/17/2012
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TABLE 2.4
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Coddington Volatile Organic Compounds
Cove Rubble 78-93-3 2-Butanone 3.7 J 3.7 J ug/L CRF-GW-MW04-1210 1/8 1 - 1 3.7 NA Yes 220,000 N NA NA No BSL

Fill Area 79-20-9 Methyl Acetate 1.7 J 1.7 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.5 1.7 NA Yes NA NA NA No NTX
1634-04-4 Methyl Tert-Butyl Ether 0.39 J 0.58 J ug/L CRF-GW-MW06-1210-D 2/8 0.5 - 0.5 0.58 NA Yes 390 C NA NA No BSL

Semivolatile Organic Compounds

91-57-6 2-Methylnaphthalene 0.01 J 0.011 J ug/L
CRF-GW-MW01-1210,
CRF-GW-MW06-1210

3/8 0.05 - 0.058 0.011 NA No NA NA NA No NTX

106-44-5 4-Methylphenol 15 15 ug/L CRF-GW-MW04-1210 1/8 0.25 - 0.29 15 NA Yes NA NA NA No NTX
208-96-8 Acenaphthylene 0.01 J 0.01 J ug/L CRF-GW-MW04-1210 1/8 0.05 - 0.058 0.01 NA No NA NA NA No NTX
98-86-2 Acetophenone 0.23 J 0.23 J ug/L CRF-GW-MW04-1210 1/8 0.1 - 0.12 0.23 NA No NA NA NA No NTX
120-12-7 Anthracene 0.01 J 0.011 J ug/L CRF-GW-MW01-1210 2/8 0.05 - 0.058 0.011 NA No NA NA NA No NTX
85-68-7 Butyl Benzyl Phthalate 0.073 J 0.24 J ug/L CRF-GW-MW06-1210 4/8 0.1 - 0.12 0.24 NA No NA NA NA No NTX
84-66-2 Diethyl Phthalate 0.37 J 0.5 J ug/L CRF-GW-MW05-1210 8/8 0.27 - 0.27 0.5 NA No NA NA NA No NTX
91-20-3 Naphthalene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 2/8 0.05 - 0.057 0.012 NA Yes 4 C NA NA No BSL
85-01-8 Phenanthrene 0.022 J 0.022 J ug/L CRF-GW-MW01-1210 1/8 0.05 - 0.058 0.022 NA No NA NA NA No NTX
108-95-2 Phenol 0.25 J 0.25 J ug/L CRF-GW-MW04-1210 1/8 0.5 - 0.58 0.25 NA Yes NA NA NA No NTX
129-00-0 Pyrene 0.01 J 0.012 J ug/L CRF-GW-MW07-1210 4/8 0.05 - 0.057 0.012 NA No NA NA NA No NTX

Pesticides
60-57-1 Dieldrin 0.00085 J 0.0014 J ug/L CRF-GW-MW06-1210 1/8 0.0008 - 0.00089 0.0014 NA Yes NA NA NA No NTX

Metals
7429-90-5 Aluminum 190 900 ug/L CRF-GW-MW04-1210 6/8 100 - 100 900 NA No NA NA NA No NTX
7440-38-2 Arsenic 0.46 J 9.7 ug/L CRF-GW-MW08-1210 6/8 1 - 1 9.7 NA No NA NA NA No NTX
7440-39-3 Barium 30 95 ug/L CRF-GW-MW01-1210 8/8 - 95 NA No NA NA NA No NTX
7440-43-9 Cadmium 0.069 J 0.093 J ug/L CRF-GW-MW01-1210 3/8 0.2 - 0.2 0.093 NA No NA NA NA No NTX
7440-70-2 Calcium 25000 87000 ug/L CRF-GW-MW08-1210 8/8 - 87,000 NA No NA NA NA No NUT
7440-47-3 Chromium 0.7 J 0.95 J ug/L CRF-GW-MW04-1210 5/8 1 - 1 0.95 NA No NA NA NA No NTX
7440-48-4 Cobalt 2 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA No NA NA NA No NTX
7440-50-8 Copper 0.82 J 2.1 ug/L CRF-GW-MW03-1210 6/8 1 - 1 2.1 NA No NA NA NA No NTX
7439-89-6 Iron 65 83000 ug/L CRF-GW-MW07-1210 8/8 - 83,000 NA No NA NA NA No NTX
7439-92-1 Lead 0.24 J 0.7 J ug/L CRF-GW-MW04-1210 4/8 0.5 - 0.5 0.7 NA No NA NA NA No NTX
7439-95-4 Magnesium 5300 21000 ug/L CRF-GW-MW01-1210 8/8 - 21,000 NA No NA NA NA No NUT
7439-96-5 Manganese 760 13000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA No NA NA NA No NTX
7440-02-0 Nickel 2.3 13 ug/L CRF-GW-MW04-1210 8/8 - 13 NA No NA NA NA No NTX
7440-09-7 Potassium 1900 11000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA No NA NA NA No NUT
7782-49-2 Selenium 0.83 J 2.3 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 2.3 NA No NA NA NA No NTX

7440-23-5 Sodium 13000 160000 ug/L
CRF-GW-MW06-1210,

CRF-GW-MW06-1210-D
8/8 - 160,000 NA No NA NA NA No NUT

7440-62-2 Vanadium 0.33 J 1.4 ug/L CRF-GW-MW04-1210 6/8 1 - 1 1.4 NA No NA NA NA No NTX

7440-66-6 Zinc 3.4 J 4.5 J ug/L CRF-GW-MW06-1210-D 5/8 4 - 4 4.5 NA No NA NA NA No NTX
Dissolved Metals
7429-90-5 Aluminum 110 110 ug/L CRF-GW-MW04-1210 1/8 100 - 100 110 NA No NA NA NA No NTX
7440-38-2 Arsenic 4 J 9.9 ug/L CRF-GW-MW08-1210 4/8 1 - 1 9.9 NA No NA NA NA No NTX
7440-39-3 Barium 30 85 ug/L CRF-GW-MW01-1210 8/8 - 85 NA No NA NA NA No NTX
7440-43-9 Cadmium 0.058 J 0.087 J ug/L CRF-GW-MW01-1210 2/8 0.2 - 0.2 0.087 NA No NA NA NA No NTX
7440-70-2 Calcium 26000 84000 ug/L CRF-GW-MW08-1210 8/8 - 84,000 NA No NA NA NA No NUT
7440-47-3 Chromium 0.47 J 0.69 J ug/L CRF-GW-MW04-1210 4/8 1 - 1 0.69 NA No NA NA NA No NTX
7440-48-4 Cobalt 1.9 17 ug/L CRF-GW-MW04-1210 8/8 - 17 NA No NA NA NA No NTX
7440-50-8 Copper 0.78 J 1.9 ug/L CRF-GW-MW02-1210 6/8 1 - 1 1.9 NA No NA NA NA No NTX
7439-89-6 Iron 48 78000 ug/L CRF-GW-MW07-1210 6/8 10 - 38 78,000 NA No NA NA NA No NTX
7439-95-4 Magnesium 5200 20000 ug/L CRF-GW-MW01-1210 8/8 - 20,000 NA No NA NA NA No NUT
7439-96-5 Manganese 780 13000 ug/L CRF-GW-MW01-1210 8/8 - 13,000 NA No NA NA NA No NTX
7440-02-0 Nickel 2.3 12 ug/L CRF-GW-MW04-1210 8/8 - 12 NA No NA NA NA No NTX
7440-09-7 Potassium 1900 11000 ug/L CRF-GW-MW04-1210 8/8 - 11,000 NA No NA NA NA No NUT
7782-49-2 Selenium 3 J 3 J ug/L CRF-GW-MW01-1210 1/8 1 - 1 3 NA No NA NA NA No NTX

7440-23-5 Sodium 13000 160000 ug/L
CRF-GW-MW06-1210,

CRF-GW-MW06-1210-D
8/8 - 160,000 NA No NA NA NA No NUT

7440-62-2 Vanadium 0.32 J 0.43 J ug/L CRF-GW-MW01-1210 2/8 1 - 1 0.43 NA No NA NA NA No NTX
7440-66-6 Zinc 3 J 5.5 J ug/L CRF-GW-MW04-1210 5/8 4 - 4 5.5 NA No NA NA NA No NTX

Vapor Intrusion

Criteria(6)

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Is Chemical

Sufficiently

Volatile and

Toxic?(5)

Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Range of

Background

Concentrations(4)
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TABLE 2.4
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service
4 - No background data is available for groundwater. COPC = Chemical Of Potential Concern
5 - Appendix A of DoD Vapor Intrusion Handbook, January 2009. J = Estimated value
6 - USEPA's Vapor Intrusion Screening Level (VISL) Calculator Version 2.0 (USEPA, May 2012). Values correspond to a target cancer risk level of NA = Not Applicable/Not Available

1E-6 or HQ = 0.1 and an attenuation factor of 0.001.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level.

Associated Samples For elimination as a COPC:
CRF-GW-MW01-1210 BSL = Below COPC Screening Level
CRF-GW-MW02-1210 NTX = No toxicity criteria
CRF-GW-MW03-1210 NUT = Essential nutrient
CRF-GW-MW04-1210
CRF-GW-MW05-1210
CRF-GW-MW06-1210
CRF-GW-MW06-1210-D
CRF-GW-MW07-1210
CRF-GW-MW08-1210
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TABLE 2.5
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Coddington Volatile Organic Compounds

Cove Rubble 75-09-2 Methylene Chloride 0.44 J 0.44 J ug/L CRF-SW-SW01-1110 1/6 0.5 - 0.5 0.44 NA 8.4 N
(7)

5 EPA-MCL No BSL
Fill Area 5 RIDEM

Semivolatile Organic Compounds

208-96-8 Acenaphthylene 0.022 J 0.022 J ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.022 NA 40 N
(8)

NA NA No BSL
NA NA

120-12-7 Anthracene 0.043 J 0.043 J ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.043 NA 130 N NA NA No BSL
NA NA

56-55-3 Benzo(a)anthracene 0.04 J 0.46 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.46 NA 0.029 C NA NA Yes ASL
NA NA

50-32-8 Benzo(a)pyrene 0.031 J 0.42 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.42 NA 0.0029 C 0.2 EPA-MCL Yes ASL
0.2 RIDEM

205-99-2 Benzo(b)fluoranthene 0.072 0.78 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.78 NA 0.029 C NA NA Yes ASL
NA NA

191-24-2 Benzo(g,h,i)perylene 0.031 J 0.28 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.28 NA 8.7 N
(9)

NA NA No BSL
NA NA

207-08-9 Benzo(k)fluoranthene 0.02 J 0.34 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.34 NA 0.29 C NA NA Yes ASL
NA NA

218-01-9 Chrysene 0.031 J 0.47 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.47 NA 2.9 C NA NA No BSL
NA NA

53-70-3 Dibenzo(a,h)anthracene 0.02 J 0.065 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.065 NA 0.0029 C NA NA Yes ASL
NA NA

206-44-0 Fluoranthene 0.03 J 0.72 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.72 NA 63 N NA NA No BSL
NA NA

193-39-5 Indeno(1,2,3-cd)pyrene 0.03 J 0.3 ug/L CRF-SW-SW01-1110 2/6 0.05 - 0.054 0.3 NA 0.029 C NA NA Yes ASL
NA NA

85-01-8 Phenanthrene 0.17 0.17 ug/L CRF-SW-SW01-1110 1/6 0.05 - 0.054 0.17 NA 87 N
(9)

NA NA No BSL

NA NA

129-00-0 Pyrene 0.02 J 0.83 ug/L CRF-SW-SW01-1110 3/6 0.05 - 0.054 0.83 NA 87 N NA NA No BSL

NA NA

Pesticides

72-54-8 4,4'-DDD 0.0081 J 0.0081 J ug/L CRF-SW-SW02-1110 1/6 0.0016 - 0.0016 0.0081 NA 0.027 C NA NA No BSL

NA NA

72-55-9 4,4'-DDE 0.0027 J 0.0027 J ug/L CRF-SW-SW01-1110 1/6 0.0016 - 0.002 0.0027 NA 0.2 C NA NA No BSL

NA NA

50-29-3 4,4'-DDT 0.0025 J 0.0041 J ug/L CRF-SW-SW01-1110 3/6 0.0016 - 0.0016 0.0041 NA 0.2 C NA NA No BSL

NA NA

60-57-1 Dieldrin 0.0014 J 0.057 ug/L CRF-SW-SW02-1110-D 3/6 0.0008 - 0.0008 0.057 NA 0.0015 C NA NA Yes ASL

NA NA

72-20-8 Endrin 0.0028 J 0.0028 J ug/L CRF-SW-SW02-1110 1/6 0.008 - 0.008 0.0028 NA 0.17 N 2 EPA-MCL No BSL

NA NA

Metals

7429-90-5 Aluminum 97 J 730 J ug/L CRF-SW-SW01-1110 3/6 100 - 100 730 NA 1,600 N NA NA No BSL

NA NA

7440-36-0 Antimony 0.46 J 0.46 J ug/L CRF-SW-SW04-1110 1/6 1 - 1 0.46 NA 0.6 N 6 EPA-MCL No BSL

6 RIDEM

7440-38-2 Arsenic 0.79 J 5.8 ug/L CRF-SW-SW01-1110 6/6 - 5.8 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA

7440-39-3 Barium 14 27 ug/L CRF-SW-SW02-1110 6/6 - 27 NA 290 N 2,000 EPA-MCL No BSL

2,000 RIDEM

7440-43-9 Cadmium 0.058 J 0.12 J ug/L CRF-SW-SW02-1110 2/6 0.2 - 0.2 0.12 NA 0.69 N 5 EPA-MCL No BSL

5 RIDEM

7440-70-2 Calcium 24000 47000 ug/L CRF-SW-SW02-1110 6/6 - 47,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.74 J 2.5 ug/L CRF-SW-SW01-1110 6/6 - 2.5 NA 0.031 C
(10)

100 EPA-MCL Yes ASL

100 RIDEM

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)

12/17/2012

21



PAGE 2 OF 3

TABLE 2.5
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)

Coddington Metals

Cove Rubble 7440-48-4 Cobalt 0.43 J 2.4 ug/L CRF-SW-SW02-1110 6/6 - 2.4 NA 0.47 N NA NA Yes ASL

Fill Area NA NA

7440-50-8 Copper 0.9 J 5.5 ug/L CRF-SW-SW02-1110 6/6 - 5.5 NA 62 N 1,300 EPA-SMCL No BSL

NA NA

7439-89-6 Iron 520 11000 ug/L CRF-SW-SW01-1110 6/6 - 11,000 NA 1,100 N NA NA Yes ASL

NA

7439-92-1 Lead 0.39 J 4.9 ug/L CRF-SW-SW01-1110 6/6 - 4.9 NA NA 15 EPA-MCL No BSL

15 RIDEM

7439-95-4 Magnesium 5900 11000 ug/L CRF-SW-SW02-1110, 6/6 - 11,000 NA NA NA NA No NUT
CRF-SW-SW04-1110 NA NA

7439-96-5 Manganese 180 1500 ug/L CRF-SW-SW02-1110 6/6 - 1,500 NA 32 N NA NA Yes ASL

NA NA

7440-02-0 Nickel 1.8 5.5 ug/L CRF-SW-SW02-1110 6/6 - 5.5 NA 30 N NA NA No BSL

100 RIDEM

7440-09-7 Potassium 2100 2900 ug/L CRF-SW-SW04-1110 6/6 - 2,900 NA NA NA NA No NUT

NA NA

7782-49-2 Selenium 0.93 J 0.98 J ug/L CRF-SW-SW02-1110 2/6 1 - 1 0.98 NA 7.8 N 50 EPA-MCL No BSL

50 RIDEM

7440-23-5 Sodium 61000 J 100000 J ug/L CRF-SW-SW02-1110 6/6 - 100,000 NA NA NA NA No NUT

NA NA

7440-62-2 Vanadium 0.49 J 2.2 ug/L CRF-SW-SW04-1110 6/6 - 2.2 NA 7.8 N NA NA No BSL

NA NA

7440-66-6 Zinc 29 41 ug/L CRF-SW-SW01-1110 2/6 9.1 - 20 41 NA 470 N 5,000 EPA-SMCL No BSL

NA NA

Dissolved Metals

7440-38-2 Arsenic 0.41 J 0.6 J ug/L CRF-SW-SW07-1210 4/6 1 - 1 0.6 NA 0.045 C 10 EPA-MCL Yes ASL

NA NA

7440-39-3 Barium 13 22 ug/L CRF-SW-SW02-1110, 6/6 - 22 NA 290 N 2,000 EPA-MCL No BSL
CRF-SW-SW02-1110-D 2,000 RIDEM

7440-70-2 Calcium 25000 46000 ug/L CRF-SW-SW02-1110 6/6 - 46,000 NA NA NA NA No NUT

NA NA

7440-47-3 Chromium 0.65 J 0.87 J ug/L CRF-SW-SW06-1210 6/6 - 0.87 NA 0.031 C
(10)

100 EPA-MCL Yes ASL

100 RIDEM

7440-48-4 Cobalt 0.38 J 1.9 ug/L CRF-SW-SW02-1110, 6/6 - 1.9 NA 0.47 N NA NA Yes ASL
CRF-SW-SW02-1110-D NA NA

7440-50-8 Copper 0.98 J 1.3 ug/L CRF-SW-SW06-1210 5/6 1 - 1 1.3 NA 62 N 1,300 EPA-MCL No BSL

NA NA

7439-89-6 Iron 17 J 340 ug/L CRF-SW-SW01-1110 6/6 - 340 NA 1,100 N NA NA No BSL

NA NA

7439-92-1 Lead 0.23 J 0.23 J ug/L CRF-SW-SW04-1110 1/6 0.5 - 0.5 0.23 NA NA 15 EPA-MCL No BSL

15 RIDEM

7439-95-4 Magnesium 5900 11000 ug/L CRF-SW-SW02-1110 6/6 - 11,000 NA NA NA NA No NUT

NA NA

7439-96-5 Manganese 180 1400 ug/L CRF-SW-SW02-1110, 6/6 - 1,400 NA 32 N NA NA Yes ASL
CRF-SW-SW02-1110-D NA NA

7440-02-0 Nickel 1.4 4.3 ug/L CRF-SW-SW02-1110 6/6 - 4.3 NA 30 N NA NA No BSL

100 RIDEM

7440-09-7 Potassium 2200 3000 ug/L CRF-SW-SW04-1110 6/6 - 3,000 NA NA NA NA No NUT

NA NA

7440-23-5 Sodium 57000 95000 ug/L CRF-SW-SW02-1110 6/6 - 95,000 NA NA NA NA No NUT

NA NA

7440-66-6 Zinc 13 17 ug/L CRF-SW-SW05-1110 6/6 - 17 NA 470 N NA NA No BSL

NA NA
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TABLE 2.5
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Potential

ARAR/TBC

Potential

ARAR/TBC

Source

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection
(6)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects
(2)

Concentration

Used for

Screening
(3)

Range of

Background

Concentrations
(4)

Adjusted

USEPA RSL

Tapwater
(5)

UnitsExposure Point
CAS

Number
Chemical

Minimum

Concentration
(1)

Maximum

Concentration
(1)

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

2 - Values presented are sample-specific quantitation limits. C = Carcinogen

3 - The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service

4 - No background data is available for surface water. COPC = Chemical Of Potential Concern

5 - USEPA Regional Screening Level (RSL). The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2011)

to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated value

(carcinogens denoted with a "C" flag), November 2012. N = Noncarcinogen

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level NA = Not Applicable/Not Available

7 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).

8 - Value is for acenaphthene.

9 - Value is for pyrene. Rationale Codes:

10 - Value is for hexavalent chromium. For selection as a COPC:

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the ASL = Above Screening Level/ARAR/TBC

chemical was retained as a COPC.

For elimination as a COPC:

Associated Samples BSL = Below COPC Screening Level

CRF-SW-SW01-1110 NUT = Essential nutrient

CRF-SW-SW02-1110 NTX = No toxicity criteria

CRF-SW-SW02-1110-D

CRF-SW-SW04-1110

CRF-SW-SW05-1110

CRF-SW-SW06-1210

CRF-SW-SW07-1210
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TABLE 2.6
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Coddington Volatile Organic Compounds
Cove Rubble 106-46-7 1,4-Dichlorobenzene 4 J 4 J ug/kg CCRF-S-SS06-0001 1/13 0.36 - 170 4 NA 2,400 C NA No BSL

Fill Area 108-10-1 4-Methyl-2-Pentanone 0.61 J 5.2 J ug/kg CRF-SD-SD04-0006 4/13 0.18 - 330 5.2 NA 530,000 N 1,200,000 No BSL
67-64-1 Acetone 29 JEB 1,800 JEB ug/kg CCRF-S-SS02-0001 10/13 23 - 1700 1,800 NA 6,100,000 N 7,800,000 No BSL
71-43-2 Benzene 0.29 J 19 J ug/kg CCRF-S-SS01-0001 2/13 0.072 - 170 19 NA 1,100 C 2,500 No BSL
75-15-0 Carbon Disulfide 0.36 J 3.9 ug/kg CRF-SD-SD04-0006 5/13 8 - 170 3.9 NA 82,000 N NA No BSL
108-90-7 Chlorobenzene 2 J 9 J ug/kg CCRF-S-SS02-0001-D 4/13 0.18 - 170 9 NA 29,000 N 210,000 No BSL
100-41-4 Ethylbenzene 12 J 12 J ug/kg CCRF-S-SS01-0001 1/13 0.18 - 170 12 NA 5,400 C 71,000 No BSL
79-20-9 Methyl Acetate 5.4 J 1,500 J ug/kg CRF-SD-SD03-0612 2/13 0.73 - 550 1,500 NA 7,800,000 N NA No BSL
75-09-2 Methylene Chloride 2 J 10 J ug/kg CCRF-S-SS01-0001 2/13 1.8 - 330 10 NA 11,000 C 45,000 No BSL
108-88-3 Toluene 0.19 J 190 ug/kg CRF-SD-SD04-0006 3/13 0.36 - 170 190 NA 500,000 N 190,000 No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 1.7 14 ug/kg CRF-SD-SD03-0612 7/13 480 - 720 14 NA 23,000 N 123,000 No BSL
83-32-9 Acenaphthene 1.3 J 81 J ug/kg CCRF-S-SS03-0001 7/13 510 - 720 81 NA 340,000 N 43,000 No BSL

208-96-8 Acenaphthylene 2 160 J ug/kg CCRF-S-SS04-0001 8/13 510 - 720 160 NA 340,000 N(8) 23,000 No BSL
120-12-7 Anthracene 5.6 J 270 J ug/kg CCRF-S-SS03-0001 9/13 510 - 720 270 NA 1,700,000 N 35,000 No BSL
100-52-7 Benzaldehyde 73 JEB 170 JEB ug/kg CCRF-S-SS06-0001 4/6 480 - 720 170 NA 780,000 N NA No BSL
56-55-3 Benzo(a)anthracene 27 J 1,400 ug/kg CCRF-S-SS04-0001 10/13 130 - 720 1,400 NA 150 C 900 Yes ASL
50-32-8 Benzo(a)pyrene 40 J 1,700 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,700 NA 15 C 400 Yes ASL
205-99-2 Benzo(b)fluoranthene 53 J 2,400 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,400 NA 150 C 900 Yes ASL

191-24-2 Benzo(g,h,i)perylene 40 J 1,400 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,400 NA 170,000 N(9) 800 Yes ASL
207-08-9 Benzo(k)fluoranthene 27 J 1,400 ug/kg CCRF-S-SS04-0001 9/13 1.6 - 720 1,400 NA 1,500 C 900 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 700 2,300 ug/kg CCRF-S-SS04-0001 2/6 510 - 720 2,300 NA 35,000 C 46,000 No BSL
85-68-7 Butyl Benzyl Phthalate 150 J 150 J ug/kg CCRF-S-SS04-0001 1/6 480 - 720 150 NA 260,000 C NA No BSL
86-74-8 Carbazole 170 J 190 J ug/kg CCRF-S-SS04-0001 2/6 510 - 720 190 NA NA NA No NTX
218-01-9 Chrysene 53 J 2,300 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,300 NA 15,000 C 400 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 26 J 360 J ug/kg CCRF-S-SS04-0001 4/13 66 - 720 360 NA 15 C 400 Yes ASL

117-84-0 di-n-Octyl Phthalate 130 J 130 J ug/kg CCRF-S-SS04-0001 1/6 480 - 720 130 NA 73,000 N NA No BSL

206-44-0 Fluoranthene 74 J 3,300 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 3,300 NA 230,000 N 20,000 No BSL

86-73-7 Fluorene 2.7 350 J ug/kg CRF-SD-SD03-0612 9/13 510 - 720 350 NA 230,000 N 28,000 No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 27 J 1,200 ug/kg CCRF-S-SS04-0001 10/13 510 - 720 1,200 NA 150 C 900 Yes ASL

91-20-3 Naphthalene 0.99 J 3.6 ug/kg CRF-SD-SD01-0006 6/13 480 - 720 3.6 NA 3,600 C 54,000 No BSL

85-01-8 Phenanthrene 27 J 1,200 ug/kg CCRF-S-SS04-0001 11/13 510 - 720 1,200 NA 170,000 N(9)
40,000 No BSL

129-00-0 Pyrene 76 J 2,800 ug/kg CCRF-S-SS04-0001 12/13 700 - 720 2,800 NA 170,000 N 13,000 No BSL

Pesticides/PCBs

72-54-8 4,4'-DDD 1.6 J 15 J ug/kg CCRF-S-SS04-0001 6/13 0.099 - 7.1 15 NA 2,000 C NA No BSL

72-55-9 4,4'-DDE 0.89 J 10 J ug/kg CRF-SD-SD03-0612 6/13 0.14 - 7.1 10 NA 1,400 C NA No BSL

50-29-3 4,4'-DDT 5.8 J 8.6 J ug/kg CRF-SD-SD01-0006 3/13 0.81 - 7.1 8.6 NA 1,700 C NA No BSL

309-00-2 Aldrin 0.87 J 24 ug/kg CCRF-S-SS01-0001 4/13 0.13 - 3.7 24 NA 29 C NA No BSL

5103-71-9 alpha-Chlordane 0.53 J 0.53 J ug/kg CRF-SD-SD07-0006 1/13 0.099 - 3.7 0.53 NA 1,600 C(10)
500 (10) No BSL

11097-69-1 Aroclor-1254 26 J 120 ug/kg CCRF-S-SS04-0001 3/13 13 - 71 120 NA 110 N(11) 10,000 (14) Yes ASL

11096-82-5 Aroclor-1260 23 J 23 J ug/kg CRF-SD-SD03-0612 1/13 13 - 71 23 NA 220 C 10,000 (14) No BSL

60-57-1 Dieldrin 0.91 J 50 ug/kg CCRF-S-SS01-0001 7/13 0.099 - 6 50 NA 30 C 40 Yes ASL

5103-74-2 gamma-Chlordane 0.53 J 1.5 J ug/kg CRF-SD-SD03-0612 3/13 0.13 - 3.7 1.5 NA 1,600 C(10)
500 (10) No BSL

72-43-5 Methoxychlor 2.7 J 2.7 J ug/kg CRF-SD-SD06-0006 1/13 0.22 - 37 2.7 NA 31,000 N NA No BSL

Metals

7429-90-5 Aluminum 2,500 19,600 mg/kg CCRF-S-SS06-0001 13/13 - 19,600 No 7,700 N NA No BKG

7440-36-0 Antimony 0.13 J 2.4 mg/kg CRF-SD-SD03-0612 7/12 0.26 - 1.5 2.4 Yes 3.1 N 10 No BSL

7440-38-2 Arsenic 1.6 22 mg/kg CRF-SD-SD03-0612 13/13 - 22 No 0.39 C 7 No BKG

7440-39-3 Barium 7.7 76.6 J mg/kg CCRF-S-SS06-0001 13/13 - 76.6 Yes 1,500 N 5,500 No BSL

7440-41-7 Beryllium 0.12 1.5 J mg/kg CCRF-S-SS06-0001 13/13 - 1.5 Yes 16 N 1.5 No BSL

7440-43-9 Cadmium 0.064 1.2 J mg/kg CCRF-S-SS06-0001 13/13 - 1.2 Yes 7 N 39 No BSL

7440-70-2 Calcium 500 5,100 mg/kg CRF-SD-SD03-0612 13/13 - 5,100 Yes NA NA No NUT

7440-47-3 Chromium 4 25.4 mg/kg CCRF-S-SS03-0001 13/13 - 25.4 Yes 0.29 C(12) 390 Yes ASL

7440-48-4 Cobalt 2 11.1 J mg/kg CCRF-S-SS06-0001 13/13 - 11.1 No 2.3 N NA No BKG

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)
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TABLE 2.6
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

RIDEM Residential

Direct Exposure

Criteria(6)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Sample of Maximum

Concentration

Frequency

of

Detection

Range of

Nondetects(2)

Concentration

Used for

Screening(3)

Above

Background

Concentration?(4)

Adjusted

USEPA RSL

Residential Soil(5)

Units
Exposure

Point

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1)

Coddington Metals (Continued)

Cove Rubble 7440-50-8 Copper 5.7 74.6 J mg/kg CCRF-S-SS04-0001 13/13 - 74.6 Yes 310 N 3,100 No BSL

Fill Area 7439-89-6 Iron 8,300 37,300 mg/kg CCRF-S-SS06-0001 13/13 - 37,300 No 5,500 N NA No BKG

7439-92-1 Lead 13 160 J mg/kg CCRF-S-SS06-0001 13/13 - 160 Yes 400 150 Yes ASL

7439-95-4 Magnesium 870 4,190 J mg/kg CCRF-S-SS06-0001 13/13 - 4,190 Yes NA NA No NUT

7439-96-5 Manganese 120 2,380 J mg/kg CCRF-S-SS02-0001-D 13/13 - 2,380 Yes 180 N 390 Yes ASL

7439-97-6 Mercury 0.019 J 0.23 mg/kg CCRF-S-SS04-0001 10/13 0.017 - 0.017 0.23 No 2.3 N(13)
23 No BSL, BKG

7440-02-0 Nickel 4.4 24.6 J mg/kg CCRF-S-SS06-0001 13/13 - 24.6 No 150 N 1,000 No BSL, BKG

7440-09-7 Potassium 224 J 860 mg/kg CRF-SD-SD03-0612 13/13 - 860 Yes NA NA No NUT

7782-49-2 Selenium 0.11 J 3.6 J mg/kg CCRF-S-SS06-0001 12/13 0.1 - 0.1 3.6 Yes 39 N 390 No BSL

7440-22-4 Silver 0.021 J 0.22 mg/kg CRF-SD-SD03-0612 7/13 0.14 - 0.3 0.22 Yes 39 N 200 No BSL

7440-23-5 Sodium 42 J 273 J mg/kg CCRF-S-SS06-0001 10/10 - 273 Yes NA NA No NUT

7440-28-0 Thallium 0.019 J 0.11 mg/kg CRF-SD-SD03-0612 6/12 0.02 - 3 0.11 Yes 0.078 N 5.5 Yes ASL

7440-62-2 Vanadium 5.2 470 mg/kg CRF-SD-SD03-0612 13/13 - 470 Yes 39 N 550 Yes ASL

7440-66-6 Zinc 25 J 703 J mg/kg CCRF-S-SS02-0001-D 13/13 - 703 Yes 2,300 N 6,000 No BSL

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. CAS = Chemical Abstracts Service

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern

4 - Background evaluation is presented in Appendix H. J = Estimated value

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2012. The noncarcinogenic values (denoted with a "N" flag) N = Noncarcinogen

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 NA = Not Applicable/Not Available

(carcinogens denoted with a "C" flag).

6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011. Rationale Codes:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level For selection as a COPC:

and is statistically determined to be greater than site background. ASL = Above Screening Level and site background.

8 - Value is for acenaphthene.

9 - Value is for pyrene. For elimination as a COPC:

10 - Value is for chlordane. BKG = Less than Background Concentration

11 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented. BSL = Below COPC Screening Level

12 - Value is for hexavalent chromium. NUT = Essential nutrient

13 - Value is for mercuric chloride (and other mercury salts). NTX = No toxicity criteria

14 - Value is for total PCBs.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples

CCRF-S-SS01-0001

CCRF-S-SS02-0001

CCRF-S-SS02-0001-D

CCRF-S-SS03-0001

CCRF-S-SS04-0001

CCRF-S-SS05-0001

CCRF-S-SS06-0001

CRF-SD-SD01-0006

CRF-SD-SD02-0006

CRF-SD-SD02-0006-D

CRF-SD-SD03-0612

CRF-SD-SD04-0006

CRF-SD-SD05-0006

CRF-SD-SD06-0006

CRF-SD-SD07-0006
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TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cove Benzo(a)anthracene mg/kg 0.2 0.6 (G) 1.3 J 0.6 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Rubble Fill Area Benzo(a)pyrene mg/kg 0.2 0.8 (L) 1.3 J 0.8 mg/kg 97.5% KM (Chebyshev) UCL ProUCL 4.1.01

Benzo(b)fluoranthene mg/kg 0.3 1.2 (L) 1.95 J 1.2 mg/kg 97.5% KM (Chebyshev) UCL ProUCL 4.1.01
Benzo(g,h,i)perylene mg/kg 0.2 0.2 (G) 0.7 J 0.2 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Chrysene mg/kg 0.2 0.5 (G) 0.975 J 0.5 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Dibenzo(a,h)anthracene mg/kg 0.1 0.08 (G) 0.19 J 0.09 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Indeno(1,2,3-cd)pyrene mg/kg 0.2 0.2 (G) 0.705 J 0.2 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Aroclor-1260 mg/kg 0.071 0.2 (N) 0.5 0.2 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Aluminum mg/kg 15300 21900 (NP) 55400 21900 mg/kg 95% Modified-t UCL ProUCL 4.1.01
Antimony mg/kg 1.2 6.0 (NP) 9.8 4.5 mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01
Cobalt mg/kg 10 10.9 (N) 13.8 J 10.9 mg/kg 95% Student's-t UCL ProUCL 4.1.01
Copper mg/kg 73.5 307 (NP) 716 307 mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01
Iron mg/kg 25496 28100 (N) 33300 28100 mg/kg 95% Student's-t UCL ProUCL 4.1.01
Lead mg/kg 90.7 295 (NP) 630 J 90.7 mg/kg Arithmetic Mean Concentration (1)
Manganese mg/kg 367 409 (N) 489 409 mg/kg 95% Student's-t UCL ProUCL 4.1.01
Silver mg/kg 4.6 49.6 (NP) 57.9 49.6 mg/kg 99% KM (Chebyshev) UCL ProUCL 4.1.01
Thallium mg/kg 0.24 0.07 (N) 0.097 J 0.07 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Zinc mg/kg 374 1710 (NP) 4040 1710 mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01

G = Gamma
L = Lognormal
N = Normal
NP = Non-parametric

(1) USEPA Guidance recommends using the average concentration for the exposure point concentration for lead.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.2.RME
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cove Benzo(a)anthracene mg/kg 0.2 0.6 (G) 1.6 0.6 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Rubble Fill Area Benzo(a)pyrene mg/kg 0.2 0.4 (G) 0.99 0.4 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01

Benzo(b)fluoranthene mg/kg 0.3 1.1 (L) 2.4 1.1 mg/kg 97.5% KM (Chebyshev) UCL ProUCL 4.1.01
Benzo(g,h,i)perylene mg/kg 0.2 0.3 (G) 0.82 0.3 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Benzo(k)fluoranthene mg/kg 0.2 0.3 (G) 0.9 0.3 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Chrysene mg/kg 0.3 0.7 (G) 1.8 0.7 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Dibenzo(a,h)anthracene mg/kg 0.1 0.1 (G) 0.3 0.1 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Indeno(1,2,3-cd)pyrene mg/kg 0.2 0.4 (G) 0.99 0.4 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Aroclor-1260 mg/kg 0.08 0.1 (N) 0.52 0.1 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Antimony mg/kg 0.8 1.3 (L) 4.5 J 1.3 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Lead mg/kg 43.2 78.7 (NP) 160 J 43.2 mg/kg Arithmetic Mean Concentration (1)

G = Gamma
L = Lognormal
N = Normal
NP = Non-parametric

(1) USEPA Guidance recommends using the average concentration for the exposure point concentration for lead.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.

12/5/2012
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TABLE 3.3.RME
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cove Arsenic ug/L 3.8 6.4 (N) 9.7 6.4 ug/L 95% KM (t) UCL ProUCL 4.1.01
Rubble Fill Area Chromium ug/L 0.7 0.9 (N) 0.95 J 0.9 ug/L 95% KM (t) UCL ProUCL 4.1.01

Cobalt ug/L 7.4 14.5 (G) 17 14.5 ug/L 95% Approximate Gamma UCL ProUCL 4.1.01
Iron ug/L 16460 110000 (G) 83000 83000 ug/L Maximum Detected Concentration (2)
Manganese ug/L 4920 7880 (N) 13000 7880 ug/L 95% Student's-t UCL ProUCL 4.1.01

G - Gamma distribution.
N - Normal distribution.

1 - Less than three detected concentration meaningfull statistics cannot be computed.
2 - The maximum detected concentration is greater than the UCL therefore the maximum detected concentration is used as the exposure point concentration.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.4.RME
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cove Benzo(a)anthracene ug/L NA NA 0.46 0.46 ug/L Maximum Detected Concentration (1)
Rubble Fill Area Benzo(a)pyrene ug/L 0.1 0.2 (N) 0.42 0.2 ug/L 95% KM (t) UCL ProUCL 4.1.01

Benzo(b)fluoranthene ug/L 0.2 0.78 (L) 0.78 0.78 ug/L 95% KM (BCA) UCL ProUCL 4.1.01
Benzo(k)fluoranthene ug/L NA NA 0.34 0.34 ug/L Maximum Detected Concentration (1)
Dibenzo(a,h)anthracene ug/L NA NA 0.065 0.065 ug/L Maximum Detected Concentration (1)
Indeno(1,2,3-cd)pyrene ug/L NA NA 0.3 0.3 ug/L Maximum Detected Concentration (1)
Dieldrin ug/L 0.01 0.03 (N) 0.0535 0.03 ug/L 95% KM (t) UCL ProUCL 4.1.01
Arsenic ug/L 2.3 3.8 (N) 5.8 3.8 ug/L 95% Student's-t UCL ProUCL 4.1.01
Chromium ug/L 1.3 1.9 (NP) 2.5 1.8 ug/L 95% Student's-t UCL ProUCL 4.1.01
Cobalt ug/L 1.1 1.7 (N) 2.25 1.7 ug/L 95% Student's-t UCL ProUCL 4.1.01
Iron ug/L 4240 14100 (G) 11000 14100 ug/L 95% Approximate Gamma UCL ProUCL 4.1.01
Manganese ug/L 505 1100 (G) 1450 1100 ug/L 95% Approximate Gamma UCL ProUCL 4.1.01

G = Gamma
L = Lognormal
N = Normal
NP = Non-parametric

1 - Less than three detected concentration meaningfull statistics cannot be computed.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.5.RME
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cove Benzo(a)anthracene mg/kg 0.4 0.9 (G) 1.4 0.9 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Rubble Fill Area Benzo(a)pyrene mg/kg 0.4 1.0 (G) 1.7 1 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01

Benzo(b)fluoranthene mg/kg 0.5 1.4 (G) 2.4 1.4 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Benzo(g,h,i)perylene mg/kg 0.3 0.8 (G) 1.4 0.8 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Benzo(k)fluoranthene mg/kg 0.3 0.5 (G) 1.4 0.5 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Chrysene mg/kg 0.5 1.3 (G) 2.3 1.3 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Dibenzo(a,h)anthracene mg/kg 0.2 0.2 (N) 0.36 J 0.2 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Indeno(1,2,3-cd)pyrene mg/kg 0.3 0.7 (G) 1.2 0.7 mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01
Aroclor-1254 mg/kg 0.03 0.05 (N) 0.12 0.05 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Dieldrin mg/kg 0.009 0.02 (G) 0.05 0.02 mg/kg 95% KM (BCA) UCL ProUCL 4.1.01
Chromium mg/kg 14.4 17.7 (N) 25.4 17.7 mg/kg 95% Student's t UCL ProUCL 4.1.01
Lead mg/kg 72.6 113 (G) 160 J 72.6 mg/kg Arithmetic Mean (1)
Manganese mg/kg 657 1130 (G) 2310 J 1130 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01
Thallium mg/kg 0.5 0.07 (N) 0.11 0.07 mg/kg 95% KM (t) UCL ProUCL 4.1.01
Vanadium mg/kg 57.6 209 (L) 470 209 mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01

G - Gamma distribution.
L - Lognormal
N - Normal distribution.

(1) USEPA Guidance recommends using the average concentration for the exposure point concentration for lead.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.

12/5/2012

32



RAGS Part D Table 4 
 

Values Used For Daily Intake Calculations 

33



LIST OF TABLES

RAGS PART D TABLE 4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Table No.

Reasonable Maximum Exposures

4.1.RME Construction Workers Exposed to Surface Soil/Subsurface Soil

4.2.RME Construction Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.3.RME Construction Workers Exposed to Groundwater

4.4.RME Construction Workers Exposed to Surface Water

4.5.RME Construction Workers Exposed to Sediment

4.6.RME Child Trespassers Exposed to Surface Soil/Subsurface Soil

4.7.RME Child Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.8.RME Child Trespassers Exposed to Surface Water

4.9.RME Child Trespassers Exposed to Sediment

4.10.RME Adult Trespassers Exposed to Surface Soil/Subsurface Soil

4.11.RME Adult Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.12.RME Adult Trespassers Exposed to Surface Water

4.13.RME Adult Trespassers Exposed to Sediment

4.14.RME Industrial Workers Exposed to Surface Soil/Subsurface Soil

4.15.RME Industrial Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.16.RME Industrial Workers Exposed to Groundwater

4.17.RME Industrial Workers Exposed to Surface Water

4.18.RME Industrial Workers Exposed to Sediment

4.19.RME Child Residents Exposed to Surface Soil/Subsurface Soil

4.20.RME Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.21.RME Child Residents Exposed to Groundwater

4.22.RME Child Residents Exposed to Surface Water

4.23.RME Child Residents Exposed to Sediment

4.24.RME Adult Residents Exposed to Surface Soil/Subsurface Soil

4.25.RME Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.26.RME Adult Residents Exposed to Groundwater

4.29.RME Adult Residents Exposed to Surface Water

4.28.RME Adult Residents Exposed to Sediment

Central Tendency Exposures

4.1.CTE Construction Workers Exposed to Surface Soil/Subsurface Soil

4.2.CTE Construction Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.3.CTE Construction Workers Exposed to Groundwater

4.4.CTE Construction Workers Exposed to Surface Water

4.5.CTE Construction Workers Exposed to Sediment

4.6.CTE Child Trespassers Exposed to Surface Soil/Subsurface Soil

4.7.CTE Child Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.8.CTE Child Trespassers Exposed to Surface Water

4.9.CTE Child Trespassers Exposed to Sediment

4.10.CTE Adult Trespassers Exposed to Surface Soil/Subsurface Soil

4.11.CTE Adult Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.12.CTE Adult Trespassers Exposed to Surface Water

4.13.CTE Adult Trespassers Exposed to Sediment

4.14.CTE Industrial Workers Exposed to Surface Soil/Subsurface Soil

4.15.CTE Industrial Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.16.CTE Industrial Workers Exposed to Groundwater

4.17.CTE Industrial Workers Exposed to Surface Water

4.18.CTE Industrial Workers Exposed to Sediment

4.19.CTE Child Residents Exposed to Surface Soil/Subsurface Soil

4.20.CTE Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.21.CTE Child Residents Exposed to Groundwater

4.22.CTE Child Residents Exposed to Surface Water

4.23.CTE Child Residents Exposed to Sediment

4.24.CTE Adult Residents Exposed to Surface Soil/Subsurface Soil

4.25.CTE Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil

4.26.CTE Adult Residents Exposed to Groundwater

4.29.CTE Adult Residents Exposed to Surface Water

4.28.CTE Adult Residents Exposed to Sediment
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS- SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless USEPA, 2002b BW x AT

EF Exposure Frequency 130 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 130 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Notes:

1 - Professional judgment. Assumes a 26 week construction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 2.40E-08 Cancer Dermal Intake = 7.20E-08

Noncancer Ingestion Intake = 1.68E-06 Noncancer Dermal Intake = 5.04E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Construction Workers Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 8 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 130 days/year (1) AT x 24 hours/day

ED Exposure Duration 1 years USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

PEF Particulate Emission Factor 1.40E+06 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Notes:

1 - Professional judgment. Assumes a 26 week construction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 1.70E-03 Noncancer Inhalation Intake = 1.19E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CGW Chemical Concentration in Groundwater Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 0.05 L/day (1) CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 30 days/year (1) BW x AT

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 4 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 30 days/year (1) For organics if tevent > t*

ED Exposure Duration 1 years USEPA, 2002b DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment. Assumes construction workers are only exposed to groundwater water during part of the contruction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Dermal Intake = 5.54E-02 Noncancer Dermal Intake = 3.87E+00

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.05 L/hour (1)

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 4 hours/event (1) BW x AT

EF Exposure Frequency 30 events/year (1)

ED Exposure Duration 1 years (1)

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 4 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 30 days/year (1) For organics if tevent > t*

ED Exposure Duration 1 years USEPA, 2002b DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Notes:

1 - Professional judgment. Assumes construction workers are only exposed to surface water during part of the contruction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 3.35E-09 Cancer Dermal Intake = 5.54E-02

Noncancer Ingestion Intake = 2.35E-07 Noncancer Dermal Intake = 3.87E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CSx IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 30 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 30 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Notes:

1 - Professional judgment. Assumes construction workers are only exposed to sediment during part of the contruction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 2.77E-09 Cancer Dermal Intake = 1.66E-08

Noncancer Ingestion Intake = 1.94E-07 Noncancer Dermal Intake = 1.16E-06

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD TRESPASSERS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1989

Dermal Trespasser Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

3 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.76E-08 Cancer Dermal Intake (Age 0 - 6) = 2.10E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.25E-08 Cancer Dermal Intake (Age 0 - 2) = 7.01E-08

Cancer Ingestion Intake (Age 2 - 6) = 2.50E-08 Cancer Dermal Intake (Age 2 - 6) = 1.40E-07

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.38E-07 Noncancer Dermal Intake = 2.45E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD TRESPASSERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Trespasser Child Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 4 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 24 days/year (1) AT x 24 hours/day

ED1 Exposure Duration (Age 0 - 2) 2 years (2), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (2), USEPA, 2002b, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989 See Section 6.2.3.3 for discussion of methodology.

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

2 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 6) = 9.39E-04 Noncancer Inhalation Intake = 1.10E-02

Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 3.13E-04

Cancer Inhalation Intake (Age 2 - 6) = 6.26E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD TRESPASSERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hr USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 1 hours/event (1) BW x AT

EF Exposure Frequency 24 events/year (1)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Trespasser Child Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 24 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

2 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.76E-09 Cancer Dermal Intake (Age 0 - 6) = 1.05E+00

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.25E-09 Cancer Dermal Intake (Age 0 - 2) = 3.51E-01

Cancer Ingestion Intake (Age 2 - 6) = 2.50E-09 Cancer Dermal Intake (Age 2 - 6) = 7.01E-01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.38E-08 Noncancer Dermal Intake = 1.23E+01

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD TRESPASSERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Trespasser Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

3 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.76E-08 Cancer Dermal Intake (Age 0 - 6) = 2.10E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.25E-08 Cancer Dermal Intake (Age 0 - 2) = 7.01E-08

Cancer Ingestion Intake (Age 2 - 6) = 2.50E-08 Cancer Dermal Intake (Age 2 - 6) = 1.40E-07

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.38E-07 Noncancer Dermal Intake = 2.45E-06

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT TRESPASSERS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

3 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 1.61E-08 Cancer Dermal Intake (Age 6 - 30) = 1.29E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 6.71E-09 Cancer Dermal Intake (Age 6 - 16) = 5.35E-08

Cancer Ingestion Intake Age 16 - 30) = 9.39E-09 Cancer Dermal Intake (Age 16 - 30) = 7.50E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.70E-08 Noncancer Dermal Intake = 3.75E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.11.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT TRESPASSERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Trespasser Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 4 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 24 days/year (1) AT x 24 hours/day

ED1 Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 2002b, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989 See Section 6.2.3.3 for discussion of methodology.

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake (Age 6 - 30) = 3.76E-03 Noncancer Inhalation Intake = 1.10E-02

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 1.57E-03

Cancer Inhalation Intake (Age 16 - 30) = 2.19E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.12.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT TRESPASSERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 1 hours/event (1) BW x AT

EF Exposure Frequency 24 events/year (1)

ED1 Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 24 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2002b, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 2002b, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 3.22E-09 Cancer Dermal Intake (Age 6 - 30) = 1.84E+00

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.34E-09 Cancer Dermal Intake (Age 6 - 16) = 7.65E-01

Cancer Ingestion Intake (Age 16 - 30) = 1.88E-09 Cancer Dermal Intake (Age 16 - 30) = 1.07E+00

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 9.39E-09 Noncancer Dermal Intake = 5.35E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.13.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT TRESPASSERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CSx IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day a week for 24 weeks during the late spring, summer, and early fall months

3 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 1.61E-08 Cancer Dermal Intake (Age 6 - 30) = 1.29E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 6.71E-09 Cancer Dermal Intake (Age 6 - 16) = 5.35E-08

Cancer Ingestion Intake (Age 16 - 30) = 9.39E-09 Cancer Dermal Intake (Age 16 - 30) = 7.50E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.70E-08 Noncancer Dermal Intake = 3.75E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.14.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SOIL

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless USEPA, 2002b BW x AT

EF Exposure Frequency 250 days/year USEPA, 2004; RIDEM, 2011

ED Exposure Duration 25 years USEPA, 2002b; RIDEM, 2011

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989; RIDEM, 2011

Dermal Industrial Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 250 days/year USEPA, 2004

ED Exposure Duration 25 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

RIDEM, 2011: Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 3.49E-07 Cancer Dermal Intake = 2.31E-06

Noncancer Ingestion Intake = 9.78E-07 Noncancer Dermal Intake = 6.46E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.15.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SOIL TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Industrial Workers Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 8 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 250 days/year USEPA, 2002b AT x 24 hours/day

ED Exposure Duration 25 years

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Length of typical work day.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 8.15E-02 Noncancer Inhalation Intake = 2.28E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.16.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - GROUNDWATER

FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 1 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 250 days/year USEPA, 2004 BW x AT

ED Exposure Duration 25 years USEPA, 2002b; RIDEM, 2011

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989; RIDEM, 2011

Dermal Industrial Workers Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002 DAevent x EV x EF x ED x SA

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 BW x AT

CF Conversion factor 0.001 L/cm3 - -

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004 For inorganics

t Lag time Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004

tevent Duration of event 0.5 hr/event (1) For organics if tevent <= t*

B Bunge model constant Chemical Specific unitless USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

SA Skin Surface Available for Contact 904 cm2 (2)

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 250 days/year USEPA, 2004 For organics if tevent > t*

ED Exposure Duration 25 years USEPA, 2002b; RIDEM, 2011 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989; RIDEM, 2011 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment.

2 - Represents hands of the industrial worker, USEPA, 2004.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 3.49E-06 Cancer Dermal Intake (Age 6 - 30) = 3.16E+00

Mutagenic Chemicals

Cancer Ingestion Intake ure Duration = 3.49E-06 Cancer Dermal Intake ure Duration = 3.16E+00

Cancer Ingestion Intake = 0.00E+00 Cancer Dermal Intake = 0.00E+00

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 9.78E-06 Noncancer Dermal Intake = 8.85E+00

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.17.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - -

ET Exposure Time 1 hours/event (1) CW x CF x CR x ET x EF x ED

EF Exposure Frequency 50 events/year (1) BW x AT

ED Exposure Duration 25 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989

Dermal Industrial Workers Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 50 days/year (1) For organics if tevent > t*

ED Exposure Duration 25 years USEPA, 2002b DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989

Notes:

1 - Professional judgment. Assumes one day a week.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 6.99E-09 Cancer Dermal Intake = 3.98E+00

Noncancer Ingestion Intake = 1.96E-08 Noncancer Dermal Intake = 1.12E+01

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.18.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - INDUSTRIAL WORKERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CSx IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 50 days/year (2)

ED Exposure Duration 25 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989

Dermal Industrial Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 50 days/year (2)

ED Exposure Duration 25 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Professional judgment. Assumes one day a week.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 3.49E-08 Cancer Dermal Intake = 7.97E-07

Noncancer Ingestion Intake = 9.78E-08 Noncancer Dermal Intake = 2.23E-06

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.19.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 2002b;RIDEM, 2011

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 350 days/year USEPA, 2002b;RIDEM, 2011

ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b;RIDEM, 2011

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989;RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Resident Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004

ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 2002b, 2005

BW Body Weight 15 kg USEPA, 2002b;RIDEM, 2011

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

RIDEM, 2011: Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 1.10E-06 Cancer Dermal Intake (Age 0 - 6) = 3.07E-06

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 3.65E-07 Cancer Dermal Intake (Age 0 - 2) = 1.02E-06

Cancer Ingestion Intake (Age 2 - 6) = 7.31E-07 Cancer Dermal Intake (Age 2 - 6) = 2.05E-06

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.28E-05 Noncancer Dermal Intake = 3.58E-05

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.20.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Resident Child Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day USEPA, 2002a CA x ET x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2002a; RIDEM, 2011 AT x 24 hours/day

ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 2002b, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1989 See Section 6.2.3.3 for discussion of methodology.

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

RIDEM, 2011: Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake (Age 0 - 6) = 8.22E-02 Noncancer Inhalation Intake = 1.92E+00

Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 2.74E-02

Cancer Inhalation Intake (Age 2 - 6) = 5.48E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.21.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Child Coddington Cove CGW Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 1 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 350 days/year USEPA, 1991 BW x AT

ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Residents Child Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event USEPA, 2004

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004

ED1 Exposure Duration (Age 0 - 2) 2 years (1), USEPA, 1989, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 5.48E-06 Cancer Dermal Intake Time (Age 0 - 6) = 3.62E+01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.83E-06 Cancer Dermal Intake (Age 0 - 2) = 1.21E+01

Cancer Ingestion Intake (Age 2 - 6) = 3.65E-06 Cancer Dermal Intake (Age 2 - 6) = 2.41E+01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 6.39E-05 Noncancer Dermal Intake = 4.22E+02

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.22.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CR x CF x ET x EF x ED

ET Exposure Time 1 hours/event (1) BW x AT

EF Exposure Frequency 24 events/year (1)

ED1 Exposure Duration (Age 0 - 2) 2 years (2), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (2), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Resident Child Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 24 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 1989, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 1989, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 15 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Assumes one hour a day for one day a week for 24 weeks during late spring, summer, and early fall.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.76E-09 Cancer Dermal Intake (Age 0 - 6) = 1.05E+00

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.25E-09 Cancer Dermal Intake (Age 0 - 2) = 3.51E-01

Cancer Ingestion Intake (Age 2 - 6) = 2.50E-09 Cancer Dermal Intake (Age 2 - 6) = 7.01E-01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.38E-08 Noncancer Dermal Intake = 1.23E+01

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.23.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Resident Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 2 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 4 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one hour a day for one day a week for 24 weeks during late spring, summer, and early fall.

3 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.76E-08 Cancer Dermal Intake (Age 0 - 6) = 2.10E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.25E-08 Cancer Dermal Intake (Age 0 - 2) = 7.01E-08

Cancer Ingestion Intake (Age 2 - 6) = 2.50E-08 Cancer Dermal Intake (Age 2 - 6) = 1.40E-07

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.38E-07 Noncancer Dermal Intake = 2.45E-06

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.24.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b; RIDEM, 2011

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 350 days/year USEPA, 2002b

ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Resident Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2002b

ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

RIDEM, 2011: Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 4.70E-07 Cancer Dermal Intake (Age 6 - 30) = 1.87E-06

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.96E-07 Cancer Dermal Intake (Age 6 - 16) = 7.81E-07

Cancer Ingestion Intake (Age 16 - 30) = 2.74E-07 Cancer Dermal Intake (Age 16 - 30) = 1.09E-06

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.37E-06 Noncancer Dermal Intake = 5.47E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.25.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Resident Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day USEPA, 2002a CA x ET x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2002a; RIDEM, 2011 AT x 24 hours/day

ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 2002b, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989 See Section 6.2.3.3 for discussion of methodology.

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

RIDEM, 2011: Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake (Age 6 - 30) = 3.29E-01 Noncancer Inhalation Intake = 9.59E-01

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 1.37E-01

Cancer Inhalation Intake (Age 16 - 30) = 1.92E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.26.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 2 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1991, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1991, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Residents Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002 DAevent x EV x EF x ED x SA

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 BW x AT

CF Conversion factor 0.001 L/cm3 - -

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004 For inorganics

t Lag time Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004

tevent Duration of event 0.58 hr/event (1) For organics if tevent <= t*

B Bunge model constant Chemical Specific unitless USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004 For organics if tevent > t*

ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1991, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1991, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 9.39E-06 Cancer Dermal Intake (Age 6 - 30) = 8.45E+01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 3.91E-06 Cancer Dermal Intake (Age 6 - 16) = 3.52E+01

Cancer Ingestion Intake (Age 16 - 30) = 5.48E-06 Cancer Dermal Intake (Age 16 - 30) = 4.93E+01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 2.74E-05 Noncancer Dermal Intake = 2.47E+02

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.27.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 1 hours/event (1) BW x AT

EF Exposure Frequency 24 events/year (1)

ED1 Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Residents Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 1 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 24 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 1989, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 14 years (2), USEPA, 1989, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Assumes one hour a day for one day a week for 24 weeks during late spring, summer, and early fall.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult residents will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 3.22E-09 Cancer Dermal Intake (Age 6 - 30) = 1.84E+00

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.34E-09 Cancer Dermal Intake (Age 6 - 16) = 7.65E-01

Cancer Ingestion Intake (Age 16 - 30) = 1.88E-09 Cancer Dermal Intake (Age 16 - 30) = 1.07E+00

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 9.39E-09 Noncancer Dermal Intake = 5.35E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.28.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CSx IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Residents Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2002b, 2005

ED2 Exposure Duration (Age 16 - 30) 14 years (3), USEPA, 2002b, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one hour a day for one day a week for 24 weeks during late spring, summer, and early fall.

3 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult residents will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 1.61E-08 Cancer Dermal Intake (Age 6 - 30) = 1.29E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 6.71E-09 Cancer Dermal Intake (Age 6 - 16) = 5.35E-08

Cancer Ingestion Intake (Age 16 - 30) = 9.39E-09 Cancer Dermal Intake (Age 16 - 30) = 7.50E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.70E-08 Noncancer Dermal Intake = 3.75E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.1.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless USEPA, 2002b BW x AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2002b CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.1 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Notes:

1 - Professional judgment. Assumes 2 days a week over a 26 week construction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 9.59E-09 Cancer Dermal Intake = 9.59E-09

Noncancer Ingestion Intake = 6.72E-07 Noncancer Dermal Intake = 6.72E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.2.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Construction Workers Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 4 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 52 days/year (1) AT x 24 hours/day

ED Exposure Duration 1 years USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

PEF Particulate Emission Factor 1.40E+06 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Notes:

1 - Professional judgment. Assumes 2 days a week over a 26 week construction project.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 3.39E-04 Noncancer Inhalation Intake = 2.37E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.3.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CGW Chemical Concentration in Groundwater Average ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 0.025 L/day (1) CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 15 days/year (1) BW x AT

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 2 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 15 days/year (1) For organics if tevent > t*

ED Exposure Duration 1 years USEPA, 2002b DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment. Assumes construction workers are only exposed to groundwater water during part of the contruction project. Values are 50 percent of RME.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Dermal Intake = 2.77E-02 Noncancer Dermal Intake = 1.94E+00

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.4.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.025 L/hour (1)

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

EF Exposure Frequency 15 events/year (1) BW x AT

ED Exposure Duration 1 years (1)

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 4 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 15 days/year (1) For organics if tevent > t*

ED Exposure Duration 1 years USEPA, 2002b DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 1989 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment. Assumes construction workers are only exposed to surface water water during part of the contruction project. Values are 50 percent of RME.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 8.39E-10 Cancer Dermal Intake = 2.77E-02

Noncancer Ingestion Intake = 5.87E-08 Noncancer Dermal Intake = 1.94E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.5.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Construction Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 15 days/year (2)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2002b CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.1 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 15 days/year (2)

ED Exposure Duration 1 years USEPA, 2002b

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Professional judgment. Assumes construction workers are only exposed to sediment water during part of the contruction project. Values are 50 percent of RME.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 1.38E-09 Cancer Dermal Intake = 0.00E+00

Noncancer Ingestion Intake = 9.69E-08 Noncancer Dermal Intake = 0.00E+00

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD TRESPASSERS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Trespasser Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

3 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.13E-09 Cancer Dermal Intake = 7.01E-09

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.57E-09 Cancer Dermal Intake (Age 0 - 2) = 3.51E-09

Cancer Ingestion Intake (Age 2 - 6) = 1.57E-09 Cancer Dermal Intake (Age 2 - 6) = 3.51E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.10E-07 Noncancer Dermal Intake = 2.45E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.7.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD TRESPASSERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Trespasser Child Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 2 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 12 days/year (1) AT x 24 hours/day

ED1 Exposure Duration (Age 0 - 2) 1 years (2), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (2), USEPA, 1989, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 7.83E-05 Noncancer Inhalation Intake = 2.74E-03

Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 3.91E-05

Cancer Inhalation Intake (Age 2 - 6) = 3.91E-05

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.8.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD TRESPASSERS - SURFACE WATER/SEEPS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 0.5 hours/event (1) BW x AT

EF Exposure Frequency 12 events/year (1)

ED1 Exposure Duration (Age 0 - 2) 1 years (2), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (2), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Trespasser Child Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.5 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 12 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 0 - 2) 1 years (2), USEPA, 1989, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 1 years (2), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 6.26E-10 Cancer Dermal Intake = 1.75E-01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 3.13E-10 Cancer Dermal Intake (Age 0 - 2) = 8.77E-02

Cancer Ingestion Intake (Age 2 - 6) = 3.13E-10 Cancer Dermal Intake (Age 2 - 6) = 8.77E-02

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 2.19E-08 Noncancer Dermal Intake = 6.14E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.9.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD TRESPASSERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Trespasser Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 12 days/year (1)

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Professional judgment. Assumes two days a week over 12 weeks during the summer months.

3 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.13E-09 Cancer Dermal Intake = 7.01E-09

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.57E-09 Cancer Dermal Intake (Age 0 - 2) = 3.51E-09

Cancer Ingestion Intake (Age 2 - 6) = 1.57E-09 Cancer Dermal Intake (Age 2 - 6) = 3.51E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.10E-07 Noncancer Dermal Intake = 2.45E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.10.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT TRESPASSERS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless -- BW x AT

EF Exposure Frequency 12 days/year (1)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1997

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 12 days/year (1)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

3 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.17E-09 Cancer Dermal Intake = 2.68E-09

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 3.35E-10 Cancer Dermal Intake (Age 6 - 16) = 7.65E-10

Cancer Ingestion Intake Age 16 - 30) = 8.39E-10 Cancer Dermal Intake (Age 16 - 30) = 1.91E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.17E-08 Noncancer Dermal Intake = 2.68E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.11.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT TRESPASSERS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Trespasser Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 2 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 12 days/year (1) AT x 24 hours/day

ED1 Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (2), USEPA, 1993, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 2555 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 2.74E-04 Noncancer Inhalation Intake = 2.74E-03

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 7.83E-05

Cancer Inhalation Intake (Age 16 - 30) = 1.96E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.12.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT TRESPASSERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x ET x EF x ED

ET Exposure Time 0.5 hours/event (1) BW x AT

EF Exposure Frequency 24 events/year (1)

ED1 Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (2), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.5 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 24 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 1993, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 5 years (2), USEPA, 1993, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 4.70E-10 Cancer Dermal Intake = 1.53E-01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.34E-10 Cancer Dermal Intake (Age 6 - 16) = 1.53E-01

Cancer Ingestion Intake (Age 16 - 30) = 3.35E-10 Cancer Dermal Intake (Age 16 - 30) = 3.82E-01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.70E-09 Noncancer Dermal Intake = 5.35E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.13.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT TRESPASSERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespasser Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Trespasser Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

3 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.17E-09 Cancer Dermal Intake = 1.07E-08

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 3.35E-10 Cancer Dermal Intake (Age 6 - 16) = 3.06E-09

Cancer Ingestion Intake (Age 16 - 30) = 8.39E-10 Cancer Dermal Intake (Age 16 - 30) = 7.65E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.17E-08 Noncancer Dermal Intake = 1.07E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.14.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SOIL

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless USEPA, 1993 BW x AT

EF Exposure Frequency 219 days/year USEPA, 1993

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Dermal Industrial Workers Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 219 days/year USEPA, 1993

ED Exposure Duration 9 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 5.51E-08 Cancer Dermal Intake = 7.27E-08

Noncancer Ingestion Intake = 4.29E-07 Noncancer Dermal Intake = 5.66E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.15.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SOIL TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Industrial Workers Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 8 hours/day (1) CA x ET x EF x ED

EF Exposure Frequency 219 days/year USEPA, 1993 AT x 24 hours/day

ED Exposure Duration 9 years USEPA, 1993

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2012 See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA 2012

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Length of typical work day.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 2.57E-02 Noncancer Inhalation Intake = 2.00E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.16.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURE - INDUSTRIAL WORKERS - GROUNDWATER

FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 0.7 L/day (1) CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 219 days/year USEPA, 1993 BW x AT

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989; RIDEM, 2011

Dermal Industrial Workers Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002 DAevent x EV x EF x ED x SA

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 BW x AT

CF Conversion factor 0.001 L/cm3 - -

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004 For inorganics

t Lag time Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004

tevent Duration of event 0.5 hr/event (1) For organics if tevent <= t*

B Bunge model constant Chemical Specific unitless USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

SA Skin Surface Available for Contact 904 cm2 (2)

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 219 days/year USEPA, 1993 For organics if tevent > t*

ED Exposure Duration 9 years USEPA, 1993 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b; RIDEM, 2011 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989; RIDEM, 2011

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989; RIDEM, 2011 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment. Groundwater ingestion value is 50 percent of RME value for residential exposures

2 - Represents hands of the industrial worker, USEPA, 2004.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 30) = 7.71E-07 Cancer Dermal Intake (Age 6 - 30) = 9.96E-01

Mutagenic Chemicals

Cancer Ingestion Intake ure Duration = 7.71E-07 Cancer Dermal Intake ure Duration = 9.96E-01

Cancer Ingestion Intake = 0.00E+00 Cancer Dermal Intake = 0.00E+00

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 6.00E-06 Noncancer Dermal Intake = 7.75E+00

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.17.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002a Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x EF x ED

EF Exposure Frequency 25 events/year (1) BW x AT

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989

Dermal Industrial Workers Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 2 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 25 days/year (1) For organics if tevent > t*

ED Exposure Duration 9 years USEPA, 1993 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

BW Body Weight 70 kg USEPA, 2002b 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Professional judgment. Assumes one day every other week (50 percent of RME).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 1.26E-09 Cancer Dermal Intake = 7.17E-01

Noncancer Ingestion Intake = 9.78E-09 Noncancer Dermal Intake = 5.58E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose

12/5/2012
79



TABLE 4.18.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 25 days/year (2)

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989

Dermal Industrial Workers Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 25 days/year (2)

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Professional judgment. Assumes one day every other week (50 percent of RME).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 3.15E-09 Cancer Dermal Intake = 5.02E-08

Noncancer Ingestion Intake = 2.45E-08 Noncancer Dermal Intake = 3.90E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.19.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Resident Child Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 2002b

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.22E-07 Cancer Dermal Intake = 1.37E-07

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 6.11E-08 Cancer Dermal Intake (Age 0 - 2) = 6.84E-08

Cancer Ingestion Intake (Age 2 - 6) = 6.11E-08 Cancer Dermal Intake (Age 2 - 6) = 6.84E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.27E-06 Noncancer Dermal Intake = 4.79E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.20.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Resident Child Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day USEPA, 2002a CA x ET x EF x ED

EF Exposure Frequency 234 days/year USEPA, 1993 AT x 24 hours/day

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1993, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 1.83E-02 Noncancer Inhalation Intake = 6.41E-01

Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 9.16E-03

Cancer Inhalation Intake (Age 2 - 6) = 9.16E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.21.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Child Coddington Cove CGW Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 0.74 L/day USEPA, 1997 CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1993, 2005

BW Body Weight 15 years USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Residents Child Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.33 hr/event USEPA, 2004

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004 For organics if tevent > t*

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1993, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1993, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 15 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.35E-06 Cancer Dermal Intake = 1.21E+01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 6.76E-07 Cancer Dermal Intake (Age 0 - 2) = 6.03E+00

Cancer Ingestion Intake (Age 2 - 6) = 6.76E-07 Cancer Dermal Intake (Age 2 - 6) = 6.03E+00

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.73E-05 Noncancer Dermal Intake = 4.22E+02

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.22.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CR x CF x ET x EF x ED

ET Exposure Time 0.5 hours/event (1) BW x AT

EF Exposure Frequency 12 events/year (1)

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (3), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Resident Child Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.5 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 12 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 0 - 2) 1 years (3), USEPA, 1993, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 2 - 6) 1 years (3), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 1989 2 x t +(1 + 3B + 3B2)/(1+B2)

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (CR x CF x ET x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.13E-10 Cancer Dermal Intake = 1.75E-01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.57E-10 Cancer Dermal Intake (Age 0 - 2) = 8.77E-02

Cancer Ingestion Intake Exposure Frequency = 1.57E-10 Cancer Dermal Intake (Age 2 - 6) = 8.77E-02

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.10E-08 Noncancer Dermal Intake = 6.14E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.23.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg - - CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 1 years (2), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (2), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Resident Child Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 12 days/year (2)

ED1 Exposure Duration (Age 0 - 2) 1 years (2), USEPA, 1993, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (2), USEPA, 1993, 2005

BW Body Weight 15 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

3 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.13E-09 Cancer Dermal Intake = 3.51E-08

Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 2) = 1.57E-09 Cancer Dermal Intake (Age 0 - 2) = 1.75E-08

Cancer Ingestion Intake (Age 2 - 6) = 1.57E-09 Cancer Dermal Intake (Age 2 - 6) = 1.75E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.10E-07 Noncancer Dermal Intake = 1.23E-06

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.24.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Resident Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Resident Adult Coddington Cove CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 4.58E-08 Cancer Dermal Intake = 5.22E-08

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.31E-08 Cancer Dermal Intake (Age 6 - 16) = 1.49E-08

Cancer Ingestion Intake (Age 16 - 30) = 3.27E-08 Cancer Dermal Intake (Age 16 - 30) = 3.73E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.58E-07 Noncancer Dermal Intake = 5.22E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.25.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS TO AIR

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Resident Adult Coddington Cove CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day USEPA, 2002a CA x ET x EF x ED

EF Exposure Frequency 234 days/year USEPA, 1993 AT x 24 hours/day

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1993, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 2555 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA, 2002a See Section 6.2.3.3 for discussion of methodology.

VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a

Q/C Inverse of mean concentration at 73.95045 g/m2-s per USEPA 2012

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2012

Um Mean annual wind speed 3.84 m/sec USEPA 2012

V Fraction of vegetative cover 0.5 unitless USEPA 2012

F(x) Function dependent of Um/Ut 0.0345 unitless USEPA 2012

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 6.41E-02 Noncancer Inhalation Intake = 6.41E-01

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 1.83E-02

Cancer Inhalation Intake (Age 16 - 30) = 4.58E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.26.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - GROUNDWATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-GW Ingestion Rate of Groundwater 1.4 L/day USEPA, 1993 CGW x CF x IR-GW x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Residents Adult Coddington Cove Daevent Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Groundwater Max or 95% UCL mg/L USEPA, 2002a

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.25 hr/event USEPA, 2004

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1993, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1993, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.92E-06 Cancer Dermal Intake = 2.47E+01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 5.48E-07 Cancer Dermal Intake (Age 6 - 16) = 7.05E+00

Cancer Ingestion Intake (Age 16 - 30) = 1.37E-06 Cancer Dermal Intake (Age 16 - 30) = 1.76E+01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.92E-05 Noncancer Dermal Intake = 2.47E+02

Cancer risk from ingestion = Groundwater concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Groundwater concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Groundwater concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.27.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SURFACE WATER

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CR Contact Rate 0.01 L/hour USEPA, 2012

CF Conversion factor 0.001 mg/ug - - CW x CF x CR x EF x ED

ET Exposure Time 0.5 hours/event (1) BW x AT

EF Exposure Frequency 12 events/year (1)

ED1 Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (2), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Residents Adult Coddington Cove DAevent Absorbed dose per event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =

Cw Chemical Concentration in Water Max or 95% UCL mg/L USEPA, 2002

FA Fraction Absorbed Chemical Specific unitless USEPA, 2004 DAevent x EV x EF x ED x SA

CF Conversion factor 0.001 L/cm3 - - BW x AT

Kp Permeability coefficient Chemical Specific cm/hr USEPA, 2004

t Lag time Chemical Specific hr/event USEPA, 2004 For inorganics

t* Time it takes to reach steady state Chemical Specific hr/event USEPA, 2004 DAevent = Kp x CW x CF x tevent

tevent Duration of event 0.5 hr/event (1)

B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 DAevent= 2 x FA x Kp x Cw x CF x sqrt[(6 x t x tevent)/pi]

EV Event Frequency 1 events/day (1)

EF Exposure Frequency 12 days/year (1) For organics if tevent > t*

ED1 Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 1993, 2005 DAevent =FA x Kp x Cw x CF x [tevent/(1+B) +

ED2 Exposure Duration (Age 16 - 30) 5 years (2), USEPA, 1993, 2005 2 x t +(1 + 3B + 3B2)/(1+B2)

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 See Section 6.2.3.5 for discussion of methodology.

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult residents will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. Table 3-93. Value is upper confidence limit for fishing.

Unit Intake Calculations

Ingestion Intake = (CR x CF x EF x ED)/(BW x AT)

Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 4.70E-10 Cancer Dermal Intake = 2.68E-01

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 1.34E-10 Cancer Dermal Intake (Age 6 - 16) = 7.65E-02

Cancer Ingestion Intake (Age 16 - 30) = 3.35E-10 Cancer Dermal Intake (Age 16 - 30) = 1.91E-01

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 4.70E-09 Noncancer Dermal Intake = 2.68E+00

Cancer risk from ingestion = Surface Water concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Surface Water concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor

Hazard Index from ingestion = Surface Water concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Surface Water concentration x Noncancer Dermal Intake x DAevent / Dermal Reference Dose
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TABLE 4.28.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SEDIMENT

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Residents Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.5 unitless (1) BW x AT

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Residents Adult Coddington Cove CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 24 days/year (2)

ED1 Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 1993, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (3), USEPA, 1993, 2005

BW Body Weight 70 kg USEPA, 1993

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Notes:

1 - Professional judgment. Receptor is only at the site part of the day.

2 - Assumes one day every other week during the late spring, summer, and early fall months (50 perecnt of RME).

3 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult residents will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). See Sections 6.2.3.8 and 6.3.6 for discussion of the methodology.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 2.35E-09 Cancer Dermal Intake = 3.75E-08

Mutagenic Chemicals

Cancer Ingestion Intake (Age 6 - 16) = 6.71E-10 Cancer Dermal Intake (Age 6 - 16) = 1.07E-08

Cancer Ingestion Intake (Age 16 - 30) = 1.68E-09 Cancer Dermal Intake (Age 16 - 30) = 2.68E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 2.35E-08 Noncancer Dermal Intake = 3.75E-07

Cancer risk from ingestion = Sediment concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Sediment concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Sediment concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Sediment concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)

of Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 12/5/2012

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA

PCBs

Aroclor-1254 Chronic 2.0E-05 mg/kg/day 1 2.0E-05 mg/kg/day Immune System 300/1 IRIS 12/5/2012

Aroclor-1260 NA NA NA NA NA NA NA NA NA NA

Subchronic 1.0E-04 mg/kg/day 1 1.0E-04 mg/kg/day Central Nervous System 100/1 ATSDR 9/2002

Chronic 5.0E-05 mg/kg/day 1 5.0E-05 mg/kg/day Liver 100/1 IRIS 12/5/2012

Inorganics

Subchronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 30/1 ATSDR 9/2008

Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006

Subchronic 4.0E-04 mg/kg/day 1 4.0E-04 mg/kg/day Blood 1000/1 PPRTV 7/29/2008

Chronic 4.0E-04 mg/kg/day 1 4.0E-04 mg/kg/day Blood 1000/1 IRIS 12/5/2012

Arsenic Chronic 3.0E-04 mg/kg/day 0.15 4.5E-05 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 12/5/2012

Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Reported 100/3 HEAST 9/97

Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Reported 300/3 IRIS 12/5/2012

Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300/1 PPRTV 8/25/2008

Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000/1 PPRTV 8/25/2008

Subchronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Gastrointestinal System 3 ATSDR 10/2004

Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Gastrointestinal System NA HEAST 9/1997

Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Lead NA NA NA NA NA NA NA NA NA NA

Manganese(5)
Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 12/5/2012

Subchronic 5.0E-03 mg/kg/day 0.04 2.0E-04 mg/kg/day Skin 3/1 HEAST 9/1997

Chronic 5.0E-03 mg/kg/day 0.04 2.0E-04 mg/kg/day Skin 3/1 IRIS 12/5/2012

Subchronic 4.0E-05 mg/kg/day 1 4.0E-05 mg/kg/day Skin 1000/1 PPRTV 10/8/2010

Chronic 1.0E-05 mg/kg/day 1 1.0E-05 mg/kg/day Skin 3000/1 PPRTV 10/8/2010

Vanadium Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day Kidney 300 IRIS 12/5/2012

Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 12/5/2012

Copper

Iron

Thallium

Dieldrin

Aluminum

Antimony

Chromium(4)

Cobalt

Silver
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Notes: Definitions:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for HEAST = Health Effects Assessment Summary Tables

Dermal Risk Assessment) Interim. EPA/540/R/99/005. IRIS = Integrated Risk Information System

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. NA = Not Available.

3 - Pyrene is used as a surrogate for benzo(g,h,i)perylene. ATSDR = Agency for Toxic Substances and Disease Registry.

4 - Values are for hexavalent chromium. PPRTV = Provisional Peer Reviewed Toxicity Value.

5 - Adjusted IRIS value in accordance with IRIS.
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1)
Primary Combined RfC : Target Organ(s)

of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

PCBs

Aroclor-1254 NA NA NA NA NA NA NA NA NA

Aroclor-1260 NA NA NA NA NA NA NA NA NA

Dieldrin NA NA NA NA NA NA NA NA NA

Inorganics

Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300/1 PPRTV 10/23/2006

Antimony NA NA NA NA NA NA NA NA NA

Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) Skin, Cardiovascular System NA Cal EPA(1) 9/2009

Chromium(2)
Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 12/5/2012

Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008

Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008

Copper NA NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA NA NA NA NA

Manganese Chronic 5.0E-05 mg/m3
1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 12/5/2012

Silver NA NA NA NA NA NA NA NA NA

Thallium NA NA NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA NA NA

Zinc NA NA NA NA NA NA NA NA NA

Cobalt
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

CODDINGTON COVE RUBBLE FILL AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Notes:

1 - Extrapolated RfD = RfC *20m3/day / 70 kg

2 - Values are for hexavalent chromium.

Definitions:

Cal EPA(1) = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

IRIS = Integrated Risk Information System

NA = Not Applicable

PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal(2) Cancer Guideline

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Benzo(b)fluoranthene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(g,h,i)perylene NA NA NA NA NA
D (Not classifiable as to human

carcinogenicity)
IRIS 12/5/2012

Benzo(k)fluoranthene(3) 7.3E-02 (mg/kg/day)-1 1 7.3E-02 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Chrysene(3) 7.3E-03 (mg/kg/day)-1 1 7.3E-03 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Dibenzo(a,h)anthracene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Indeno(1,2,3-cd)pyrene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Pesticides/PCBs

Aroclor-1254 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Aroclor-1260 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Dieldrin 1.6E+01 (mg/kg/day)-1 1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Inorganics

Aluminum NA NA NA NA NA NA NA NA

Antimony NA NA NA NA NA Not Assessed under the IRIS Program NA NA

Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / human carcinogen IRIS 12/5/2012

Chromium(3,4) 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 Carcinogenic potential cannot be determined

(Oral route)
NJDEP 4/8/2009

Cobalt NA NA NA NA NA NA NA NA

Copper NA NA NA NA NA
D (Not classifiable as to human

carcinogenicity)
NA NA

Iron NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA B2 / Probable human carcinogen IRIS 12/5/2012

Manganese NA NA NA NA NA
D (Not classifiable as to human

carcinogenicity)
IRIS 12/5/2012

Silver NA NA NA NA NA
D (Not classifiable as to human

carcinogenicity)
NA NA

Thallium NA NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA NA

Zinc NA NA NA NA NA
D (Not classifiable as to human

carcinogenicity)
NA NA
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

3 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's Supplemental Guidance

for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

4 - Values are for hexavalent chromium.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

IRIS = Integrated Risk Information System.

NA = Not Available.

NJDEP = New Jersey Department of Environmental Protection.

USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 6.2
CANCER TOXICITY DATA -- INHALATION
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1) Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(b)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(g,h,i)perylene NA NA NA NA
D / Not classifiable as to human

carcinogenicity
IRIS 12/5/2012

Benzo(k)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Chrysene(2) 1.1E-05 (ug/m3)-1 3.9E-02 (mg/kg/day)-1 NA Cal EPA 9/2009

Dibenzo(a,h)anthracene(2) 1.2E-03 (ug/m3)-1 4.2E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Indeno(1,2,3-cd)pyrene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Pesticides/PCBs

Aroclor-1254 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Aroclor-1260 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 9/1996

Dieldrin 4.6E-03 (ug/m3)-1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 12/5/2012

Inorganics

Aluminum NA NA NA NA NA NA NA

Antimony NA NA NA NA NA NA NA

Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 12/5/2012

Chromium(2,3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 Known/likely human carcinogen (Inhalation

route)
IRIS 12/5/2012

Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 8/25/2008

Copper NA NA NA NA
D / Not classifiable as to human

carcinogenicity
NA NA

Iron NA NA NA NA NA NA NA

Lead NA NA NA NA B2 / Probable human carcinogen IRIS 12/5/2012

Manganese NA NA NA NA
D / Not classifiable as to human

carcinogenicity
IRIS 12/5/2012

Silver NA NA NA NA
D / Not classifiable as to human

carcinogenicity
NA NA

Thallium NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA

Inorganics

Zinc NA NA NA NA
D / Not classifiable as to human

carcinogenicity
NA NA
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TABLE 6.2
CANCER TOXICITY DATA -- INHALATION
CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.

2 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - Values are for hexavalent chromium.

Definitions:

HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.

PPRTV = Provisional Peer Reviewed Toxicity Value.

12/14/2012
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-08 1.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.4E-07 1.3E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 2.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 2.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 4.8E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Chrysene 0.500 mg/kg 1.2E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 8.8E-11 8.4E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 2.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-08 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 4.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.5E-09 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 4.8E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.6E-09 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 5.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.04

Antimony 4.50 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.6E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.02

Cobalt 10.9 mg/kg 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.006

Copper 307 mg/kg 7.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.05

Iron 28,100 mg/kg 6.7E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.07

Lead 90.7 mg/kg 2.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-04 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 9.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.03

Silver 49.6 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.02

Thallium 0.070 mg/kg 1.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-07 (mg/kg/day) 4.0E-05 (mg/kg/day) 0.003

Zinc 1,710 mg/kg 4.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.010

Exp. Route Total 2.0E-07 0.2

Dermal Benzo(a)anthracene 0.600 mg/kg 5.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.1E-09 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 7.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.5E-08 5.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.2E-09 7.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Chrysene 0.500 mg/kg 4.7E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.4E-11 3.3E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 8.4E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.1E-09 5.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.0E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.0E-09 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 7.8E-08 0.000004

Exposure Point Total 2.8E-07 0.2

Exposure Medium Total 2.8E-07 0.2

Air Coddington Cove Inhalation Benzo(a)anthracene 4.3E-7 mg/m3 7.3E-10 (mg/m3) 1.1E-04 (ug/m3)-1 8.0E-11 5.1E-08 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 5.7E-7 mg/m3 9.7E-10 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-09 6.8E-08 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 8.6E-7 mg/m3 1.5E-09 (mg/m3) 1.1E-04 (ug/m3)-1 1.6E-10 1.0E-07 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.4E-7 mg/m3 2.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.7E-08 (mg/m3) NA (mg/m3) --

Chrysene 3.6E-7 mg/m3 6.1E-10 (mg/m3) 1.1E-05 (ug/m3)-1 6.7E-12 4.2E-08 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 6.4E-8 mg/m3 1.1E-10 (mg/m3) 1.2E-03 (ug/m3)-1 1.3E-10 7.6E-09 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.4E-7 mg/m3 2.4E-10 (mg/m3) 1.1E-04 (ug/m3)-1 2.7E-11 1.7E-08 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.4E-7 mg/m3 2.4E-10 (mg/m3) 5.7E-04 (ug/m3)-1 1.4E-10 1.7E-08 (mg/m3) NA (mg/m3) --

Aluminum 0.016 mg/m3 2.7E-05 (mg/m3) NA (ug/m3)-1 - - 1.9E-03 (mg/m3) 5.0E-03 (mg/m3) 0.4

Antimony 3.2E-6 mg/m3 5.5E-09 (mg/m3) NA (ug/m3)-1 - - 3.8E-07 (mg/m3) NA (mg/m3) --

Cobalt 7.8E-6 mg/m3 1.3E-08 (mg/m3) 9.0E-03 (ug/m3)-1 1.2E-07 9.2E-07 (mg/m3) 2.0E-05 (mg/m3) 0.05
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.2E-4 mg/m3 3.7E-07 (mg/m3) NA (ug/m3)-1 - - 2.6E-05 (mg/m3) NA (mg/m3) --

Iron 0.020 mg/m3 3.4E-05 (mg/m3) NA (ug/m3)-1 - - 2.4E-03 (mg/m3) NA (mg/m3) --

Lead 6.5E-5 mg/m3 1.1E-07 (mg/m3) NA (ug/m3)-1 - - 7.7E-06 (mg/m3) NA (mg/m3) --

Manganese 2.9E-4 mg/m3 5.0E-07 (mg/m3) NA (ug/m3)-1 - - 3.5E-05 (mg/m3) 5.0E-05 (mg/m3) 0.7

Silver 3.5E-5 mg/m3 6.0E-08 (mg/m3) NA (ug/m3)-1 - - 4.2E-06 (mg/m3) NA (mg/m3) --

Thallium 5.0E-8 mg/m3 8.5E-11 (mg/m3) NA (ug/m3)-1 - - 5.9E-09 (mg/m3) NA (mg/m3) --

Zinc 0.001 mg/m3 2.1E-06 (mg/m3) NA (ug/m3)-1 - - 1.5E-04 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.2E-07 1.1

Exposure Point Total 1.2E-07 1.1

Exposure Medium Total 1.2E-07 1.1

Medium Total 4.0E-07 1.3

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-08 1.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 9.6E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.0E-08 6.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 2.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-08 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 7.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Benzo(k)fluoranthene 0.300 mg/kg 7.2E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.3E-10 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.7E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.2E-10 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 2.4E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-08 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 9.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.0E-09 6.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 2.4E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.8E-09 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 3.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.005

Lead 43.2 mg/kg 1.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.3E-07 0.005

Dermal Benzo(a)anthracene 0.600 mg/kg 5.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.1E-09 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 3.7E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.7E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.5E-09 7.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 2.8E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Benzo(k)fluoranthene 0.300 mg/kg 2.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.0E-10 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 6.5E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.8E-11 4.6E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 9.4E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.8E-09 6.5E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 3.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.7E-09 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.0E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.0E-09 7.1E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 5.1E-08 0.000007

Exposure Point Total 1.8E-07 0.005

Exposure Medium Total 1.8E-07 0.005

Air Coddington Cove Inhalation Benzo(a)anthracene 4.3E-7 mg/m3 7.3E-10 (mg/m3) 1.1E-04 (ug/m3)-1 8.0E-11 5.1E-08 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 2.9E-7 mg/m3 4.8E-10 (mg/m3) 1.1E-03 (ug/m3)-1 5.3E-10 3.4E-08 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 7.9E-7 mg/m3 1.3E-09 (mg/m3) 1.1E-04 (ug/m3)-1 1.5E-10 9.3E-08 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.1E-7 mg/m3 3.6E-10 (mg/m3) NA (ug/m3)-1 - - 2.5E-08 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.1E-7 mg/m3 3.6E-10 (mg/m3) 1.1E-04 (ug/m3)-1 4.0E-11 2.5E-08 (mg/m3) NA (mg/m3) --

Chrysene 5.0E-7 mg/m3 8.5E-10 (mg/m3) 1.1E-05 (ug/m3)-1 9.3E-12 5.9E-08 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 7.1E-8 mg/m3 1.2E-10 (mg/m3) 1.2E-03 (ug/m3)-1 1.5E-10 8.5E-09 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 2.9E-7 mg/m3 4.8E-10 (mg/m3) 1.1E-04 (ug/m3)-1 5.3E-11 3.4E-08 (mg/m3) NA (mg/m3) --

Aroclor-1260 7.1E-8 mg/m3 1.2E-10 (mg/m3) 5.7E-04 (ug/m3)-1 6.9E-11 8.5E-09 (mg/m3) NA (mg/m3) --

Antimony 9.3E-7 mg/m3 1.6E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 3.1E-5 mg/m3 5.2E-08 (mg/m3) NA (ug/m3)-1 - - 3.7E-06 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.1E-09 --

Exposure Point Total 1.1E-09 --

Exposure Medium Total 1.1E-09 --

Medium Total 1.8E-07 0.005
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 5.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.1E-09 3.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 0.900 ug/L 7.5E-10 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-10 5.3E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Cobalt 14.5 ug/L 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0003

Iron 83,000 ug/L 7.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.007

Manganese 7,880 ug/L 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Exp. Route Total 8.4E-09 0.03

Dermal Arsenic 6.40 ug/L 1.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-09 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 0.900 ug/L 4.0E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 8.0E-09 2.8E-08 (mg/kg/day) 5.0E-04 (mg/kg/day) 0.00006

Cobalt 14.5 ug/L 1.3E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.0E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00003

Iron 83,000 ug/L 1.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Manganese 7,880 ug/L 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.1

Exp. Route Total 1.0E-08 0.1

Exposure Point Total 1.9E-08 0.2

Exposure Medium Total 1.9E-08 0.2

Medium Total 1.9E-08 0.2

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-09 1.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 6.7E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.9E-09 4.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 2.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-09 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.1E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 8.3E-11 8.0E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.2E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-09 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.3E-10 7.0E-08 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.0E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.6E-09 7.0E-09 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.00007

Arsenic 3.80 ug/L 1.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 8.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 1.80 ug/L 6.0E-09 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.0E-09 4.2E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00002

Cobalt 1.70 ug/L 5.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Iron 14,100 ug/L 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.005

Manganese 1,100 ug/L 3.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.01

Exp. Route Total 3.4E-08 0.02

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.4E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.5E-09 2.4E-08 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.0002

Arsenic 3.80 ug/L 8.4E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-09 5.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 1.80 ug/L 8.0E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 1.6E-08 5.6E-08 (mg/kg/day) 5.0E-04 (mg/kg/day) 0.0001

Cobalt 1.70 ug/L 1.5E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000004

Iron 14,100 ug/L 3.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0003

Manganese 1,100 ug/L 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.02

Exp. Route Total 2.3E-08 0.02

Exposure Point Total 5.7E-08 0.04

Exposure Medium Total 5.7E-08 0.04

Medium Total 5.7E-08 0.04
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 2.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-09 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-08 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 3.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.8E-09 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000005

Benzo(k)fluoranthene 0.500 mg/kg 1.4E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.0E-10 9.7E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 3.6E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.6E-11 2.5E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 5.5E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.0E-09 3.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.4E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.8E-10 9.7E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0005

Dieldrin 0.020 mg/kg 5.5E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 8.9E-10 3.9E-09 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.00004

Chromium 17.7 mg/kg 4.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.4E-08 3.4E-06 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0002

Lead 72.6 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 3.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.009

Thallium 0.070 mg/kg 1.9E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-08 (mg/kg/day) 4.0E-05 (mg/kg/day) 0.0003

Vanadium 209 mg/kg 5.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.008

Exp. Route Total 5.6E-08 0.02

Dermal Benzo(a)anthracene 0.900 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-08 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 3.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.2E-09 2.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Benzo(k)fluoranthene 0.500 mg/kg 1.1E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.9E-11 7.6E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.8E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.0E-11 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.3E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.2E-09 3.0E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-09 1.1E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.2E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.3E-10 8.1E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0004

Dieldrin 0.020 mg/kg 3.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.3E-10 2.3E-09 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.00002

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 2.5E-08 0.0004

Exposure Point Total 8.1E-08 0.02

Exposure Medium Total 8.1E-08 0.02

Medium Total 8.1E-08 0.02

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 5.6E-07 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 1.6

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 3.4E-07 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 0.2

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.8E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-06 3.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 2.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-07 5.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 7.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 8.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Chrysene 0.500 mg/kg 1.0E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 7.3E-10 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.8E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-07 3.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 4.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.9E-08 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 7.5E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-08 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 8.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 9.6E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.010

Antimony 4.50 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.005

Cobalt 10.9 mg/kg 4.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Copper 307 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.003

Iron 28,100 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 90.7 mg/kg 3.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 1.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.007

Silver 49.6 mg/kg 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.004

Thallium 0.070 mg/kg 2.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.003

Zinc 1,710 mg/kg 6.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.002

Exp. Route Total 1.6E-06 0.07

Dermal Benzo(a)anthracene 0.600 mg/kg 8.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.4E-08 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.5E-07 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 3.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 5.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000002

Chrysene 0.500 mg/kg 7.3E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 5.3E-10 1.6E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.3E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 9.6E-08 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 2.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 6.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 5.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.2E-08 6.9E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 1.2E-06 0.000002

Exposure Point Total 2.8E-06 0.07

Exposure Medium Total 2.8E-06 0.07

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 6.8E-14 (mg/m3) 1.1E-04 (ug/m3)-1 7.5E-15 1.5E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 9.1E-14 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-13 2.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 1.4E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.5E-14 3.0E-13 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 4.3E-15 (mg/m3) NA (ug/m3)-1 - - 5.0E-14 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 5.7E-14 (mg/m3) 1.1E-05 (ug/m3)-1 6.3E-16 1.2E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 1.0E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.2E-14 2.2E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 2.3E-14 (mg/m3) 1.1E-04 (ug/m3)-1 2.5E-15 5.0E-14 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 4.3E-15 (mg/m3) 5.7E-04 (ug/m3)-1 2.4E-15 5.0E-14 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 4.7E-10 (mg/m3) NA (ug/m3)-1 - - 5.5E-09 (mg/m3) 5.0E-03 (mg/m3) 0.000001

Antimony 4.1E-10 mg/m3 9.6E-14 (mg/m3) NA (ug/m3)-1 - - 1.1E-12 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 2.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 2.1E-12 2.7E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000005
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 6.6E-12 (mg/m3) NA (ug/m3)-1 - - 7.6E-11 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 6.0E-10 (mg/m3) NA (ug/m3)-1 - - 7.0E-09 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 1.9E-12 (mg/m3) NA (ug/m3)-1 - - 2.3E-11 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 8.7E-12 (mg/m3) NA (ug/m3)-1 - - 1.0E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000002

Silver 4.5E-9 mg/m3 1.1E-12 (mg/m3) NA (ug/m3)-1 - - 1.2E-11 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 1.5E-15 (mg/m3) NA (ug/m3)-1 - - 1.7E-14 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 3.7E-11 (mg/m3) NA (ug/m3)-1 - - 4.3E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.2E-12 0.000004

Exposure Point Total 2.2E-12 0.000004

Exposure Medium Total 2.2E-12 0.000004

Medium Total 2.8E-06 0.07

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.8E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 8.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.9E-07 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 2.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-07 4.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Benzo(k)fluoranthene 0.300 mg/kg 6.0E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 4.4E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.4E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.0E-09 3.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 2.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-07 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 8.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.9E-08 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 3.8E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.5E-09 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 4.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.7E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.001

Lead 43.2 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.1E-06 0.001

Dermal Benzo(a)anthracene 0.600 mg/kg 8.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.4E-08 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 5.8E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-07 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.6E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-07 3.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 8.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.6E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Benzo(k)fluoranthene 0.300 mg/kg 4.4E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 3.2E-09 9.6E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.0E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 7.5E-10 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 1.5E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-07 3.2E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 5.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.3E-08 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 2.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 5.9E-09 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 7.7E-07 0.000003

Exposure Point Total 1.8E-06 0.001

Exposure Medium Total 1.8E-06 0.001

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 6.8E-14 (mg/m3) 1.1E-04 (ug/m3)-1 7.5E-15 1.5E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 4.6E-14 (mg/m3) 1.1E-03 (ug/m3)-1 5.0E-14 1.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 1.3E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.4E-14 2.7E-13 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 6.4E-15 (mg/m3) NA (ug/m3)-1 - - 7.5E-14 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 3.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 3.8E-15 7.5E-14 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 8.0E-14 (mg/m3) 1.1E-05 (ug/m3)-1 8.8E-16 1.7E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 1.1E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.4E-14 2.5E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 4.6E-14 (mg/m3) 1.1E-04 (ug/m3)-1 5.0E-15 1.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 2.1E-15 (mg/m3) 5.7E-04 (ug/m3)-1 1.2E-15 2.5E-14 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 2.8E-14 (mg/m3) NA (ug/m3)-1 - - 3.2E-13 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 9.2E-13 (mg/m3) NA (ug/m3)-1 - - 1.1E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 9.6E-14 --

Exposure Point Total 9.6E-14 --

Exposure Medium Total 9.6E-14 --

Medium Total 1.8E-06 0.001
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 9.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.7E-09 2.0E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 4.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.9E-08 8.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 1.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-08 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 6.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.0E-10 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 1.3E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 9.5E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 6.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.4E-09 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.1E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.8E-09 1.3E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00003

Arsenic 3.80 ug/L 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-08 1.7E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 1.80 ug/L 3.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-08 7.9E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00003

Cobalt 1.70 ug/L 6.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Iron 14,100 ug/L 5.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Manganese 1,100 ug/L 4.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Exp. Route Total 1.0E-07 0.004

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.3E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.2E-08 3.8E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0008

Arsenic 3.80 ug/L 4.0E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.0E-09 4.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 1.80 ug/L 2.0E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 4.0E-07 4.4E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0006

Cobalt 1.70 ug/L 7.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Iron 14,100 ug/L 1.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.01

Exp. Route Total 4.6E-07 0.02

Exposure Point Total 5.7E-07 0.02

Exposure Medium Total 5.7E-07 0.02

Medium Total 5.7E-07 0.02

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.0E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-06 4.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-07 6.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 3.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Benzo(k)fluoranthene 0.500 mg/kg 1.0E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.3E-09 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.6E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.9E-09 5.7E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.9E-07 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-07 3.1E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.8E-09 2.2E-08 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.001

Dieldrin 0.020 mg/kg 7.5E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.2E-08 8.8E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0002

Chromium 17.7 mg/kg 3.5E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-06 7.8E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Lead 72.6 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 4.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Thallium 0.070 mg/kg 2.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.003

Vanadium 209 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.2E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.02

Exp. Route Total 4.0E-06 0.05
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Dermal Benzo(a)anthracene 0.900 mg/kg 1.3E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.6E-08 2.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.5E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-06 3.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.0E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-07 4.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Benzo(k)fluoranthene 0.500 mg/kg 7.3E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.3E-09 1.6E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 1.9E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.4E-09 4.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 2.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.1E-07 6.4E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.0E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.5E-08 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.5E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.9E-09 1.7E-08 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0009

Dieldrin 0.020 mg/kg 4.2E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.7E-09 4.9E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00010

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.6E-06 0.0010

Exposure Point Total 5.6E-06 0.05

Exposure Medium Total 5.6E-06 0.05

Medium Total 5.6E-06 0.05

Total Surface Soil, Surface Water, and Sediment Risks 9.0E-06 Total Surface Soil, Surface Water, and Sediment HI 0.1

Total Subsurface Soil, Surface Water, and Sediment Risks 8.0E-06 Total Subsurface Soil, Surface Water, and Sediment HI 0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 2.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 2.4E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.7E-07 3.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 3.5E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-08 5.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 3.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.4E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000000

Chrysene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.1E-10 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 2.7E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-08 4.2E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 5.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.3E-09 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 3.2E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 6.4E-09 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 3.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Antimony 4.50 mg/kg 7.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.001

Cobalt 10.9 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Copper 307 mg/kg 4.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000

Iron 28,100 mg/kg 4.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Lead 90.7 mg/kg 1.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Silver 49.6 mg/kg 8.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.000

Thallium 0.070 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.000

Zinc 1,710 mg/kg 2.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-05 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.000

Exp. Route Total 2.4E-07 0.01

Dermal Benzo(a)anthracene 0.600 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 2.5E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-07 3.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 3.7E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.7E-08 5.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 3.3E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000003

Chrysene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.1E-10 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 2.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-08 4.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 6.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.5E-09 9.7E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 3.6E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.2E-09 1.0E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 2.5E-07 0.0000003

Exposure Point Total 4.9E-07 0.01

Exposure Medium Total 4.9E-07 0.01

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 9.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 1.0E-14 1.5E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 1.3E-13 (mg/m3) 1.1E-03 (ug/m3)-1 1.4E-13 2.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 1.9E-13 (mg/m3) 1.1E-04 (ug/m3)-1 2.1E-14 3.0E-13 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 1.7E-14 (mg/m3) NA (ug/m3)-1 - - 5.0E-14 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 7.8E-14 (mg/m3) 1.1E-05 (ug/m3)-1 8.6E-16 1.2E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 1.4E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.7E-14 2.2E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 3.1E-14 (mg/m3) 1.1E-04 (ug/m3)-1 3.4E-15 5.0E-14 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 1.7E-14 (mg/m3) 5.7E-04 (ug/m3)-1 9.7E-15 5.0E-14 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 1.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.5E-09 (mg/m3) 5.0E-03 (mg/m3) 0.00000

Antimony 4.1E-10 mg/m3 3.8E-13 (mg/m3) NA (ug/m3)-1 - - 1.1E-12 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 9.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 8.4E-12 2.7E-12 (mg/m3) 6.0E-06 (mg/m3) 0.000000
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 2.6E-11 (mg/m3) NA (ug/m3)-1 - - 7.6E-11 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 2.4E-09 (mg/m3) NA (ug/m3)-1 - - 7.0E-09 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 7.7E-12 (mg/m3) NA (ug/m3)-1 - - 2.3E-11 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 3.5E-11 (mg/m3) NA (ug/m3)-1 - - 1.0E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00000

Silver 4.5E-9 mg/m3 4.2E-12 (mg/m3) NA (ug/m3)-1 - - 1.2E-11 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 6.0E-15 (mg/m3) NA (ug/m3)-1 - - 1.7E-14 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 1.5E-10 (mg/m3) NA (ug/m3)-1 - - 4.3E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 8.6E-12 0.00000

Exposure Point Total 8.6E-12 0.00000

Exposure Medium Total 8.6E-12 0.00000

Medium Total 4.9E-07 0.01

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 2.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 1.2E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.6E-08 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 3.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-08 5.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 4.8E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000000

Benzo(k)fluoranthene 0.300 mg/kg 8.9E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 6.5E-10 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.5E-10 3.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 3.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-08 4.7E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.6E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.6E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.2E-09 4.7E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 2.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 6.1E-08 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.0002

Lead 43.2 mg/kg 7.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.6E-07 0.0002

Dermal Benzo(a)anthracene 0.600 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 1.2E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.9E-08 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 3.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.5E-08 5.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 5.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000005

Benzo(k)fluoranthene 0.300 mg/kg 9.2E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 6.7E-10 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.6E-10 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 3.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-08 4.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.8E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.6E-09 5.2E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.6E-07 0.0000005

Exposure Point Total 3.2E-07 0.0002

Exposure Medium Total 3.2E-07 0.0002

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 9.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 1.0E-14 1.5E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 6.3E-14 (mg/m3) 1.1E-03 (ug/m3)-1 6.9E-14 1.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 1.7E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.9E-14 2.7E-13 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 2.6E-14 (mg/m3) NA (ug/m3)-1 - - 7.5E-14 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 4.7E-14 (mg/m3) 1.1E-04 (ug/m3)-1 5.2E-15 7.5E-14 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 1.1E-13 (mg/m3) 1.1E-05 (ug/m3)-1 1.2E-15 1.7E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 1.6E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.9E-14 2.5E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 6.3E-14 (mg/m3) 1.1E-04 (ug/m3)-1 6.9E-15 1.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 8.5E-15 (mg/m3) 5.7E-04 (ug/m3)-1 4.9E-15 2.5E-14 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 1.1E-13 (mg/m3) NA (ug/m3)-1 - - 3.2E-13 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 3.7E-12 (mg/m3) NA (ug/m3)-1 - - 1.1E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.4E-13 --

Exposure Point Total 1.4E-13 --

Exposure Medium Total 1.4E-13 --

Medium Total 3.2E-07 0.0002
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 2.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-09 4.3E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 1.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.6E-09 1.9E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 4.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.4E-09 7.3E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 2.0E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.5E-10 3.2E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 3.8E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-09 6.1E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 9.7E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.5E-09 2.8E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Arsenic 3.80 ug/L 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.8E-08 3.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 1.1E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.3E-09 1.7E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00001

Cobalt 1.70 ug/L 5.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Iron 14,100 ug/L 4.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 3.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0004

Exp. Route Total 4.3E-08 0.001

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 5.7E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 9.1E-08 1.7E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0003

Arsenic 3.80 ug/L 7.0E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-08 2.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 1.2E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 2.4E-07 1.9E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0003

Cobalt 1.70 ug/L 1.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00001

Iron 14,100 ug/L 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0001

Manganese 1,100 ug/L 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 5.9E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.01

Exp. Route Total 3.4E-07 0.01

Exposure Point Total 3.9E-07 0.01

Exposure Medium Total 3.9E-07 0.01

Medium Total 3.9E-07 0.01

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 2.7E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-08 4.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 4.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.0E-08 6.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-09 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 3.8E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.8E-10 6.1E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-08 3.3E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 8.1E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.6E-09 2.3E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0001

Dieldrin 0.020 mg/kg 3.2E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.2E-09 9.4E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00002

Chromium 17.7 mg/kg 5.2E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-07 8.3E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000

Lead 72.6 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 1.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Thallium 0.070 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.000

Vanadium 209 mg/kg 3.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.8E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.002

Exp. Route Total 5.9E-07 0.00
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Dermal Benzo(a)anthracene 0.900 mg/kg 2.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-08 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 4.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.1E-08 6.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-09 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 4.0E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.9E-10 6.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 6.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.5E-08 9.7E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-08 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 9.0E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.8E-09 2.6E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0001

Dieldrin 0.020 mg/kg 2.6E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 4.1E-09 7.5E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.4E-07 0.0001

Exposure Point Total 9.4E-07 0.01

Exposure Medium Total 9.4E-07 0.01

Medium Total 9.4E-07 0.01

Total Surface Soil, Surface Water, and Sediment Risks 1.8E-06 Total Surface Soil, Surface Water, and Sediment HI 0.02

Total Subsurface Soil, Surface Water, and Sediment Risks 1.6E-06 Total Subsurface Soil, Surface Water, and Sediment HI 0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 2.1E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-07 5.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 2.8E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-06 7.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 4.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.1E-07 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Chrysene 0.500 mg/kg 1.7E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.3E-09 4.9E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 3.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-07 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 7.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.1E-08 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 7.0E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.4E-07 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 7.7E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.02

Antimony 4.50 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.01

Cobalt 10.9 mg/kg 3.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Copper 307 mg/kg 1.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.008

Iron 28,100 mg/kg 9.8E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.04

Lead 90.7 mg/kg 3.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Silver 49.6 mg/kg 1.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.010

Thallium 0.070 mg/kg 2.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.007

Zinc 1,710 mg/kg 6.0E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.006

Exp. Route Total 2.9E-06 0.2

Dermal Benzo(a)anthracene 0.600 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 2.4E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-06 6.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 3.6E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-07 1.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000006

Chrysene 0.500 mg/kg 1.5E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.1E-09 4.2E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 2.7E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-07 7.6E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 6.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.4E-08 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 6.5E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.3E-07 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 2.5E-06 0.000006

Exposure Point Total 5.4E-06 0.2

Exposure Medium Total 5.4E-06 0.2

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 4.4E-12 (mg/m3) 1.1E-04 (ug/m3)-1 4.9E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 5.9E-12 (mg/m3) 1.1E-03 (ug/m3)-1 6.5E-12 1.7E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 8.9E-12 (mg/m3) 1.1E-04 (ug/m3)-1 9.8E-13 2.5E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 1.5E-12 (mg/m3) NA (ug/m3)-1 - - 4.2E-12 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 3.7E-12 (mg/m3) 1.1E-05 (ug/m3)-1 4.1E-14 1.0E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 6.7E-13 (mg/m3) 1.2E-03 (ug/m3)-1 8.0E-13 1.9E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 1.5E-12 (mg/m3) 1.1E-04 (ug/m3)-1 1.6E-13 4.2E-12 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 1.5E-12 (mg/m3) 5.7E-04 (ug/m3)-1 8.5E-13 4.2E-12 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 1.6E-07 (mg/m3) NA (ug/m3)-1 - - 4.5E-07 (mg/m3) 5.0E-03 (mg/m3) 0.00009

Antimony 4.1E-10 mg/m3 3.3E-11 (mg/m3) NA (ug/m3)-1 - - 9.3E-11 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 8.1E-11 (mg/m3) 9.0E-03 (ug/m3)-1 7.3E-10 2.3E-10 (mg/m3) 6.0E-06 (mg/m3) 0.00004
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 2.3E-09 (mg/m3) NA (ug/m3)-1 - - 6.4E-09 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 2.1E-07 (mg/m3) NA (ug/m3)-1 - - 5.8E-07 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 6.7E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - - 8.5E-09 (mg/m3) 5.0E-05 (mg/m3) 0.0002

Silver 4.5E-9 mg/m3 3.7E-10 (mg/m3) NA (ug/m3)-1 - - 1.0E-09 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 5.2E-13 (mg/m3) NA (ug/m3)-1 - - 1.5E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 1.3E-08 (mg/m3) NA (ug/m3)-1 - - 3.5E-08 (mg/m3) NA (mg/m3) --

Exp. Route Total 7.4E-10 0.0003

Exposure Point Total 7.4E-10 0.0003

Exposure Medium Total 7.4E-10 0.0003

Medium Total 5.4E-06 0.2

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 2.1E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-07 5.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 1.4E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.0E-06 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 3.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.8E-07 1.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000010

Benzo(k)fluoranthene 0.300 mg/kg 1.0E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.7E-09 2.9E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 2.4E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.8E-09 6.8E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 3.5E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.6E-07 9.8E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 1.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-07 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 3.5E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.0E-08 9.8E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 4.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.003

Lead 43.2 mg/kg 1.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.9E-06 0.003

Dermal Benzo(a)anthracene 0.600 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 1.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.8E-07 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 3.3E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-07 9.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 9.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000008

Benzo(k)fluoranthene 0.300 mg/kg 9.0E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 6.6E-09 2.5E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 2.1E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.5E-09 5.9E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 3.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 8.4E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 1.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.8E-08 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 3.2E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 6.5E-08 9.0E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.6E-06 0.000008

Exposure Point Total 3.5E-06 0.003

Exposure Medium Total 3.5E-06 0.003

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 4.4E-12 (mg/m3) 1.1E-04 (ug/m3)-1 4.9E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 3.0E-12 (mg/m3) 1.1E-03 (ug/m3)-1 3.3E-12 8.3E-12 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 8.2E-12 (mg/m3) 1.1E-04 (ug/m3)-1 9.0E-13 2.3E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 2.2E-12 (mg/m3) NA (ug/m3)-1 - - 6.2E-12 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 2.2E-12 (mg/m3) 1.1E-04 (ug/m3)-1 2.4E-13 6.2E-12 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 5.2E-12 (mg/m3) 1.1E-05 (ug/m3)-1 5.7E-14 1.5E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 7.4E-13 (mg/m3) 1.2E-03 (ug/m3)-1 8.9E-13 2.1E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 3.0E-12 (mg/m3) 1.1E-04 (ug/m3)-1 3.3E-13 8.3E-12 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 7.4E-13 (mg/m3) 5.7E-04 (ug/m3)-1 4.2E-13 2.1E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 9.6E-12 (mg/m3) NA (ug/m3)-1 - - 2.7E-11 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 3.2E-10 (mg/m3) NA (ug/m3)-1 - - 9.0E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 6.6E-12 --

Exposure Point Total 6.6E-12 --

Exposure Medium Total 6.6E-12 --

Medium Total 3.5E-06 0.003
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 2.2E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-05 6.3E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Chromium 0.900 ug/L 3.1E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.6E-06 8.8E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Cobalt 14.5 ug/L 5.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.5

Iron 83,000 ug/L 2.9E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 8.1E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 1.2

Manganese 7,880 ug/L 2.8E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-02 (mg/kg/day) 2.4E-02 (mg/kg/day) 3.2

Exp. Route Total 3.5E-05 5.1

Dermal Arsenic 6.40 ug/L 1.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.5E-08 2.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00009

Chromium 0.900 ug/L 2.8E-09 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 5.7E-08 8.0E-09 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0001

Cobalt 14.5 ug/L 9.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00009

Iron 83,000 ug/L 1.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0005

Manganese 7,880 ug/L 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.04

Exp. Route Total 7.2E-08 0.04

Exposure Point Total 3.5E-05 5.1

Exposure Medium Total 3.5E-05 5.1

Medium Total 3.5E-05 5.1

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 3.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.3E-09 9.0E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 1.4E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.0E-08 3.9E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 5.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.0E-09 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 2.4E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.7E-10 6.7E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 4.5E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.3E-09 1.3E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 2.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-09 5.9E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 2.1E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.4E-09 5.9E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Arsenic 3.80 ug/L 2.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.0E-08 7.4E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 1.80 ug/L 1.3E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 6.3E-09 3.5E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00001

Cobalt 1.70 ug/L 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Iron 14,100 ug/L 9.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0004

Manganese 1,100 ug/L 7.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0009

Exp. Route Total 7.1E-08 0.002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.2E-08 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 2.0E-07 3.5E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0007

Arsenic 3.80 ug/L 1.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.3E-08 4.2E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 1.4E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 2.9E-07 4.0E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0005

Cobalt 1.70 ug/L 2.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 7.6E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Iron 14,100 ug/L 5.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 4.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.01

Exp. Route Total 5.1E-07 0.01

Exposure Point Total 5.8E-07 0.02

Exposure Medium Total 5.8E-07 0.02

Medium Total 5.8E-07 0.02
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 3.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.3E-08 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.5E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.6E-07 9.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.6E-08 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Benzo(k)fluoranthene 0.500 mg/kg 1.7E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.3E-09 4.9E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 4.5E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.3E-10 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 7.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.1E-08 2.0E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-08 6.8E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.7E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.5E-09 4.9E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0002

Dieldrin 0.020 mg/kg 7.0E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.1E-08 2.0E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00004

Chromium 17.7 mg/kg 6.2E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.1E-07 1.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Lead 72.6 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 7.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 3.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.005

Thallium 0.070 mg/kg 2.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0007

Vanadium 209 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.004

Exp. Route Total 7.1E-07 0.01

Dermal Benzo(a)anthracene 0.900 mg/kg 9.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.8E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.0E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-07 2.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 1.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-07 4.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 8.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000008

Benzo(k)fluoranthene 0.500 mg/kg 5.2E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 3.8E-09 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 1.3E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 9.8E-10 3.8E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 2.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-07 5.8E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 7.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.3E-08 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 5.6E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.1E-08 1.6E-08 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0008

Dieldrin 0.020 mg/kg 1.6E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 2.5E-08 4.5E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00009

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.2E-06 0.0009

Exposure Point Total 1.9E-06 0.01

Exposure Medium Total 1.9E-06 0.01

Medium Total 1.9E-06 0.01

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 4.3E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 5.3

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 4.1E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 5.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 3.5E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-06 7.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 4.7E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.4E-05 1.0E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 7.0E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.1E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 2.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Chrysene 0.500 mg/kg 2.9E-06 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.1E-08 6.4E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 5.3E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.8E-06 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.2E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.5E-07 2.6E-06 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.2E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.4E-07 2.6E-06 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 2.4E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-01 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.3

Antimony 4.50 mg/kg 4.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 5.8E-05 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.1

Cobalt 10.9 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.5

Copper 307 mg/kg 3.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-03 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.10

Iron 28,100 mg/kg 3.1E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.5

Lead 90.7 mg/kg 9.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-03 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 4.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.2

Silver 49.6 mg/kg 5.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.3E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.1

Thallium 0.070 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-07 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.09

Zinc 1,710 mg/kg 1.9E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-02 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.07

Exp. Route Total 4.7E-05 2.0

Dermal Benzo(a)anthracene 0.600 mg/kg 1.3E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.3E-07 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.7E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-05 3.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 2.6E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-06 5.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 8.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Chrysene 0.500 mg/kg 1.1E-06 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 7.8E-09 2.3E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.9E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.4E-06 4.2E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 4.3E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.1E-07 9.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 8.6E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.7E-07 1.0E-06 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 1.7E-05 0.00003

Exposure Point Total 6.4E-05 2.0

Exposure Medium Total 6.4E-05 2.0

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 2.4E-11 (mg/m3) 1.1E-04 (ug/m3)-1 2.6E-12 5.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 3.2E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.5E-11 7.0E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 4.8E-11 (mg/m3) 1.1E-04 (ug/m3)-1 5.3E-12 1.0E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 1.5E-12 (mg/m3) NA (ug/m3)-1 - - 1.7E-11 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 2.0E-11 (mg/m3) 1.1E-05 (ug/m3)-1 2.2E-13 4.4E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 3.6E-12 (mg/m3) 1.2E-03 (ug/m3)-1 4.3E-12 7.8E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 8.0E-12 (mg/m3) 1.1E-04 (ug/m3)-1 8.8E-13 1.7E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 1.5E-12 (mg/m3) 5.7E-04 (ug/m3)-1 8.5E-13 1.7E-11 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 1.6E-07 (mg/m3) NA (ug/m3)-1 - - 1.9E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0004

Antimony 4.1E-10 mg/m3 3.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.9E-10 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 8.1E-11 (mg/m3) 9.0E-03 (ug/m3)-1 7.3E-10 9.5E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0002
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 2.3E-09 (mg/m3) NA (ug/m3)-1 - - 2.7E-08 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 2.1E-07 (mg/m3) NA (ug/m3)-1 - - 2.4E-06 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 6.8E-10 (mg/m3) NA (ug/m3)-1 - - 7.9E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 3.1E-09 (mg/m3) NA (ug/m3)-1 - - 3.6E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0007

Silver 4.5E-9 mg/m3 3.7E-10 (mg/m3) NA (ug/m3)-1 - - 4.3E-09 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 5.2E-13 (mg/m3) NA (ug/m3)-1 - - 6.1E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 1.3E-08 (mg/m3) NA (ug/m3)-1 - - 1.5E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 7.8E-10 0.001

Exposure Point Total 7.8E-10 0.001

Exposure Medium Total 7.8E-10 0.001

Medium Total 6.4E-05 2.0

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 3.5E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-06 7.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 2.3E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.7E-05 5.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 6.4E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.7E-06 1.4E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 3.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Benzo(k)fluoranthene 0.300 mg/kg 1.8E-06 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.3E-07 3.8E-06 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 4.1E-06 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.0E-08 8.9E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 5.8E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-06 1.3E-06 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 2.3E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.7E-06 5.1E-06 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.1E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.2E-07 1.3E-06 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 1.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.04

Lead 43.2 mg/kg 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-04 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 3.1E-05 0.04

Dermal Benzo(a)anthracene 0.600 mg/kg 1.3E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.3E-07 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 8.5E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.2E-06 1.9E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 2.3E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.7E-06 5.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Benzo(k)fluoranthene 0.300 mg/kg 6.4E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 4.7E-08 1.4E-06 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.5E-06 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.1E-08 3.3E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 2.1E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-06 4.7E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 8.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.2E-07 1.9E-06 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 4.3E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 8.6E-08 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.1E-05 0.00005

Exposure Point Total 4.2E-05 0.04

Exposure Medium Total 4.2E-05 0.04

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 2.4E-11 (mg/m3) 1.1E-04 (ug/m3)-1 2.6E-12 5.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 1.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.8E-11 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 4.4E-11 (mg/m3) 1.1E-04 (ug/m3)-1 4.8E-12 9.6E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 2.2E-12 (mg/m3) NA (ug/m3)-1 - - 2.6E-11 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 1.2E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.3E-12 2.6E-11 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 2.8E-11 (mg/m3) 1.1E-05 (ug/m3)-1 3.1E-13 6.1E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 4.0E-12 (mg/m3) 1.2E-03 (ug/m3)-1 4.8E-12 8.7E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 1.6E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.8E-12 3.5E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 7.5E-13 (mg/m3) 5.7E-04 (ug/m3)-1 4.3E-13 8.7E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 9.7E-12 (mg/m3) NA (ug/m3)-1 - - 1.1E-10 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 3.2E-10 (mg/m3) NA (ug/m3)-1 - - 3.8E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 3.4E-11 --

Exposure Point Total 3.4E-11 --

Exposure Medium Total 3.4E-11 --

Medium Total 4.2E-05 0.04
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 3.5E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.3E-05 4.1E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 1.4

Chromium 0.900 ug/L 2.6E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.3E-05 5.8E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.02

Cobalt 14.5 ug/L 7.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 3.1

Iron 83,000 ug/L 4.5E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) 7.6

Manganese 7,880 ug/L 4.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-01 (mg/kg/day) 2.4E-02 (mg/kg/day) 21

Exp. Route Total 6.6E-05 33

Dermal Arsenic 6.40 ug/L 2.3E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.5E-07 2.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.009

Chromium 0.900 ug/L 3.5E-07 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 6.9E-06 7.6E-07 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.01

Cobalt 14.5 ug/L 2.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.008

Iron 83,000 ug/L 3.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.05

Manganese 7,880 ug/L 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-03 (mg/kg/day) 9.6E-04 (mg/kg/day) 3.5

Exp. Route Total 7.3E-06 3.5

Exposure Point Total 7.3E-05 37

Exposure Medium Total 7.3E-05 37

Medium Total 7.3E-05 37

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 9.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.7E-09 2.0E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 4.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.9E-08 8.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 1.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-08 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 6.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.0E-10 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 1.3E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 9.5E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 6.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.4E-09 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.1E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.8E-09 1.3E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00003

Arsenic 3.80 ug/L 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-08 1.7E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 1.80 ug/L 3.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-08 7.9E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00003

Cobalt 1.70 ug/L 6.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Iron 14,100 ug/L 5.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Manganese 1,100 ug/L 4.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Exp. Route Total 1.0E-07 0.004

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.3E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.2E-08 3.8E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0008

Arsenic 3.80 ug/L 4.0E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.0E-09 4.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 1.80 ug/L 2.0E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 4.0E-07 4.4E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0006

Cobalt 1.70 ug/L 7.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Iron 14,100 ug/L 1.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.01

Exp. Route Total 4.6E-07 0.02

Exposure Point Total 5.7E-07 0.02

Exposure Medium Total 5.7E-07 0.02

Medium Total 5.7E-07 0.02
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.0E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-06 4.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-07 6.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 3.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Benzo(k)fluoranthene 0.500 mg/kg 1.0E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.3E-09 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.6E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.9E-09 5.7E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.9E-07 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-07 3.1E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.8E-09 2.2E-08 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.001

Dieldrin 0.020 mg/kg 7.5E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.2E-08 8.8E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0002

Chromium 17.7 mg/kg 3.5E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-06 7.8E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Lead 72.6 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 4.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Thallium 0.070 mg/kg 2.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.003

Vanadium 209 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.2E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.02

Exp. Route Total 4.0E-06 0.05

Dermal Benzo(a)anthracene 0.900 mg/kg 1.3E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.6E-08 2.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.5E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-06 3.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.0E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-07 4.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Benzo(k)fluoranthene 0.500 mg/kg 7.3E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.3E-09 1.6E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 1.9E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.4E-09 4.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 2.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.1E-07 6.4E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.0E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.5E-08 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.5E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.9E-09 1.7E-08 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0009

Dieldrin 0.020 mg/kg 4.2E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.7E-09 4.9E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00010

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.6E-06 0.0010

Exposure Point Total 5.6E-06 0.05

Exposure Medium Total 5.6E-06 0.05

Medium Total 5.6E-06 0.05

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 1.4E-04 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 39

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1.2E-04 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 37

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 5.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.8E-07 8.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 6.9E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.0E-06 1.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.0E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.5E-07 1.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 9.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Chrysene 0.500 mg/kg 4.3E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.1E-09 6.8E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 7.7E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.7E-07 1.2E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.7E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 9.4E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.9E-07 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 1.0E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.03

Antimony 4.50 mg/kg 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.02

Cobalt 10.9 mg/kg 5.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.05

Copper 307 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.01

Iron 28,100 mg/kg 1.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.05

Lead 90.7 mg/kg 4.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Silver 49.6 mg/kg 2.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.01

Thallium 0.070 mg/kg 3.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.6E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.010

Zinc 1,710 mg/kg 8.0E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.008

Exp. Route Total 7.0E-06 0.2

Dermal Benzo(a)anthracene 0.600 mg/kg 2.7E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-07 4.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 3.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.6E-06 5.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 5.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.9E-07 8.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 4.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000005

Chrysene 0.500 mg/kg 2.2E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.6E-09 3.6E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 4.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.9E-07 6.4E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 8.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.5E-08 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 5.2E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.0E-07 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 3.7E-06 0.000005

Exposure Point Total 1.1E-05 0.2

Exposure Medium Total 1.1E-05 0.2

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 3.3E-11 (mg/m3) 1.1E-04 (ug/m3)-1 3.6E-12 5.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 4.4E-11 (mg/m3) 1.1E-03 (ug/m3)-1 4.8E-11 7.0E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 6.6E-11 (mg/m3) 1.1E-04 (ug/m3)-1 7.2E-12 1.0E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 6.0E-12 (mg/m3) NA (ug/m3)-1 - - 1.7E-11 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 2.7E-11 (mg/m3) 1.1E-05 (ug/m3)-1 3.0E-13 4.4E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 4.9E-12 (mg/m3) 1.2E-03 (ug/m3)-1 5.9E-12 7.8E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 1.1E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.2E-12 1.7E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 6.0E-12 (mg/m3) 5.7E-04 (ug/m3)-1 3.4E-12 1.7E-11 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 6.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.9E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0004

Antimony 4.1E-10 mg/m3 1.3E-10 (mg/m3) NA (ug/m3)-1 - - 3.9E-10 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 3.3E-10 (mg/m3) 9.0E-03 (ug/m3)-1 2.9E-09 9.5E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0002
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 9.2E-09 (mg/m3) NA (ug/m3)-1 - - 2.7E-08 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 8.4E-07 (mg/m3) NA (ug/m3)-1 - - 2.4E-06 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 2.7E-09 (mg/m3) NA (ug/m3)-1 - - 7.9E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 1.2E-08 (mg/m3) NA (ug/m3)-1 - - 3.6E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0007

Silver 4.5E-9 mg/m3 1.5E-09 (mg/m3) NA (ug/m3)-1 - - 4.3E-09 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 2.1E-12 (mg/m3) NA (ug/m3)-1 - - 6.1E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 5.1E-08 (mg/m3) NA (ug/m3)-1 - - 1.5E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 3.0E-09 0.001

Exposure Point Total 3.0E-09 0.001

Exposure Medium Total 3.0E-09 0.001

Medium Total 1.1E-05 0.2

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 5.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.8E-07 8.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 3.4E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.5E-06 5.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 9.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.9E-07 1.5E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Benzo(k)fluoranthene 0.300 mg/kg 2.6E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.9E-08 4.1E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 6.0E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.4E-09 9.6E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 8.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.3E-07 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 3.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.5E-07 5.5E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 4.7E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.4E-08 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 6.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.004

Lead 43.2 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.9E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 4.6E-06 0.004

Dermal Benzo(a)anthracene 0.600 mg/kg 2.7E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-07 4.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 1.8E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-06 2.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 4.9E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.6E-07 7.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 7.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Benzo(k)fluoranthene 0.300 mg/kg 1.3E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 9.8E-09 2.1E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 3.1E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.3E-09 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 4.5E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.3E-07 7.1E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 1.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-07 2.8E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 2.6E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 5.2E-08 7.7E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 2.4E-06 0.000007

Exposure Point Total 7.0E-06 0.004

Exposure Medium Total 7.0E-06 0.004

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 3.3E-11 (mg/m3) 1.1E-04 (ug/m3)-1 3.6E-12 5.2E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 2.2E-11 (mg/m3) 1.1E-03 (ug/m3)-1 2.4E-11 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 6.0E-11 (mg/m3) 1.1E-04 (ug/m3)-1 6.6E-12 9.6E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 9.0E-12 (mg/m3) NA (ug/m3)-1 - - 2.6E-11 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 1.6E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.8E-12 2.6E-11 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 3.8E-11 (mg/m3) 1.1E-05 (ug/m3)-1 4.2E-13 6.1E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 5.5E-12 (mg/m3) 1.2E-03 (ug/m3)-1 6.6E-12 8.7E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 2.2E-11 (mg/m3) 1.1E-04 (ug/m3)-1 2.4E-12 3.5E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 3.0E-12 (mg/m3) 5.7E-04 (ug/m3)-1 1.7E-12 8.7E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 3.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.1E-10 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 1.3E-09 (mg/m3) NA (ug/m3)-1 - - 3.8E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 4.7E-11 --

Exposure Point Total 4.7E-11 --

Exposure Medium Total 4.7E-11 --

Medium Total 7.0E-06 0.004
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 6.0E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 9.0E-05 1.8E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.6

Chromium 0.900 ug/L 1.5E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.7E-06 2.5E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.008

Cobalt 14.5 ug/L 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 1.3

Iron 83,000 ug/L 7.8E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) 3.2

Manganese 7,880 ug/L 7.4E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-01 (mg/kg/day) 2.4E-02 (mg/kg/day) 9.0

Exp. Route Total 9.8E-05 14

Dermal Arsenic 6.40 ug/L 3.1E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.7E-07 9.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 0.900 ug/L 1.6E-07 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 3.2E-06 2.6E-07 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.003

Cobalt 14.5 ug/L 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 83,000 ug/L 4.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Manganese 7,880 ug/L 3.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 9.6E-04 (mg/kg/day) 1.2

Exp. Route Total 3.7E-06 1.2

Exposure Point Total 1.0E-04 15

Exposure Medium Total 1.0E-04 15

Medium Total 1.0E-04 15

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 2.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-09 4.3E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 1.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.6E-09 1.9E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 4.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.4E-09 7.3E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 2.0E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.5E-10 3.2E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 3.8E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-09 6.1E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 9.7E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.5E-09 2.8E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000006

Arsenic 3.80 ug/L 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.8E-08 3.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 1.1E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.3E-09 1.7E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000006

Cobalt 1.70 ug/L 5.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00005

Iron 14,100 ug/L 4.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 3.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0004

Exp. Route Total 4.3E-08 0.0008

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 5.7E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 9.1E-08 1.7E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0003

Arsenic 3.80 ug/L 7.0E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-08 2.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00007

Chromium 1.80 ug/L 1.2E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 2.4E-07 1.9E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0003

Cobalt 1.70 ug/L 1.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00001

Iron 14,100 ug/L 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0001

Manganese 1,100 ug/L 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 5.9E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.006

Exp. Route Total 3.4E-07 0.007

Exposure Point Total 3.9E-07 0.008

Exposure Medium Total 3.9E-07 0.008

Medium Total 3.9E-07 0.008
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 2.7E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-08 4.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 4.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.0E-08 6.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-09 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 3.8E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.8E-10 6.1E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-08 3.3E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 8.1E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.6E-09 2.3E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0001

Dieldrin 0.020 mg/kg 3.2E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.2E-09 9.4E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00002

Chromium 17.7 mg/kg 5.2E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-07 8.3E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0003

Lead 72.6 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 1.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Thallium 0.070 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0003

Vanadium 209 mg/kg 3.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.8E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.002

Exp. Route Total 5.9E-07 0.005

Dermal Benzo(a)anthracene 0.900 mg/kg 2.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-08 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 4.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.1E-08 6.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-09 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 4.0E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.9E-10 6.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 6.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.5E-08 9.7E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-08 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 9.0E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.8E-09 2.6E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0001

Dieldrin 0.020 mg/kg 2.6E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 4.1E-09 7.5E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.4E-07 0.0001

Exposure Point Total 9.4E-07 0.005

Exposure Medium Total 9.4E-07 0.005

Medium Total 9.4E-07 0.005

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 1.1E-04 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 16

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1.1E-04 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 15

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 5.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.2E-09 4.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 7.7E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.6E-08 5.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.4E-09 8.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Chrysene 0.500 mg/kg 4.8E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.5E-11 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 8.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.3E-09 6.0E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 1.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.8E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 2.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.01

Antimony 4.50 mg/kg 4.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.008

Cobalt 10.9 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.002

Copper 307 mg/kg 2.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.02

Iron 28,100 mg/kg 2.7E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.03

Lead 90.7 mg/kg 8.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.1E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 3.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.01

Silver 49.6 mg/kg 4.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.007

Thallium 0.070 mg/kg 6.7E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-08 (mg/kg/day) 4.0E-05 (mg/kg/day) 0.001

Zinc 1,710 mg/kg 1.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.004

Exp. Route Total 8.0E-08 0.10

Dermal Benzo(a)anthracene 0.600 mg/kg 7.5E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.5E-10 5.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.3E-09 7.0E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-09 1.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 2.5E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000006

Chrysene 0.500 mg/kg 6.2E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.6E-12 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.1E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.2E-10 7.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 2.5E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-10 1.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.7E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 5.4E-10 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 1.0E-08 0.0000006

Exposure Point Total 9.1E-08 0.10

Exposure Medium Total 9.1E-08 0.10

Air Coddington Cove Inhalation Benzo(a)anthracene 4.3E-7 mg/m3 1.5E-10 (mg/m3) 1.1E-04 (ug/m3)-1 1.6E-11 1.0E-08 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 5.7E-7 mg/m3 1.9E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-10 1.4E-08 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 8.6E-7 mg/m3 2.9E-10 (mg/m3) 1.1E-04 (ug/m3)-1 3.2E-11 2.0E-08 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.4E-7 mg/m3 4.8E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-09 (mg/m3) NA (mg/m3) --

Chrysene 3.6E-7 mg/m3 1.2E-10 (mg/m3) 1.1E-05 (ug/m3)-1 1.3E-12 8.5E-09 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 6.4E-8 mg/m3 2.2E-11 (mg/m3) 1.2E-03 (ug/m3)-1 2.6E-11 1.5E-09 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.4E-7 mg/m3 4.8E-11 (mg/m3) 1.1E-04 (ug/m3)-1 5.3E-12 3.4E-09 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.4E-7 mg/m3 4.8E-11 (mg/m3) 5.7E-04 (ug/m3)-1 2.8E-11 3.4E-09 (mg/m3) NA (mg/m3) --

Aluminum 0.016 mg/m3 5.3E-06 (mg/m3) NA (ug/m3)-1 - - 3.7E-04 (mg/m3) 5.0E-03 (mg/m3) 0.07

Antimony 3.2E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 7.6E-08 (mg/m3) NA (mg/m3) --

Cobalt 7.8E-6 mg/m3 2.6E-09 (mg/m3) 9.0E-03 (ug/m3)-1 2.4E-08 1.8E-07 (mg/m3) 2.0E-05 (mg/m3) 0.009
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.2E-4 mg/m3 7.4E-08 (mg/m3) NA (ug/m3)-1 - - 5.2E-06 (mg/m3) NA (mg/m3) --

Iron 0.020 mg/m3 6.8E-06 (mg/m3) NA (ug/m3)-1 - - 4.8E-04 (mg/m3) NA (mg/m3) --

Lead 6.5E-5 mg/m3 2.2E-08 (mg/m3) NA (ug/m3)-1 - - 1.5E-06 (mg/m3) NA (mg/m3) --

Manganese 2.9E-4 mg/m3 9.9E-08 (mg/m3) NA (ug/m3)-1 - - 6.9E-06 (mg/m3) 5.0E-05 (mg/m3) 0.1

Silver 3.5E-5 mg/m3 1.2E-08 (mg/m3) NA (ug/m3)-1 - - 8.4E-07 (mg/m3) NA (mg/m3) --

Thallium 5.0E-8 mg/m3 1.7E-11 (mg/m3) NA (ug/m3)-1 - - 1.2E-09 (mg/m3) NA (mg/m3) --

Zinc 0.001 mg/m3 4.1E-07 (mg/m3) NA (ug/m3)-1 - - 2.9E-05 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.4E-08 0.2

Exposure Point Total 2.4E-08 0.2

Exposure Medium Total 2.4E-08 0.2

Medium Total 1.1E-07 0.3

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 5.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.2E-09 4.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 3.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-08 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.7E-09 7.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Benzo(k)fluoranthene 0.300 mg/kg 2.9E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.1E-10 2.0E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 6.7E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.9E-11 4.7E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 9.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.0E-09 6.7E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 3.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.8E-09 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 9.6E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.9E-09 6.7E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.7E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.002

Lead 43.2 mg/kg 4.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 5.2E-08 0.002

Dermal Benzo(a)anthracene 0.600 mg/kg 7.5E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.5E-10 5.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 5.0E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.6E-09 3.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-09 9.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 3.7E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000009

Benzo(k)fluoranthene 0.300 mg/kg 3.7E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.7E-11 2.6E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 8.7E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 6.4E-12 6.1E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 1.2E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 9.1E-10 8.7E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 5.0E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.6E-10 3.5E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.3E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.7E-10 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 6.8E-09 0.0000009

Exposure Point Total 5.9E-08 0.002

Exposure Medium Total 5.9E-08 0.002

Air Coddington Cove Inhalation Benzo(a)anthracene 4.3E-7 mg/m3 1.5E-10 (mg/m3) 1.1E-04 (ug/m3)-1 1.6E-11 1.0E-08 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 2.9E-7 mg/m3 9.7E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-10 6.8E-09 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 7.9E-7 mg/m3 2.7E-10 (mg/m3) 1.1E-04 (ug/m3)-1 2.9E-11 1.9E-08 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.1E-7 mg/m3 7.3E-11 (mg/m3) NA (ug/m3)-1 - - 5.1E-09 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.1E-7 mg/m3 7.3E-11 (mg/m3) 1.1E-04 (ug/m3)-1 8.0E-12 5.1E-09 (mg/m3) NA (mg/m3) --

Chrysene 5.0E-7 mg/m3 1.7E-10 (mg/m3) 1.1E-05 (ug/m3)-1 1.9E-12 1.2E-08 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 7.1E-8 mg/m3 2.4E-11 (mg/m3) 1.2E-03 (ug/m3)-1 2.9E-11 1.7E-09 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 2.9E-7 mg/m3 9.7E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.1E-11 6.8E-09 (mg/m3) NA (mg/m3) --

Aroclor-1260 7.1E-8 mg/m3 2.4E-11 (mg/m3) 5.7E-04 (ug/m3)-1 1.4E-11 1.7E-09 (mg/m3) NA (mg/m3) --

Antimony 9.3E-7 mg/m3 3.1E-10 (mg/m3) NA (ug/m3)-1 - - 2.2E-08 (mg/m3) NA (mg/m3) --

Lead 3.1E-5 mg/m3 1.0E-08 (mg/m3) NA (ug/m3)-1 - - 7.3E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.2E-10 --

Exposure Point Total 2.2E-10 --

Exposure Medium Total 2.2E-10 --

Medium Total 5.9E-08 0.002
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 1.3E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-09 9.4E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 0.900 ug/L 1.9E-10 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.4E-11 1.3E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000007

Cobalt 14.5 ug/L 3.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00007

Iron 83,000 ug/L 1.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Manganese 7,880 ug/L 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.005

Exp. Route Total 2.1E-09 0.007

Dermal Arsenic 6.40 ug/L 3.5E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.3E-10 2.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00008

Chromium 0.900 ug/L 1.0E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 2.0E-09 7.0E-09 (mg/kg/day) 5.0E-04 (mg/kg/day) 0.00001

Cobalt 14.5 ug/L 3.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000007

Iron 83,000 ug/L 4.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0005

Manganese 7,880 ug/L 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.03

Exp. Route Total 2.5E-09 0.03

Exposure Point Total 4.6E-09 0.04

Exposure Medium Total 4.6E-09 0.04

Medium Total 4.6E-09 0.04

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.9E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-10 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 8.4E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.1E-10 5.9E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 3.3E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-10 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.4E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.0E-11 1.0E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.7E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-10 1.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.3E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.2E-11 8.8E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 2.0E-10 8.8E-10 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.000009

Arsenic 3.80 ug/L 1.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.4E-09 1.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Chromium 1.80 ug/L 7.5E-10 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-10 5.3E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Cobalt 1.70 ug/L 7.1E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00002

Iron 14,100 ug/L 5.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.1E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Manganese 1,100 ug/L 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Exp. Route Total 4.3E-09 0.002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.2E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.9E-09 8.5E-09 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.00008

Arsenic 3.80 ug/L 2.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.2E-10 1.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00005

Chromium 1.80 ug/L 2.0E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 4.0E-09 1.4E-08 (mg/kg/day) 5.0E-04 (mg/kg/day) 0.00003

Cobalt 1.70 ug/L 3.8E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-09 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0000009

Iron 14,100 ug/L 7.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00008

Manganese 1,100 ug/L 6.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.004

Exp. Route Total 6.2E-09 0.005

Exposure Point Total 1.1E-08 0.007

Exposure Medium Total 1.1E-08 0.007

Medium Total 1.1E-08 0.007
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.1E-10 8.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.4E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.0E-08 9.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Benzo(k)fluoranthene 0.500 mg/kg 6.9E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 5.1E-11 4.8E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 1.8E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.3E-11 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 2.8E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 9.7E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.1E-10 6.8E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 6.9E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.4E-10 4.8E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0002

Dieldrin 0.020 mg/kg 2.8E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 4.4E-10 1.9E-09 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.00002

Chromium 17.7 mg/kg 2.4E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.2E-08 1.7E-06 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00009

Lead 72.6 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.0E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.005

Thallium 0.070 mg/kg 9.7E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-09 (mg/kg/day) 4.0E-05 (mg/kg/day) 0.0002

Vanadium 209 mg/kg 2.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.004

Exp. Route Total 2.8E-08 0.009

Dermal Benzo(a)anthracene 0.900 mg/kg 3.2E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-10 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.6E-09 2.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 5.0E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.7E-10 3.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.9E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000007

Benzo(k)fluoranthene 0.500 mg/kg 1.8E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.3E-11 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 4.7E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.4E-12 3.3E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 7.2E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.3E-10 5.0E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.5E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-10 1.8E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.9E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.9E-11 1.4E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00007

Dieldrin 0.020 mg/kg 5.5E-12 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 8.9E-11 3.9E-10 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.000004

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 4.1E-09 0.00007

Exposure Point Total 3.2E-08 0.009

Exposure Medium Total 3.2E-08 0.009

Medium Total 3.2E-08 0.009

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 1.6E-07 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 0.4

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1.1E-07 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-09 6.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-07 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 2.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-08 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 6.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000007

Chrysene 0.500 mg/kg 1.0E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 7.4E-11 5.5E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-08 9.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 4.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.0E-09 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 6.3E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.3E-09 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 6.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Antimony 4.50 mg/kg 1.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.001

Cobalt 10.9 mg/kg 3.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Copper 307 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0008

Iron 28,100 mg/kg 8.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Lead 90.7 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 9.9E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.5E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Silver 49.6 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.4E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.001

Thallium 0.070 mg/kg 2.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0008

Zinc 1,710 mg/kg 5.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0006

Exp. Route Total 1.6E-07 0.02

Dermal Benzo(a)anthracene 0.600 mg/kg 3.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 4.7E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.5E-08 2.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 7.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.2E-09 3.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.8E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000002

Chrysene 0.500 mg/kg 3.0E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.2E-11 1.6E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 5.3E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.9E-09 2.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.7E-10 6.4E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.0E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.9E-10 6.9E-09 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 4.8E-08 0.0000002

Exposure Point Total 2.1E-07 0.02

Exposure Medium Total 2.1E-07 0.02

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 1.1E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.2E-14 6.0E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 1.5E-13 (mg/m3) 1.1E-03 (ug/m3)-1 1.6E-13 8.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 2.2E-13 (mg/m3) 1.1E-04 (ug/m3)-1 2.4E-14 1.2E-12 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 5.7E-15 (mg/m3) NA (ug/m3)-1 - - 2.0E-13 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 9.3E-14 (mg/m3) 1.1E-05 (ug/m3)-1 1.0E-15 5.0E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 1.7E-14 (mg/m3) 1.2E-03 (ug/m3)-1 2.0E-14 9.0E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 3.7E-14 (mg/m3) 1.1E-04 (ug/m3)-1 4.1E-15 2.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 5.7E-15 (mg/m3) 5.7E-04 (ug/m3)-1 3.2E-15 2.0E-13 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 6.2E-10 (mg/m3) NA (ug/m3)-1 - - 2.2E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000004

Antimony 4.1E-10 mg/m3 1.3E-13 (mg/m3) NA (ug/m3)-1 - - 4.5E-12 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 3.1E-13 (mg/m3) 9.0E-03 (ug/m3)-1 2.8E-12 1.1E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000002
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 8.7E-12 (mg/m3) NA (ug/m3)-1 - - 3.1E-10 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 8.0E-10 (mg/m3) NA (ug/m3)-1 - - 2.8E-08 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 2.6E-12 (mg/m3) NA (ug/m3)-1 - - 9.0E-11 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 1.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.1E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000008

Silver 4.5E-9 mg/m3 1.4E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 2.0E-15 (mg/m3) NA (ug/m3)-1 - - 7.0E-14 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.7E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 3.0E-12 0.00001

Exposure Point Total 3.0E-12 0.00001

Exposure Medium Total 3.0E-12 0.00001

Medium Total 2.1E-07 0.02

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-09 6.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 8.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.9E-08 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 2.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-08 1.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 9.4E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.300 mg/kg 6.1E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 4.5E-10 3.3E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.4E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.0E-10 7.7E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 2.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-08 1.1E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 8.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.9E-09 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 3.1E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 6.3E-10 1.1E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 4.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.0004

Lead 43.2 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-06 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 1.1E-07 0.0004

Dermal Benzo(a)anthracene 0.600 mg/kg 3.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.6E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 2.4E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.7E-08 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 6.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.8E-09 3.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 2.7E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 9.6E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000003

Benzo(k)fluoranthene 0.300 mg/kg 1.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.3E-10 9.6E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 4.1E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.0E-11 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 5.9E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-09 3.2E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 2.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.7E-09 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 9.8E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.0E-10 3.4E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 3.1E-08 0.0000003

Exposure Point Total 1.4E-07 0.0004

Exposure Medium Total 1.4E-07 0.0004

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 1.1E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.2E-14 6.0E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 7.4E-14 (mg/m3) 1.1E-03 (ug/m3)-1 8.1E-14 4.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 2.0E-13 (mg/m3) 1.1E-04 (ug/m3)-1 2.2E-14 1.1E-12 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 8.5E-15 (mg/m3) NA (ug/m3)-1 - - 3.0E-13 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 5.6E-14 (mg/m3) 1.1E-04 (ug/m3)-1 6.1E-15 3.0E-13 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 1.3E-13 (mg/m3) 1.1E-05 (ug/m3)-1 1.4E-15 7.0E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 1.9E-14 (mg/m3) 1.2E-03 (ug/m3)-1 2.2E-14 1.0E-13 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 7.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 8.1E-15 4.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 2.8E-15 (mg/m3) 5.7E-04 (ug/m3)-1 1.6E-15 1.0E-13 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 3.7E-14 (mg/m3) NA (ug/m3)-1 - - 1.3E-12 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 1.2E-12 (mg/m3) NA (ug/m3)-1 - - 4.3E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.6E-13 --

Exposure Point Total 1.6E-13 --

Exposure Medium Total 1.6E-13 --

Medium Total 1.4E-07 0.0004

12/6/2012

134



PAGE 3 OF 4

TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.0E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 8.1E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.9E-09 4.4E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 3.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.3E-09 1.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.4E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.0E-10 7.5E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-09 1.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-10 6.6E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.9E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.0E-10 6.6E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Arsenic 3.80 ug/L 2.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.6E-09 8.3E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 1.80 ug/L 7.3E-09 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.7E-09 3.9E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00001

Cobalt 1.70 ug/L 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Iron 14,100 ug/L 8.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0004

Manganese 1,100 ug/L 6.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Exp. Route Total 2.0E-08 0.002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.8E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.2E-09 1.3E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0003

Arsenic 3.80 ug/L 3.3E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.0E-10 1.2E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 1.80 ug/L 2.1E-09 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 4.1E-08 1.1E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0001

Cobalt 1.70 ug/L 6.0E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.000007

Iron 14,100 ug/L 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00006

Manganese 1,100 ug/L 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.004

Exp. Route Total 4.8E-08 0.004

Exposure Point Total 6.8E-08 0.006

Exposure Medium Total 6.8E-08 0.006

Medium Total 6.8E-08 0.006

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 9.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-07 1.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 8.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Benzo(k)fluoranthene 0.500 mg/kg 1.0E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.4E-10 5.5E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.6E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.9E-10 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.0E-08 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-08 7.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.6E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.1E-10 5.5E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0003

Dieldrin 0.020 mg/kg 6.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.0E-09 2.2E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00004

Chromium 17.7 mg/kg 3.6E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Lead 72.6 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 3.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.005

Thallium 0.070 mg/kg 2.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0008

Vanadium 209 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.005

Exp. Route Total 4.1E-07 0.01
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Dermal Benzo(a)anthracene 0.900 mg/kg 5.3E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.9E-09 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 3.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 8.3E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.1E-09 4.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 7.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000009

Benzo(k)fluoranthene 0.500 mg/kg 3.0E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.2E-10 1.6E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 7.7E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 5.6E-11 4.1E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 1.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.7E-09 6.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 4.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.0E-09 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 4.9E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.8E-11 1.7E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00009

Dieldrin 0.020 mg/kg 1.4E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 2.2E-10 4.9E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000010

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 6.5E-08 0.00010

Exposure Point Total 4.7E-07 0.01

Exposure Medium Total 4.7E-07 0.01

Medium Total 4.7E-07 0.01

Total Surface Soil, Surface Water, and Sediment Risks 7.5E-07 Total Surface Soil, Surface Water, and Sediment HI 0.03

Total Subsurface Soil, Surface Water, and Sediment Risks 6.8E-07 Total Subsurface Soil, Surface Water, and Sediment HI 0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.1E-10 7.0E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 1.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-08 9.4E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 2.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-09 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 2.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000001

Chrysene 0.500 mg/kg 9.2E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 6.7E-12 5.9E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.7E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-09 1.1E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 3.7E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.7E-10 2.3E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.3E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.7E-10 2.3E-09 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.000

Antimony 4.50 mg/kg 5.3E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-08 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.0001

Cobalt 10.9 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.000

Copper 307 mg/kg 3.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0001

Iron 28,100 mg/kg 3.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.000

Lead 90.7 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 4.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-06 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0002

Silver 49.6 mg/kg 5.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.8E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0001

Thallium 0.070 mg/kg 8.2E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 8.2E-10 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0001

Zinc 1,710 mg/kg 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-05 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0001

Exp. Route Total 1.5E-08 0.002

Dermal Benzo(a)anthracene 0.600 mg/kg 3.3E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-10 2.1E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 4.4E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.2E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 6.6E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.8E-10 4.2E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 7.0E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 7.0E-10 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00000002

Chrysene 0.500 mg/kg 2.7E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.0E-12 1.7E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 4.9E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.6E-10 3.1E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.1E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.0E-11 7.0E-10 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 7.5E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-10 7.5E-10 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 4.5E-09 0.00000002

Exposure Point Total 2.0E-08 0.002

Exposure Medium Total 2.0E-08 0.002

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 9.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 1.0E-14 6.0E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 1.3E-13 (mg/m3) 1.1E-03 (ug/m3)-1 1.4E-13 8.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 1.9E-13 (mg/m3) 1.1E-04 (ug/m3)-1 2.1E-14 1.2E-12 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 2.0E-14 (mg/m3) NA (ug/m3)-1 - - 2.0E-13 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 7.8E-14 (mg/m3) 1.1E-05 (ug/m3)-1 8.6E-16 5.0E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 1.4E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.7E-14 9.0E-14 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 3.1E-14 (mg/m3) 1.1E-04 (ug/m3)-1 3.4E-15 2.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 2.0E-14 (mg/m3) 5.7E-04 (ug/m3)-1 1.1E-14 2.0E-13 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 2.2E-09 (mg/m3) NA (ug/m3)-1 - - 2.2E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000004

Antimony 4.1E-10 mg/m3 4.5E-13 (mg/m3) NA (ug/m3)-1 - - 4.5E-12 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 1.1E-12 (mg/m3) 9.0E-03 (ug/m3)-1 9.8E-12 1.1E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000002
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 3.1E-10 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 2.8E-09 (mg/m3) NA (ug/m3)-1 - - 2.8E-08 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 9.0E-12 (mg/m3) NA (ug/m3)-1 - - 9.0E-11 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 4.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.1E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000008

Silver 4.5E-9 mg/m3 4.9E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 7.0E-15 (mg/m3) NA (ug/m3)-1 - - 7.0E-14 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 1.7E-10 (mg/m3) NA (ug/m3)-1 - - 1.7E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.0E-11 0.00001

Exposure Point Total 1.0E-11 0.00001

Exposure Medium Total 1.0E-11 0.00001

Medium Total 2.0E-08 0.002

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 1.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.1E-10 7.0E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 7.4E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.4E-09 4.7E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 2.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-09 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 3.5E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000001

Benzo(k)fluoranthene 0.300 mg/kg 5.5E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 4.0E-11 3.5E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 1.3E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 9.4E-12 8.2E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 1.8E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-09 1.2E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 7.4E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.4E-10 4.7E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.2E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.3E-10 1.2E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 1.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-08 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.0000

Lead 43.2 mg/kg 5.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-07 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 9.8E-09 0.0000

Dermal Benzo(a)anthracene 0.600 mg/kg 3.3E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-10 2.1E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 2.2E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-09 1.4E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 6.0E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.4E-10 3.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.0E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00000003

Benzo(k)fluoranthene 0.300 mg/kg 1.6E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.2E-11 1.0E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 3.8E-10 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.8E-12 2.4E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 5.5E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.0E-10 3.5E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 2.2E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-10 1.4E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 3.7E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.5E-11 3.7E-10 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 2.9E-09 0.00000003

Exposure Point Total 1.3E-08 0.0000

Exposure Medium Total 1.3E-08 0.0000

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 9.4E-14 (mg/m3) 1.1E-04 (ug/m3)-1 1.0E-14 6.0E-13 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 6.3E-14 (mg/m3) 1.1E-03 (ug/m3)-1 6.9E-14 4.0E-13 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 1.7E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.9E-14 1.1E-12 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 3.0E-14 (mg/m3) NA (ug/m3)-1 - - 3.0E-13 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 4.7E-14 (mg/m3) 1.1E-04 (ug/m3)-1 5.2E-15 3.0E-13 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 1.1E-13 (mg/m3) 1.1E-05 (ug/m3)-1 1.2E-15 7.0E-13 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 1.6E-14 (mg/m3) 1.2E-03 (ug/m3)-1 1.9E-14 1.0E-13 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 6.3E-14 (mg/m3) 1.1E-04 (ug/m3)-1 6.9E-15 4.0E-13 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 1.0E-14 (mg/m3) 5.7E-04 (ug/m3)-1 5.7E-15 1.0E-13 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 1.3E-13 (mg/m3) NA (ug/m3)-1 - - 1.3E-12 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 4.3E-12 (mg/m3) NA (ug/m3)-1 - - 4.3E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.4E-13 --

Exposure Point Total 1.4E-13 --

Exposure Medium Total 1.4E-13 --

Medium Total 1.3E-08 0.0000
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.7E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-10 1.1E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 7.4E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.4E-10 4.7E-10 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 2.9E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-10 1.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.3E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 9.2E-12 8.0E-10 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.4E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-10 1.5E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.1E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.1E-11 7.0E-10 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 7.0E-12 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.1E-10 7.0E-11 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000001

Arsenic 3.80 ug/L 8.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-09 8.9E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Chromium 1.80 ug/L 6.6E-10 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.3E-10 4.2E-09 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000001

Cobalt 1.70 ug/L 4.0E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00001

Iron 14,100 ug/L 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00005

Manganese 1,100 ug/L 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0001

Exp. Route Total 2.9E-09 0.0002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 5.9E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 9.4E-09 5.9E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0001

Arsenic 3.80 ug/L 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 5.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 1.80 ug/L 7.6E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 1.5E-08 4.8E-09 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0001

Cobalt 1.70 ug/L 9.1E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 9.1E-10 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.000003

Iron 14,100 ug/L 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00003

Manganese 1,100 ug/L 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.002

Exp. Route Total 2.5E-08 0.002

Exposure Point Total 2.8E-08 0.002

Exposure Medium Total 2.8E-08 0.002

Medium Total 2.8E-08 0.002

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-08 1.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-09 1.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 9.4E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 9.4E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000000

Benzo(k)fluoranthene 0.500 mg/kg 9.2E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 6.7E-11 5.9E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.4E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.8E-11 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 3.7E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.7E-09 2.3E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.3E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.4E-10 8.2E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 5.9E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.2E-10 5.9E-10 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0000

Dieldrin 0.020 mg/kg 2.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.8E-10 2.3E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00000

Chromium 17.7 mg/kg 3.3E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.6E-08 2.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Lead 72.6 mg/kg 8.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Thallium 0.070 mg/kg 8.2E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 8.2E-10 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0001

Vanadium 209 mg/kg 2.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.000

Exp. Route Total 3.7E-08 0.001
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Dermal Benzo(a)anthracene 0.900 mg/kg 2.0E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-08 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 3.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.2E-09 1.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000004

Benzo(k)fluoranthene 0.500 mg/kg 1.1E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 8.0E-11 7.0E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.8E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.1E-11 1.8E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.4E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.2E-09 2.8E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-09 9.7E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 7.5E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-10 7.5E-10 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00004

Dieldrin 0.020 mg/kg 2.1E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.4E-10 2.1E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000004

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 2.5E-08 0.00004

Exposure Point Total 6.2E-08 0.001

Exposure Medium Total 6.2E-08 0.001

Medium Total 6.2E-08 0.001

Total Surface Soil, Surface Water, and Sediment Risks 1.1E-07 Total Surface Soil, Surface Water, and Sediment HI 0.01

Total Subsurface Soil, Surface Water, and Sediment Risks 1.0E-07 Total Subsurface Soil, Surface Water, and Sediment HI 0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 3.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 4.4E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.2E-07 3.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 6.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.8E-08 5.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.6E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Chrysene 0.500 mg/kg 2.8E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.0E-10 2.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 5.0E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.6E-08 3.9E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.0E-09 8.6E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 1.1E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.2E-08 8.6E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 1.2E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 9.4E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.009

Antimony 4.50 mg/kg 2.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.005

Cobalt 10.9 mg/kg 6.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Copper 307 mg/kg 1.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.003

Iron 28,100 mg/kg 1.5E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 90.7 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 2.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.007

Silver 49.6 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.004

Thallium 0.070 mg/kg 3.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.003

Zinc 1,710 mg/kg 9.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.002

Exp. Route Total 4.6E-07 0.07

Dermal Benzo(a)anthracene 0.600 mg/kg 5.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.1E-09 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 7.6E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.5E-08 5.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.3E-09 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000005

Chrysene 0.500 mg/kg 4.7E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.5E-11 3.7E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 8.5E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.2E-09 6.6E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.0E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.1E-09 1.6E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 7.9E-08 0.0000005

Exposure Point Total 5.4E-07 0.07

Exposure Medium Total 5.4E-07 0.07

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 1.4E-12 (mg/m3) 1.1E-04 (ug/m3)-1 1.5E-13 1.1E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 1.9E-12 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-12 1.5E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 2.8E-12 (mg/m3) 1.1E-04 (ug/m3)-1 3.1E-13 2.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 4.7E-13 (mg/m3) NA (ug/m3)-1 - - 3.6E-12 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 1.2E-12 (mg/m3) 1.1E-05 (ug/m3)-1 1.3E-14 9.1E-12 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 2.1E-13 (mg/m3) 1.2E-03 (ug/m3)-1 2.5E-13 1.6E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 4.7E-13 (mg/m3) 1.1E-04 (ug/m3)-1 5.1E-14 3.6E-12 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 4.7E-13 (mg/m3) 5.7E-04 (ug/m3)-1 2.7E-13 3.6E-12 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 5.1E-08 (mg/m3) NA (ug/m3)-1 - - 4.0E-07 (mg/m3) 5.0E-03 (mg/m3) 0.00008

Antimony 4.1E-10 mg/m3 1.1E-11 (mg/m3) NA (ug/m3)-1 - - 8.2E-11 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 2.5E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.3E-10 2.0E-10 (mg/m3) 6.0E-06 (mg/m3) 0.00003
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 7.2E-10 (mg/m3) NA (ug/m3)-1 - - 5.6E-09 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 6.6E-08 (mg/m3) NA (ug/m3)-1 - - 5.1E-07 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 2.1E-10 (mg/m3) NA (ug/m3)-1 - - 1.6E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 9.6E-10 (mg/m3) NA (ug/m3)-1 - - 7.4E-09 (mg/m3) 5.0E-05 (mg/m3) 0.0001

Silver 4.5E-9 mg/m3 1.2E-10 (mg/m3) NA (ug/m3)-1 - - 9.0E-10 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 1.6E-13 (mg/m3) NA (ug/m3)-1 - - 1.3E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 4.0E-09 (mg/m3) NA (ug/m3)-1 - - 3.1E-08 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.3E-10 0.0003

Exposure Point Total 2.3E-10 0.0003

Exposure Medium Total 2.3E-10 0.0003

Medium Total 5.4E-07 0.07

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 3.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.4E-08 2.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 2.2E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-07 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 6.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.4E-08 4.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Benzo(k)fluoranthene 0.300 mg/kg 1.7E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.2E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 3.9E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.8E-10 3.0E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 5.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.0E-08 4.3E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 2.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-08 1.7E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 5.5E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.1E-08 4.3E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 7.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.001

Lead 43.2 mg/kg 2.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 3.0E-07 0.001

Dermal Benzo(a)anthracene 0.600 mg/kg 5.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.1E-09 4.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 3.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-08 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.0E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.6E-09 8.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 2.8E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000007

Benzo(k)fluoranthene 0.300 mg/kg 2.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.1E-10 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 6.6E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.8E-11 5.1E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 9.5E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.9E-09 7.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 3.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.8E-09 2.9E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.0E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.0E-09 7.9E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 5.1E-08 0.0000007

Exposure Point Total 3.5E-07 0.001

Exposure Medium Total 3.5E-07 0.001

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 1.4E-12 (mg/m3) 1.1E-04 (ug/m3)-1 1.5E-13 1.1E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 9.4E-13 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-12 7.3E-12 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 2.6E-12 (mg/m3) 1.1E-04 (ug/m3)-1 2.8E-13 2.0E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 7.0E-13 (mg/m3) NA (ug/m3)-1 - - 5.5E-12 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 7.0E-13 (mg/m3) 1.1E-04 (ug/m3)-1 7.7E-14 5.5E-12 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 1.6E-12 (mg/m3) 1.1E-05 (ug/m3)-1 1.8E-14 1.3E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 2.3E-13 (mg/m3) 1.2E-03 (ug/m3)-1 2.8E-13 1.8E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 9.4E-13 (mg/m3) 1.1E-04 (ug/m3)-1 1.0E-13 7.3E-12 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 2.3E-13 (mg/m3) 5.7E-04 (ug/m3)-1 1.3E-13 1.8E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 3.0E-12 (mg/m3) NA (ug/m3)-1 - - 2.4E-11 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 1.0E-10 (mg/m3) NA (ug/m3)-1 - - 7.9E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.1E-12 --

Exposure Point Total 2.1E-12 --

Exposure Medium Total 2.1E-12 --

Medium Total 3.5E-07 0.001
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 4.9E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.4E-06 3.8E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1

Chromium 0.900 ug/L 6.9E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.5E-07 5.4E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.002

Cobalt 14.5 ug/L 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.7E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.3

Iron 83,000 ug/L 6.4E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.7

Manganese 7,880 ug/L 6.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-02 (mg/kg/day) 2.4E-02 (mg/kg/day) 2.0

Exp. Route Total 7.8E-06 3.1

Dermal Arsenic 6.40 ug/L 3.2E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.8E-09 2.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00008

Chromium 0.900 ug/L 9.0E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 1.8E-08 7.0E-09 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.00009

Cobalt 14.5 ug/L 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00007

Iron 83,000 ug/L 4.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0005

Manganese 7,880 ug/L 3.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.03

Exp. Route Total 2.3E-08 0.03

Exposure Point Total 7.8E-06 3.1

Exposure Medium Total 7.8E-06 3.1

Medium Total 7.8E-06 3.1

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 5.8E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.2E-10 4.5E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 2.5E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-09 2.0E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 9.8E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.2E-10 7.6E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 4.3E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 3.1E-11 3.3E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 8.2E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.0E-10 6.4E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 3.8E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.8E-10 2.9E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.8E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.0E-10 2.9E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000006

Arsenic 3.80 ug/L 4.8E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.2E-09 3.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 2.3E-09 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.1E-09 1.8E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000006

Cobalt 1.70 ug/L 2.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00006

Iron 14,100 ug/L 1.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 1.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0004

Exp. Route Total 1.3E-08 0.0008

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.1E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 5.0E-08 2.4E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0005

Arsenic 3.80 ug/L 5.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.2E-09 4.2E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 1.80 ug/L 5.2E-09 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 1.0E-07 4.0E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0005

Cobalt 1.70 ug/L 9.8E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 7.6E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Iron 14,100 ug/L 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0002

Manganese 1,100 ug/L 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.01

Exp. Route Total 1.6E-07 0.01

Exposure Point Total 1.7E-07 0.02

Exposure Medium Total 1.7E-07 0.02

Medium Total 1.7E-07 0.02
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 2.8E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-09 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-08 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.2E-09 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000007

Benzo(k)fluoranthene 0.500 mg/kg 1.6E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-10 1.2E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 4.1E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.0E-11 3.2E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 6.3E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.6E-09 4.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-09 1.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.6E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.1E-10 1.2E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00006

Dieldrin 0.020 mg/kg 6.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.0E-09 4.9E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000010

Chromium 17.7 mg/kg 5.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.8E-08 4.3E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Lead 72.6 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 3.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Thallium 0.070 mg/kg 2.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0002

Vanadium 209 mg/kg 6.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.001

Exp. Route Total 6.4E-08 0.003

Dermal Benzo(a)anthracene 0.900 mg/kg 5.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.3E-09 4.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 6.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.8E-08 5.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 9.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.7E-09 7.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 5.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.1E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

Benzo(k)fluoranthene 0.500 mg/kg 3.3E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.4E-10 2.5E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 8.5E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 6.2E-11 6.6E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 1.3E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 9.5E-09 1.0E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 4.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.3E-09 3.6E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 3.5E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.0E-10 2.7E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0001

Dieldrin 0.020 mg/kg 1.0E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.6E-09 7.8E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00002

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 7.4E-08 0.0002

Exposure Point Total 1.4E-07 0.003

Exposure Medium Total 1.4E-07 0.003

Medium Total 1.4E-07 0.003

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 8.6E-06 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 3.2

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 8.4E-06 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 3.2

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 4.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.5E-07 2.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 6.3E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.6E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 9.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 7.0E-07 5.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 2.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Chrysene 0.500 mg/kg 4.0E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.9E-09 2.1E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 7.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.2E-07 3.8E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.6E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-07 8.5E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 2.4E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.9E-08 8.5E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 2.7E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 9.4E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.09

Antimony 4.50 mg/kg 5.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.05

Cobalt 10.9 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.7E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Copper 307 mg/kg 3.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.03

Iron 28,100 mg/kg 3.4E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.2

Lead 90.7 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-04 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 5.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.07

Silver 49.6 mg/kg 6.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.04

Thallium 0.070 mg/kg 8.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-07 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.03

Zinc 1,710 mg/kg 2.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.02

Exp. Route Total 6.4E-06 0.7

Dermal Benzo(a)anthracene 0.600 mg/kg 6.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.1E-08 3.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 9.2E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.7E-07 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-07 7.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 3.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Chrysene 0.500 mg/kg 5.8E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.2E-10 3.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 1.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-08 5.6E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 2.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.7E-08 1.2E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 3.8E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 7.7E-09 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 9.3E-07 0.000004

Exposure Point Total 7.3E-06 0.7

Exposure Medium Total 7.3E-06 0.7

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 6.5E-12 (mg/m3) 1.1E-04 (ug/m3)-1 7.1E-13 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 8.7E-12 (mg/m3) 1.1E-03 (ug/m3)-1 9.5E-12 4.7E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 1.3E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.4E-12 7.0E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 3.3E-13 (mg/m3) NA (ug/m3)-1 - - 1.2E-11 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 5.4E-12 (mg/m3) 1.1E-05 (ug/m3)-1 6.0E-14 2.9E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 9.7E-13 (mg/m3) 1.2E-03 (ug/m3)-1 1.2E-12 5.2E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 2.2E-12 (mg/m3) 1.1E-04 (ug/m3)-1 2.4E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 3.3E-13 (mg/m3) 5.7E-04 (ug/m3)-1 1.9E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 3.6E-08 (mg/m3) NA (ug/m3)-1 - - 1.3E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0003

Antimony 4.1E-10 mg/m3 7.5E-12 (mg/m3) NA (ug/m3)-1 - - 2.6E-10 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 1.8E-11 (mg/m3) 9.0E-03 (ug/m3)-1 1.6E-10 6.4E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0001
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 5.1E-10 (mg/m3) NA (ug/m3)-1 - - 1.8E-08 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 4.7E-08 (mg/m3) NA (ug/m3)-1 - - 1.6E-06 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 1.5E-10 (mg/m3) NA (ug/m3)-1 - - 5.3E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 6.8E-10 (mg/m3) NA (ug/m3)-1 - - 2.4E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0005

Silver 4.5E-9 mg/m3 8.3E-11 (mg/m3) NA (ug/m3)-1 - - 2.9E-09 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 1.2E-13 (mg/m3) NA (ug/m3)-1 - - 4.1E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 2.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.0E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.8E-10 0.0008

Exposure Point Total 1.8E-10 0.0008

Exposure Medium Total 1.8E-10 0.0008

Medium Total 7.3E-06 0.7

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 4.8E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.5E-07 2.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 3.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-06 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 8.7E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.4E-07 4.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 3.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Benzo(k)fluoranthene 0.300 mg/kg 2.4E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.7E-08 1.3E-06 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 5.6E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 4.1E-09 3.0E-06 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 7.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.8E-07 4.3E-07 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 3.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.3E-07 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.2E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.4E-08 4.3E-07 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.01

Lead 43.2 mg/kg 5.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 4.2E-06 0.01

Dermal Benzo(a)anthracene 0.600 mg/kg 6.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.1E-08 3.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 4.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.4E-07 2.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.3E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.3E-08 6.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 5.3E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000006

Benzo(k)fluoranthene 0.300 mg/kg 3.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.5E-09 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 8.1E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 5.9E-10 4.4E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 1.2E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.4E-08 6.2E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 4.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.4E-08 2.5E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 1.9E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.8E-09 6.7E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 6.1E-07 0.000006

Exposure Point Total 4.8E-06 0.01

Exposure Medium Total 4.8E-06 0.01

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 6.5E-12 (mg/m3) 1.1E-04 (ug/m3)-1 7.1E-13 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 4.3E-12 (mg/m3) 1.1E-03 (ug/m3)-1 4.8E-12 2.3E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 1.2E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.3E-12 6.4E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 5.0E-13 (mg/m3) NA (ug/m3)-1 - - 1.7E-11 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 3.2E-12 (mg/m3) 1.1E-04 (ug/m3)-1 3.6E-13 1.7E-11 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 7.6E-12 (mg/m3) 1.1E-05 (ug/m3)-1 8.3E-14 4.1E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 1.1E-12 (mg/m3) 1.2E-03 (ug/m3)-1 1.3E-12 5.8E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 4.3E-12 (mg/m3) 1.1E-04 (ug/m3)-1 4.8E-13 2.3E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 1.7E-13 (mg/m3) 5.7E-04 (ug/m3)-1 9.5E-14 5.8E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 2.2E-12 (mg/m3) NA (ug/m3)-1 - - 7.6E-11 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 7.2E-11 (mg/m3) NA (ug/m3)-1 - - 2.5E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 9.1E-12 --

Exposure Point Total 9.1E-12 --

Exposure Medium Total 9.1E-12 --

Medium Total 4.8E-06 0.01
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 8.7E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-05 3.0E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 1.0

Chromium 0.900 ug/L 7.9E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.0E-06 4.3E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.01

Cobalt 14.5 ug/L 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 2.3

Iron 83,000 ug/L 1.1E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) 5.6

Manganese 7,880 ug/L 1.1E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-01 (mg/kg/day) 2.4E-02 (mg/kg/day) 16

Exp. Route Total 1.7E-05 24

Dermal Arsenic 6.40 ug/L 2.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-08 8.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 0.900 ug/L 4.7E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 9.3E-07 2.5E-07 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.003

Cobalt 14.5 ug/L 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 83,000 ug/L 3.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Manganese 7,880 ug/L 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 9.6E-04 (mg/kg/day) 1.1

Exp. Route Total 9.7E-07 1.2

Exposure Point Total 1.8E-05 26

Exposure Medium Total 1.8E-05 26

Medium Total 1.8E-05 26

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.9E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.4E-09 1.0E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 8.1E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.9E-09 4.4E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 3.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.3E-09 1.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.4E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.0E-10 7.5E-09 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-09 1.4E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.2E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-10 6.6E-09 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 1.9E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.0E-10 6.6E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00001

Arsenic 3.80 ug/L 2.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.6E-09 8.3E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 1.80 ug/L 7.3E-09 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.7E-09 3.9E-08 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00001

Cobalt 1.70 ug/L 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Iron 14,100 ug/L 8.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0004

Manganese 1,100 ug/L 6.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.001

Exp. Route Total 2.0E-08 0.002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 3.8E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.2E-09 1.3E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0003

Arsenic 3.80 ug/L 3.3E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.0E-10 1.2E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 1.80 ug/L 2.1E-09 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 4.1E-08 1.1E-08 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.0001

Cobalt 1.70 ug/L 6.0E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.000007

Iron 14,100 ug/L 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00006

Manganese 1,100 ug/L 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.004

Exp. Route Total 4.8E-08 0.004

Exposure Point Total 6.8E-08 0.006

Exposure Medium Total 6.8E-08 0.006

Medium Total 6.8E-08 0.006
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.3E-08 9.9E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 2.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-07 1.1E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 2.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 8.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Benzo(k)fluoranthene 0.500 mg/kg 1.0E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.4E-10 5.5E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.6E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.9E-10 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 4.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.0E-08 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.0E-08 7.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.6E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 3.1E-10 5.5E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0003

Dieldrin 0.020 mg/kg 6.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.0E-09 2.2E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00004

Chromium 17.7 mg/kg 3.6E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Lead 72.6 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 3.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.005

Thallium 0.070 mg/kg 2.2E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-09 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.0008

Vanadium 209 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.005

Exp. Route Total 4.1E-07 0.01

Dermal Benzo(a)anthracene 0.900 mg/kg 2.7E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-08 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.0E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-07 1.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 4.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.0E-08 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 3.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000004

Benzo(k)fluoranthene 0.500 mg/kg 1.5E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.1E-09 8.0E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 3.9E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.8E-10 2.1E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 3.2E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.5E-08 1.1E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 2.5E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.9E-10 8.6E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.0004

Dieldrin 0.020 mg/kg 7.0E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.1E-09 2.5E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00005

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.3E-07 0.0005

Exposure Point Total 7.3E-07 0.01

Exposure Medium Total 7.3E-07 0.01

Medium Total 7.3E-07 0.01

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 2.6E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 26

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 2.3E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 26

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 4.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.2E-08 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 5.8E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.2E-07 3.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 8.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.3E-08 5.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 9.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.2E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Chrysene 0.500 mg/kg 3.6E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.6E-10 2.3E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 6.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.7E-08 4.1E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 1.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-08 9.2E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 9.2E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.8E-08 9.2E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 1.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.01

Antimony 4.50 mg/kg 2.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.005

Cobalt 10.9 mg/kg 5.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Copper 307 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.004

Iron 28,100 mg/kg 1.3E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 90.7 mg/kg 4.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 1.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.008

Silver 49.6 mg/kg 2.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.005

Thallium 0.070 mg/kg 3.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-08 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.003

Zinc 1,710 mg/kg 7.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.003

Exp. Route Total 5.9E-07 0.07

Dermal Benzo(a)anthracene 0.600 mg/kg 6.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.7E-09 4.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.800 mg/kg 8.5E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.2E-08 5.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.20 mg/kg 1.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.3E-09 8.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.200 mg/kg 1.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000005

Chrysene 0.500 mg/kg 5.3E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.9E-11 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.090 mg/kg 9.6E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.0E-09 6.1E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.200 mg/kg 2.1E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.6E-09 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.200 mg/kg 1.5E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.9E-09 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Aluminum 21,900 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Antimony 4.50 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Cobalt 10.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Copper 307 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 4.0E-02 (mg/kg/day) --

Iron 28,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 90.7 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 409 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Silver 49.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 2.0E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Zinc 1,710 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-01 (mg/kg/day) --

Exp. Route Total 8.8E-08 0.0000005

Exposure Point Total 6.8E-07 0.07

Exposure Medium Total 6.8E-07 0.07

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 5.5E-12 (mg/m3) 1.1E-04 (ug/m3)-1 6.0E-13 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 7.3E-11 mg/m3 7.3E-12 (mg/m3) 1.1E-03 (ug/m3)-1 8.1E-12 4.7E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.1E-10 mg/m3 1.1E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.2E-12 7.0E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.8E-11 mg/m3 1.2E-12 (mg/m3) NA (ug/m3)-1 - - 1.2E-11 (mg/m3) NA (mg/m3) --

Chrysene 4.5E-11 mg/m3 4.6E-12 (mg/m3) 1.1E-05 (ug/m3)-1 5.0E-14 2.9E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 8.2E-12 mg/m3 8.2E-13 (mg/m3) 1.2E-03 (ug/m3)-1 9.9E-13 5.2E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 1.8E-11 mg/m3 1.8E-12 (mg/m3) 1.1E-04 (ug/m3)-1 2.0E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 1.8E-11 mg/m3 1.2E-12 (mg/m3) 5.7E-04 (ug/m3)-1 6.6E-13 1.2E-11 (mg/m3) NA (mg/m3) --

Aluminum 2.0E-6 mg/m3 1.3E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0003

Antimony 4.1E-10 mg/m3 2.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.6E-10 (mg/m3) NA (mg/m3) --

Cobalt 9.9E-10 mg/m3 6.4E-11 (mg/m3) 9.0E-03 (ug/m3)-1 5.7E-10 6.4E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0001
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TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Air Coddington Cove Inhalation Copper 2.8E-8 mg/m3 1.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.8E-08 (mg/m3) NA (mg/m3) --

Iron 2.6E-6 mg/m3 1.6E-07 (mg/m3) NA (ug/m3)-1 - - 1.6E-06 (mg/m3) NA (mg/m3) --

Lead 8.2E-9 mg/m3 5.3E-10 (mg/m3) NA (ug/m3)-1 - - 5.3E-09 (mg/m3) NA (mg/m3) --

Manganese 3.7E-8 mg/m3 2.4E-09 (mg/m3) NA (ug/m3)-1 - - 2.4E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0005

Silver 4.5E-9 mg/m3 2.9E-10 (mg/m3) NA (ug/m3)-1 - - 2.9E-09 (mg/m3) NA (mg/m3) --

Thallium 6.4E-12 mg/m3 4.1E-13 (mg/m3) NA (ug/m3)-1 - - 4.1E-12 (mg/m3) NA (mg/m3) --

Zinc 1.6E-7 mg/m3 1.0E-08 (mg/m3) NA (ug/m3)-1 - - 1.0E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 5.8E-10 0.0008

Exposure Point Total 5.8E-10 0.0008

Exposure Medium Total 5.8E-10 0.0008

Medium Total 6.8E-07 0.07

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Benzo(a)anthracene 0.600 mg/kg 4.3E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.2E-08 2.7E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 2.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.1E-07 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 7.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 5.8E-08 5.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 1.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000005

Benzo(k)fluoranthene 0.300 mg/kg 2.2E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.6E-09 1.4E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 5.0E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.7E-10 3.2E-07 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 7.2E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.3E-08 4.6E-08 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 2.9E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 4.6E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.2E-09 4.6E-08 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-07 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.001

Lead 43.2 mg/kg 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-05 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 3.8E-07 0.001

Dermal Benzo(a)anthracene 0.600 mg/kg 6.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 4.7E-09 4.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.400 mg/kg 4.3E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.1E-08 2.7E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.10 mg/kg 1.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.6E-09 7.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.300 mg/kg 2.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000007

Benzo(k)fluoranthene 0.300 mg/kg 3.2E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.3E-10 2.0E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.700 mg/kg 7.5E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 5.4E-11 4.8E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.100 mg/kg 1.1E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.8E-09 6.8E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.400 mg/kg 4.3E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.1E-09 2.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.100 mg/kg 7.3E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-09 7.3E-09 (mg/kg/day) NA (mg/kg/day) --

Antimony 1.30 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 6.0E-05 (mg/kg/day) --

Lead 43.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Exp. Route Total 5.7E-08 0.0000007

Exposure Point Total 4.4E-07 0.001

Exposure Medium Total 4.4E-07 0.001

Air Coddington Cove Inhalation Benzo(a)anthracene 5.5E-11 mg/m3 5.5E-12 (mg/m3) 1.1E-04 (ug/m3)-1 6.0E-13 3.5E-11 (mg/m3) NA (mg/m3) --

Benzo(a)pyrene 3.6E-11 mg/m3 3.7E-12 (mg/m3) 1.1E-03 (ug/m3)-1 4.0E-12 2.3E-11 (mg/m3) NA (mg/m3) --

Benzo(b)fluoranthene 1.0E-10 mg/m3 1.0E-11 (mg/m3) 1.1E-04 (ug/m3)-1 1.1E-12 6.4E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 2.7E-11 mg/m3 1.7E-12 (mg/m3) NA (ug/m3)-1 - - 1.7E-11 (mg/m3) NA (mg/m3) --

Benzo(k)fluoranthene 2.7E-11 mg/m3 2.7E-12 (mg/m3) 1.1E-04 (ug/m3)-1 3.0E-13 1.7E-11 (mg/m3) NA (mg/m3) --

Chrysene 6.4E-11 mg/m3 6.4E-12 (mg/m3) 1.1E-05 (ug/m3)-1 7.1E-14 4.1E-11 (mg/m3) NA (mg/m3) --

Dibenzo(a,h)anthracene 9.1E-12 mg/m3 9.2E-13 (mg/m3) 1.2E-03 (ug/m3)-1 1.1E-12 5.8E-12 (mg/m3) NA (mg/m3) --

Indeno(1,2,3-cd)pyrene 3.6E-11 mg/m3 3.7E-12 (mg/m3) 1.1E-04 (ug/m3)-1 4.0E-13 2.3E-11 (mg/m3) NA (mg/m3) --

Aroclor-1260 9.1E-12 mg/m3 5.8E-13 (mg/m3) 5.7E-04 (ug/m3)-1 3.3E-13 5.8E-12 (mg/m3) NA (mg/m3) --

Antimony 1.2E-10 mg/m3 7.6E-12 (mg/m3) NA (ug/m3)-1 - - 7.6E-11 (mg/m3) NA (mg/m3) --

Lead 3.9E-9 mg/m3 2.5E-10 (mg/m3) NA (ug/m3)-1 - - 2.5E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 7.9E-12 --

Exposure Point Total 7.9E-12 --

Exposure Medium Total 7.9E-12 --

Medium Total 4.4E-07 0.001
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TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Coddington Cove Ingestion Arsenic 6.40 ug/L 1.2E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.8E-05 1.2E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.4

Chromium 0.900 ug/L 2.7E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.4E-06 1.7E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.006

Cobalt 14.5 ug/L 2.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.9

Iron 83,000 ug/L 1.6E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) 2.3

Manganese 7,880 ug/L 1.5E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-01 (mg/kg/day) 2.4E-02 (mg/kg/day) 6.3

Exp. Route Total 2.0E-05 9.9

Dermal Arsenic 6.40 ug/L 3.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.9E-08 3.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 0.900 ug/L 1.7E-08 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 3.5E-07 1.1E-07 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.001

Cobalt 14.5 ug/L 3.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 83,000 ug/L 5.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.007

Manganese 7,880 ug/L 4.9E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-04 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.5

Exp. Route Total 4.1E-07 0.5

Exposure Point Total 2.0E-05 10

Exposure Medium Total 2.0E-05 10

Medium Total 2.0E-05 10

Surface Water Surface Water Coddington Cove Ingestion Benzo(a)anthracene 0.460 ug/L 1.7E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-10 1.1E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 7.4E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.4E-10 4.7E-10 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 2.9E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-10 1.8E-09 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 1.3E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 9.2E-12 8.0E-10 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 2.4E-11 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-10 1.5E-10 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 1.1E-10 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.1E-11 7.0E-10 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 7.0E-12 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 1.1E-10 7.0E-11 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000001

Arsenic 3.80 ug/L 8.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-09 8.9E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Chromium 1.80 ug/L 6.6E-10 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.3E-10 4.2E-09 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.000001

Cobalt 1.70 ug/L 4.0E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00001

Iron 14,100 ug/L 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00005

Manganese 1,100 ug/L 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0001

Exp. Route Total 2.9E-09 0.0002

Dermal Benzo(a)anthracene 0.460 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.200 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.780 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Benzo(k)fluoranthene 0.340 ug/L 0.0E+00 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.065 ug/L 0.0E+00 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.300 ug/L 0.0E+00 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.030 ug/L 5.9E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 9.4E-09 5.9E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0001

Arsenic 3.80 ug/L 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 5.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 1.80 ug/L 7.6E-10 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 1.5E-08 4.8E-09 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.00006

Cobalt 1.70 ug/L 9.1E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 9.1E-10 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.000003

Iron 14,100 ug/L 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.00003

Manganese 1,100 ug/L 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 9.6E-04 (mg/kg/day) 0.002

Exp. Route Total 2.5E-08 0.002

Exposure Point Total 2.8E-08 0.002

Exposure Medium Total 2.8E-08 0.002

Medium Total 2.8E-08 0.002

12/6/2012

151



PAGE 4 OF 4

TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Benzo(a)anthracene 0.900 mg/kg 1.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 1.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-08 1.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 2.6E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-09 1.6E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 9.4E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 9.4E-09 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000003

Benzo(k)fluoranthene 0.500 mg/kg 9.2E-10 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 6.7E-11 5.9E-09 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 2.4E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 1.8E-11 1.5E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 3.7E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.7E-09 2.3E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 1.3E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 9.4E-10 8.2E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 5.9E-11 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.2E-10 5.9E-10 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00003

Dieldrin 0.020 mg/kg 2.3E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 3.8E-10 2.3E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000005

Chromium 17.7 mg/kg 3.3E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.6E-08 2.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00007

Lead 72.6 mg/kg 8.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0006

Thallium 0.070 mg/kg 8.2E-11 (mg/kg/day) NA (mg/kg/day)-1 - - 8.2E-10 (mg/kg/day) 1.0E-05 (mg/kg/day) 0.00008

Vanadium 209 mg/kg 2.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0005

Exp. Route Total 3.7E-08 0.001

Dermal Benzo(a)anthracene 0.900 mg/kg 3.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.5E-09 2.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 1.00 mg/kg 3.8E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-08 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 1.40 mg/kg 5.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.9E-09 3.4E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.800 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0000006

Benzo(k)fluoranthene 0.500 mg/kg 1.9E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.4E-10 1.2E-08 (mg/kg/day) NA (mg/kg/day) --

Chrysene 1.30 mg/kg 5.0E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.6E-11 3.2E-08 (mg/kg/day) NA (mg/kg/day) --

Dibenzo(a,h)anthracene 0.200 mg/kg 7.7E-10 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.6E-09 4.9E-09 (mg/kg/day) NA (mg/kg/day) --

Indeno(1,2,3-cd)pyrene 0.700 mg/kg 2.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.0E-09 1.7E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1254 0.050 mg/kg 1.3E-10 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.6E-10 1.3E-09 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.00007

Dieldrin 0.020 mg/kg 3.7E-11 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 6.0E-10 3.7E-10 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.000007

Chromium 17.7 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Lead 72.6 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 1,130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Thallium 0.070 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E-05 (mg/kg/day) --

Vanadium 209 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 4.3E-08 0.00007

Exposure Point Total 8.0E-08 0.001

Exposure Medium Total 8.0E-08 0.001

Medium Total 8.0E-08 0.001

Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 2.1E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 11

Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 2.1E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 10

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 4E-09 -- 1E-08 NA -- -- -- --

Benzo(a)pyrene 1E-07 -- 5E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 8E-09 -- 3E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00001 -- 0.000004 0.00002
Chrysene 9E-11 -- 3E-11 -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-08 -- 6E-09 -- 2E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 4E-09 -- 1E-09 -- 5E-09 NA -- -- -- --
Aroclor-1260 1E-08 -- 4E-09 -- 1E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.04 -- -- 0.04
Antimony - - -- - - -- - - Blood 0.02 -- -- 0.02
Cobalt - - -- - - -- - - Thyroid 0.006 -- -- 0.006
Copper - - -- - - -- - - GS 0.05 -- -- 0.05
Iron - - -- - - -- - - GS 0.07 -- -- 0.07
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.03 -- -- 0.03
Silver - - -- - - -- - - Skin 0.02 -- -- 0.02
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Zinc - - -- - - -- - - Blood 0.010 -- -- 0.010

Chemical Total 2E-07 -- 8E-08 -- 3E-07 0.2 -- 0.000004 0.2

Exposure Point Total 3E-07 0.2

Exposure Medium Total 3E-07 0.2

Air Coddington Cove Benzo(a)anthracene -- 8E-11 -- -- 8E-11 NA -- -- -- --

Benzo(a)pyrene -- 1E-09 -- -- 1E-09 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-10 -- -- 2E-10 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 7E-12 -- -- 7E-12 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-10 -- -- 1E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3E-11 -- -- 3E-11 NA -- -- -- --
Aroclor-1260 -- 1E-10 -- -- 1E-10 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.4 -- 0.4
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 1E-07 -- -- 1E-07 Respiratory -- 0.05 -- 0.05
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.7 -- 0.7
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-07 -- -- 1E-07 - - 1 - - 1

Exposure Point Total 1E-07 1

Exposure Medium Total 1E-07 1

Medium Total 4E-07 1
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 4E-09 -- 1E-08 NA -- -- -- --

Benzo(a)pyrene 7E-08 -- 3E-08 -- 1E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 8E-09 -- 3E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00002 -- 0.000007 0.00002
Benzo(k)fluoranthene 5E-10 -- 2E-10 -- 7E-10 NA -- -- -- --
Chrysene 1E-10 -- 5E-11 -- 2E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-08 -- 7E-09 -- 2E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 7E-09 -- 3E-09 -- 1E-08 NA -- -- -- --
Aroclor-1260 5E-09 -- 2E-09 -- 7E-09 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.005 -- -- 0.005

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 1E-07 -- 5E-08 -- 2E-07 0.005 -- 0.000007 0.005

Exposure Point Total 2E-07 0.005

Exposure Medium Total 2E-07 0.005

Air Coddington Cove Benzo(a)anthracene -- 8E-11 -- -- 8E-11 NA -- -- -- --

Benzo(a)pyrene -- 5E-10 -- -- 5E-10 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-10 -- -- 1E-10 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 4E-11 -- -- 4E-11 NA -- -- -- --
Chrysene -- 9E-12 -- -- 9E-12 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-10 -- -- 1E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5E-11 -- -- 5E-11 NA -- -- -- --
Aroclor-1260 -- 7E-11 -- -- 7E-11 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-09 -- -- 1E-09 - - -- - - --

Exposure Point Total 1E-09 --

Exposure Medium Total 1E-09 --

Medium Total 2E-07 0.005

Groundwater Groundwater Coddington Cove Arsenic 8E-09 -- 2E-09 -- 1E-08 Skin, CVS 0.001 -- 0.0003 0.002

Chromium 4E-10 -- 8E-09 -- 8E-09 None Reported 0.000003 -- 0.00006 0.00006
Cobalt - - -- - - -- - - Thyroid 0.0003 -- 0.00003 0.0003
Iron - - -- - - -- - - GS 0.007 -- 0.002 0.009

Manganese - - -- - - -- - - CNS 0.02 -- 0.1 0.1

Chemical Total 8E-09 -- 1E-08 -- 2E-08 0.03 -- 0.1 0.2

Exposure Point Total 2E-08 0.2

Exposure Medium Total 2E-08 0.2

Medium Total 2E-08 0.2
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-09 -- - - -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 5E-09 -- - - -- 5E-09 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Benzo(k)fluoranthene 8E-11 -- - - -- 8E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 7E-10 -- - - -- 7E-10 NA -- -- -- --
Dieldrin 2E-09 -- 5E-09 -- 7E-09 CNS 0.00007 -- 0.0002 0.0003
Arsenic 2E-08 -- 1E-09 -- 2E-08 Skin, CVS 0.003 -- 0.0002 0.003
Chromium 3E-09 -- 2E-08 -- 2E-08 None Reported 0.00002 -- 0.0001 0.0001
Cobalt - - -- - - -- - - Thyroid 0.0001 -- 0.000004 0.0001
Iron - - -- - - -- - - GS 0.005 -- 0.0003 0.005

Manganese - - -- - - -- - - CNS 0.01 -- 0.02 0.03

Chemical Total 3E-08 -- 2E-08 -- 6E-08 0.02 -- 0.02 0.04

Exposure Point Total 6E-08 0.04

Exposure Medium Total 6E-08 0.04

Medium Total 6E-08 0.04

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-09 -- 1E-09 -- 3E-09 NA -- -- -- --

Benzo(a)pyrene 2E-08 -- 2E-08 -- 4E-08 NA -- -- -- --
Benzo(b)fluoranthene 3E-09 -- 2E-09 -- 5E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000005 -- 0.000004 0.000009
Benzo(k)fluoranthene 1E-10 -- 8E-11 -- 2E-10 NA -- -- -- --
Chrysene 3E-11 -- 2E-11 -- 5E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-09 -- 3E-09 -- 7E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-09 -- 1E-09 -- 3E-09 NA -- -- -- --
Aroclor-1254 3E-10 -- 2E-10 -- 5E-10 Immune 0.0005 -- 0.0004 0.0009
Dieldrin 9E-10 -- 5E-10 -- 1E-09 CNS 0.00004 -- 0.00002 0.00006
Chromium 2E-08 -- - - -- 2E-08 None Reported 0.0002 -- -- 0.0002
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.009 -- -- 0.009
Thallium - - -- - - -- - - Skin 0.0003 -- -- 0.0003

Vanadium - - -- - - -- - - Kidney 0.008 -- -- 0.008

Chemical Total 6E-08 -- 2E-08 -- 8E-08 0.02 -- 0.0004 0.02

Exposure Point Total 8E-08 0.02

Exposure Medium Total 8E-08 0.02

Medium Total 8E-08 0.02

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 6E-07 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 2

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 3E-07 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 0.2

12/6/2012
157



PAGE 1 OF 3

TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 9E-08 -- 6E-08 -- 2E-07 NA -- -- -- --

Benzo(a)pyrene 1E-06 -- 9E-07 -- 2E-06 NA -- -- -- --
Benzo(b)fluoranthene 2E-07 -- 1E-07 -- 3E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.000002 0.000005
Chrysene 7E-10 -- 5E-10 -- 1E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-07 -- 1E-07 -- 2E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-08 -- 2E-08 -- 5E-08 NA -- -- -- --
Aroclor-1260 2E-08 -- 1E-08 -- 3E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.010 -- -- 0.010
Antimony - - -- - - -- - - Blood 0.005 -- -- 0.005
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Copper - - -- - - -- - - GS 0.003 -- -- 0.003
Iron - - -- - - -- - - GS 0.02 -- -- 0.02
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.007 -- -- 0.007
Silver - - -- - - -- - - Skin 0.004 -- -- 0.004
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Zinc - - -- - - -- - - Blood 0.002 -- -- 0.002

Chemical Total 2E-06 -- 1E-06 -- 3E-06 0.07 -- 0.000002 0.07

Exposure Point Total 3E-06 0.07

Exposure Medium Total 3E-06 0.07

Air Coddington Cove Benzo(a)anthracene -- 8E-15 -- -- 8E-15 NA -- -- -- --

Benzo(a)pyrene -- 1E-13 -- -- 1E-13 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 6E-16 -- -- 6E-16 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3E-15 -- -- 3E-15 NA -- -- -- --
Aroclor-1260 -- 2E-15 -- -- 2E-15 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.000001 -- 0.000001
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 2E-12 -- -- 2E-12 Respiratory -- 0.0000005 -- 0.0000005
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.000002 -- 0.000002
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-12 -- -- 2E-12 - - 0.000004 - - 0.000004

Exposure Point Total 2E-12 0.000004

Exposure Medium Total 2E-12 0.000004

Medium Total 3E-06 0.07
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TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 9E-08 -- 6E-08 -- 2E-07 NA -- -- -- --

Benzo(a)pyrene 6E-07 -- 4E-07 -- 1E-06 NA -- -- -- --
Benzo(b)fluoranthene 2E-07 -- 1E-07 -- 3E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000004 -- 0.000003 0.000008
Benzo(k)fluoranthene 4E-09 -- 3E-09 -- 8E-09 NA -- -- -- --
Chrysene 1E-09 -- 7E-10 -- 2E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-07 -- 1E-07 -- 3E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 6E-08 -- 4E-08 -- 1E-07 NA -- -- -- --
Aroclor-1260 8E-09 -- 6E-09 -- 1E-08 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.001 -- -- 0.001

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 1E-06 -- 8E-07 -- 2E-06 0.001 -- 0.000003 0.001

Exposure Point Total 2E-06 0.001

Exposure Medium Total 2E-06 0.001

Air Coddington Cove Benzo(a)anthracene -- 8E-15 -- -- 8E-15 NA -- -- -- --

Benzo(a)pyrene -- 5E-14 -- -- 5E-14 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-14 -- -- 1E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 4E-15 -- -- 4E-15 NA -- -- -- --
Chrysene -- 9E-16 -- -- 9E-16 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5E-15 -- -- 5E-15 NA -- -- -- --
Aroclor-1260 -- 1E-15 -- -- 1E-15 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-13 -- -- 1E-13 - - -- - - --

Exposure Point Total 1E-13 --

Exposure Medium Total 1E-13 --

Medium Total 2E-06 0.001

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 7E-09 -- - - -- 7E-09 NA -- -- -- --

Benzo(a)pyrene 3E-08 -- - - -- 3E-08 NA -- -- -- --
Benzo(b)fluoranthene 1E-08 -- - - -- 1E-08 NA -- -- -- --
Benzo(k)fluoranthene 5E-10 -- - - -- 5E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-08 -- - - -- 1E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 4E-09 -- - - -- 4E-09 NA -- -- -- --
Dieldrin 2E-09 -- 5E-08 -- 5E-08 Liver 0.00003 -- 0.0008 0.0008
Arsenic 2E-08 -- 6E-09 -- 3E-08 Skin, CVS 0.0006 -- 0.0002 0.0007
Chromium 2E-08 -- 4E-07 -- 4E-07 None Reported 0.00003 -- 0.0006 0.0006
Cobalt - - -- - - -- - - Thyroid 0.0002 -- 0.00003 0.0003
Iron - - -- - - -- - - GS 0.0009 -- 0.0002 0.001

Manganese - - -- - - -- - - CNS 0.002 -- 0.01 0.02

Chemical Total 1E-07 -- 5E-07 -- 6E-07 0.004 -- 0.02 0.02

Exposure Point Total 6E-07 0.02

Exposure Medium Total 6E-07 0.02

Medium Total 6E-07 0.02
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TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-07 -- 1E-07 -- 2E-07 NA -- -- -- --

Benzo(a)pyrene 1E-06 -- 1E-06 -- 3E-06 NA -- -- -- --
Benzo(b)fluoranthene 2E-07 -- 1E-07 -- 4E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00001 -- 0.000009 0.00002
Benzo(k)fluoranthene 7E-09 -- 5E-09 -- 1E-08 NA -- -- -- --
Chrysene 2E-09 -- 1E-09 -- 3E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-07 -- 2E-07 -- 5E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-07 -- 7E-08 -- 2E-07 NA -- -- -- --
Aroclor-1254 4E-09 -- 3E-09 -- 7E-09 Immune System 0.001 -- 0.0009 0.002
Dieldrin 1E-08 -- 7E-09 -- 2E-08 Liver 0.0002 -- 0.00010 0.0003
Chromium 2E-06 -- - - -- 2E-06 None Reported 0.003 -- -- 0.003
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Vanadium - - -- - - -- - - Kidney 0.02 -- -- 0.02

Chemical Total 4E-06 -- 2E-06 -- 6E-06 0.05 -- 0.0010 0.05

Exposure Point Total 6E-06 0.05

Exposure Medium Total 6E-06 0.05

Medium Total 6E-06 0.05

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 9E-06 Total Surface Soil, Surface Water, and Sediment HI 0.1

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 8E-06 Total Subsurface Soil, Surface Water, and Sediment HI 0.07

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 1E-08 -- 3E-08 NA -- -- -- --

Benzo(a)pyrene 2E-07 -- 2E-07 -- 4E-07 NA -- -- -- --
Benzo(b)fluoranthene 3E-08 -- 3E-08 -- 5E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000000 -- 0.0000003 0.000001
Chrysene 1E-10 -- 1E-10 -- 2E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-08 -- 2E-08 -- 4E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 4E-09 -- 4E-09 -- 9E-09 NA -- -- -- --
Aroclor-1260 6E-09 -- 7E-09 -- 1E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001
Antimony - - -- - - -- - - Blood 0.001 -- -- 0.001
Cobalt - - -- - - -- - - Thyroid 0.002 -- -- 0.002
Copper - - -- - - -- - - GS 0.000 -- -- 0.000
Iron - - -- - - -- - - GS 0.002 -- -- 0.002
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.001 -- -- 0.001
Silver - - -- - - -- - - Skin 0.000 -- -- 0.000
Thallium - - -- - - -- - - Skin 0.000 -- -- 0.000

Zinc - - -- - - -- - - Blood 0.000 -- -- 0.000

Chemical Total 2E-07 -- 3E-07 -- 5E-07 0.01 -- 0.0000003 0.01

Exposure Point Total 5E-07 0.01

Exposure Medium Total 5E-07 0.01

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 1E-13 -- -- 1E-13 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 9E-16 -- -- 9E-16 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3E-15 -- -- 3E-15 NA -- -- -- --
Aroclor-1260 -- 1E-14 -- -- 1E-14 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.00000 -- 0.00000
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 8E-12 -- -- 8E-12 Respiratory -- 0.000000 -- 0.000000
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.00000 -- 0.00000
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 9E-12 -- -- 9E-12 - - 0.00000 - - 0.00000

Exposure Point Total 9E-12 0.00000

Exposure Medium Total 9E-12 0.00000

Medium Total 5E-07 0.01
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TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 1E-08 -- 3E-08 NA -- -- -- --

Benzo(a)pyrene 9E-08 -- 9E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 2E-08 -- 5E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000000 -- 0.0000005 0.000001
Benzo(k)fluoranthene 6E-10 -- 7E-10 -- 1E-09 NA -- -- -- --
Chrysene 2E-10 -- 2E-10 -- 3E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-08 -- 2E-08 -- 4E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-09 -- 9E-09 -- 2E-08 NA -- -- -- --
Aroclor-1260 3E-09 -- 4E-09 -- 7E-09 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.0002 -- -- 0.0002

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 2E-07 -- 2E-07 -- 3E-07 0.0002 -- 0.0000005 0.0002

Exposure Point Total 3E-07 0.0002

Exposure Medium Total 3E-07 0.0002

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 7E-14 -- -- 7E-14 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 5E-15 -- -- 5E-15 NA -- -- -- --
Chrysene -- 1E-15 -- -- 1E-15 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 7E-15 -- -- 7E-15 NA -- -- -- --
Aroclor-1260 -- 5E-15 -- -- 5E-15 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-13 -- -- 1E-13 - - -- - - --

Exposure Point Total 1E-13 --

Exposure Medium Total 1E-13 --

Medium Total 3E-07 0.0002

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --

Benzo(a)pyrene 9E-09 -- - - -- 9E-09 NA -- -- -- --
Benzo(b)fluoranthene 3E-09 -- - - -- 3E-09 NA -- -- -- --
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-09 -- - - -- 3E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-09 -- - - -- 1E-09 NA -- -- -- --
Dieldrin 2E-09 -- 9E-08 -- 9E-08 Liver 0.00001 -- 0.0003 0.0003
Arsenic 2E-08 - - 1.0E-08 - - 2.9E-08 Skin, CVS 0.0001 -- 0.0001 0.0002
Chromium 5E-09 -- 2E-07 -- 2E-07 None Reported 0.00001 -- 0.0003 0.0003
Cobalt - - -- - - -- - - Thyroid 0.0001 -- 0.00001 0.0001
Iron - - -- - - -- - - GS 0.0002 -- 0.0001 0.0003

Manganese - - -- - - -- - - CNS 0.0004 -- 0.01 0.01

Chemical Total 4E-08 -- 3E-07 -- 4E-07 0.001 -- 0.01 0.01

Exposure Point Total 4E-07 0.01

Exposure Medium Total 4E-07 0.01

Medium Total 4E-07 0.01
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TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-08 -- 2E-08 -- 4E-08 NA -- -- -- --

Benzo(a)pyrene 2E-07 -- 2E-07 -- 4E-07 NA -- -- -- --
Benzo(b)fluoranthene 3E-08 -- 3E-08 -- 6E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000001 -- 0.000001 0.000003
Benzo(k)fluoranthene 1E-09 -- 1E-09 -- 2E-09 NA -- -- -- --
Chrysene 3E-10 -- 3E-10 -- 6E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-08 -- 4E-08 -- 9E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-08 -- 2E-08 -- 3E-08 NA -- -- -- --
Aroclor-1254 2E-09 -- 2E-09 -- 3E-09 Immune System 0.0001 -- 0.0001 0.0002
Dieldrin 5E-09 - - 4E-09 -- 9E-09 Liver 0.00002 -- 0.00001 0.0000
Chromium 3E-07 -- - - -- 3E-07 None Reported 0.000 -- -- 0.000
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.002 -- -- 0.002
Thallium - - -- - - -- - - Skin 0.000 -- -- 0.000

Vanadium - - -- - - -- - - Kidney 0.002 -- -- 0.002

Chemical Total 6E-07 -- 3E-07 -- 9E-07 0.00 -- 0.0001 0.01

Exposure Point Total 9E-07 0.01

Exposure Medium Total 9E-07 0.01

Medium Total 9E-07 0.01

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 2E-06 Total Surface Soil, Surface Water, and Sediment HI 0.02

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 2E-06 Total Subsurface Soil, Surface Water, and Sediment HI 0.01

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 1E-07 -- 8E-08 -- 2E-07

Benzo(a)pyrene 1E-06 -- 1E-06 -- 2E-06
Benzo(b)fluoranthene 2E-07 -- 2E-07 -- 4E-07
Benzo(g,h,i)perylene - - -- - - -- - -
Chrysene 8E-10 -- 6E-10 -- 1E-09
Dibenzo(a,h)anthracene 2E-07 -- 1E-07 -- 3E-07
Indeno(1,2,3-cd)pyrene 3E-08 -- 3E-08 -- 6E-08
Aroclor-1260 2E-08 -- 2E-08 -- 4E-08
Aluminum - - -- - - -- - -
Antimony - - -- - - -- - -
Cobalt - - -- - - -- - -
Copper - - -- - - -- - -
Iron - - -- - - -- - -
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Silver - - -- - - -- - -
Thallium - - -- - - -- - -

Zinc - - -- - - -- - -

Chemical Total 2E-06 -- 1E-06 -- 3E-06

Exposure Point Total 3E-06

Exposure Medium Total 3E-06

Air Coddington Cove Benzo(a)anthracene -- 2E-14 -- -- 2E-14

Benzo(a)pyrene -- 2E-13 -- -- 2E-13
Benzo(b)fluoranthene -- 4E-14 -- -- 4E-14
Benzo(g,h,i)perylene -- - - -- -- - -
Chrysene -- 1E-15 -- -- 1E-15
Dibenzo(a,h)anthracene -- 3E-14 -- -- 3E-14
Indeno(1,2,3-cd)pyrene -- 6E-15 -- -- 6E-15
Aroclor-1260 -- 1E-14 -- -- 1E-14
Aluminum -- - - -- -- - -
Antimony -- - - -- -- - -
Cobalt -- 1E-11 -- -- 1E-11
Copper -- - - -- -- - -
Iron -- - - -- -- - -
Lead -- - - -- -- - -
Manganese -- - - -- -- - -
Silver -- - - -- -- - -
Thallium -- - - -- -- - -

Zinc -- - - -- -- - -

Chemical Total -- 1E-11 -- -- 1E-11

Exposure Point Total 1E-11

Exposure Medium Total 1E-11

Medium Total 3E-06
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TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 1E-07 -- 2E-07 -- 3E-07

Benzo(a)pyrene 7E-07 -- 2E-07 -- 9E-07
Benzo(b)fluoranthene 2E-07 -- 4E-07 -- 6E-07
Benzo(g,h,i)perylene - - -- 1E-07 -- 1E-07
Benzo(k)fluoranthene 5E-09 -- 1E-07 -- 1E-07
Chrysene 1E-09 -- 2E-07 -- 2E-07
Dibenzo(a,h)anthracene 2E-07 -- 5E-08 -- 2E-07
Indeno(1,2,3-cd)pyrene 7E-08 -- 1E-07 -- 2E-07
Aroclor-1260 1E-08 -- 4E-08 -- 5E-08
Antimony - - -- - - -- - -

Lead - - -- - - -- - -

Chemical Total 1E-06 -- 1E-06 -- 3E-06

Exposure Point Total 3E-06

Exposure Medium Total 3E-06

Air Coddington Cove Benzo(a)anthracene -- 2E-14 -- -- 2E-14

Benzo(a)pyrene -- 1E-13 -- -- 1E-13
Benzo(b)fluoranthene -- 3E-14 -- -- 3E-14
Benzo(g,h,i)perylene -- - - -- -- - -
Benzo(k)fluoranthene -- 9E-15 -- -- 9E-15
Chrysene -- 2E-15 -- -- 2E-15
Dibenzo(a,h)anthracene -- 3E-14 -- -- 3E-14
Indeno(1,2,3-cd)pyrene -- 1E-14 -- -- 1E-14
Aroclor-1260 -- 6E-15 -- -- 6E-15
Antimony -- - - -- -- - -

Lead -- - - -- -- - -

Chemical Total -- 2E-13 -- -- 2E-13

Exposure Point Total 2E-13

Exposure Medium Total 2E-13

Medium Total 3E-06

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 9E-09 -- - - -- 9E-09

Benzo(a)pyrene 4E-08 -- - - -- 4E-08
Benzo(b)fluoranthene 1E-08 -- - - -- 1E-08
Benzo(k)fluoranthene 6E-10 -- - - -- 6E-10
Dibenzo(a,h)anthracene 1E-08 -- - - -- 1E-08
Indeno(1,2,3-cd)pyrene 6E-09 -- - - -- 6E-09
Dieldrin 3E-09 -- 1E-07 -- 1E-07
Arsenic 4E-08 -- 2E-08 -- 6E-08
Chromium 2E-08 -- 6E-07 -- 7E-07
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-07 -- 8E-07 -- 1E-06

Exposure Point Total 1E-06

Exposure Medium Total 1E-06

Medium Total 1E-06
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TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-07 -- 1E-07 -- 3E-07

Benzo(a)pyrene 2E-06 -- 1E-06 -- 3E-06
Benzo(b)fluoranthene 2E-07 -- 2E-07 -- 4E-07
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 8E-09 -- 6E-09 -- 1E-08
Chrysene 2E-09 -- 2E-09 -- 4E-09
Dibenzo(a,h)anthracene 3E-07 -- 3E-07 -- 6E-07
Indeno(1,2,3-cd)pyrene 1E-07 -- 9E-08 -- 2E-07
Aroclor-1254 5E-09 -- 5E-09 -- 1E-08
Dieldrin 2E-08 -- 1E-08 -- 3E-08
Chromium 2E-06 -- - - -- 2E-06
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Thallium - - -- - - -- - -

Vanadium - - -- - - -- - -

Chemical Total 5E-06 -- 2E-06 -- 7E-06

Exposure Point Total 7E-06

Exposure Medium Total 7E-06

Medium Total 7E-06

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 1E-05

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 1E-05

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 2E-07 -- 1E-07 -- 3E-07 NA -- -- -- --

Benzo(a)pyrene 2E-06 -- 2E-06 -- 4E-06 NA -- -- -- --
Benzo(b)fluoranthene 3E-07 -- 3E-07 -- 6E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000007 -- 0.000006 0.00001
Chrysene 1E-09 -- 1E-09 -- 2E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-07 -- 2E-07 -- 4E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 5E-08 -- 4E-08 -- 9E-08 NA -- -- -- --
Aroclor-1260 1E-07 -- 1E-07 -- 3E-07 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.02 -- -- 0.02
Antimony - - -- - - -- - - Blood 0.01 -- -- 0.01
Cobalt - - -- - - -- - - Thyroid 0.04 -- -- 0.04
Copper - - -- - - -- - - GS 0.008 -- -- 0.008
Iron - - -- - - -- - - GS 0.04 -- -- 0.04
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02
Silver - - -- - - -- - - Skin 0.010 -- -- 0.010
Thallium - - -- - - -- - - Skin 0.007 -- -- 0.007

Zinc - - -- - - -- - - Blood 0.006 -- -- 0.006

Chemical Total 3E-06 -- 3E-06 -- 5E-06 0.2 -- 0.000006 0.2

Exposure Point Total 5E-06 0.2

Exposure Medium Total 5E-06 0.2

Air Coddington Cove Benzo(a)anthracene -- 5E-13 -- -- 5E-13 NA -- -- -- --

Benzo(a)pyrene -- 7E-12 -- -- 7E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 4E-14 -- -- 4E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 8E-13 -- -- 8E-13 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Aroclor-1260 -- 8E-13 -- -- 8E-13 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.00009 -- 0.00009
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 7E-10 -- -- 7E-10 Respiratory -- 0.00004 -- 0.00004
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0002 -- 0.0002
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 7E-10 -- -- 7E-10 - - 0.0003 - - 0.0003

Exposure Point Total 7E-10 0.0003

Exposure Medium Total 7E-10 0.0003

Medium Total 5E-06 0.2
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TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 2E-07 -- 1E-07 -- 3E-07 NA -- -- -- --

Benzo(a)pyrene 1E-06 -- 9E-07 -- 2E-06 NA -- -- -- --
Benzo(b)fluoranthene 3E-07 -- 2E-07 -- 5E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000010 -- 0.000008 0.00002
Benzo(k)fluoranthene 8E-09 -- 7E-09 -- 1E-08 NA -- -- -- --
Chrysene 2E-09 -- 2E-09 -- 3E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-07 -- 2E-07 -- 5E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-07 -- 9E-08 -- 2E-07 NA -- -- -- --
Aroclor-1260 7E-08 -- 6E-08 -- 1E-07 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.003 -- -- 0.003

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 2E-06 -- 2E-06 -- 4E-06 0.003 -- 0.000008 0.003

Exposure Point Total 4E-06 0.003

Exposure Medium Total 4E-06 0.003

Air Coddington Cove Benzo(a)anthracene -- 5E-13 -- -- 5E-13 NA -- -- -- --

Benzo(a)pyrene -- 3E-12 -- -- 3E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 9E-13 -- -- 9E-13 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Chrysene -- 6E-14 -- -- 6E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 9E-13 -- -- 9E-13 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Aroclor-1260 -- 4E-13 -- -- 4E-13 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 7E-12 -- -- 7E-12 - - -- - - --

Exposure Point Total 7E-12 --

Exposure Medium Total 7E-12 --

Medium Total 4E-06 0.003

Groundwater Groundwater Coddington Cove Arsenic 3E-05 -- 2E-08 -- 3E-05 Skin, CVS 0.2 -- 0.00009 0.2

Chromium 2E-06 -- 6E-08 -- 2E-06 None Reported 0.003 -- 0.0001 0.003
Cobalt - - -- - - -- - - Thyroid 0.5 -- 0.00009 0.5
Iron - - -- - - -- - - GS 1 -- 0.0005 1

Manganese - - -- - - -- - - CNS 3 -- 0.04 3

Chemical Total 4E-05 -- 7E-08 -- 4E-05 5 -- 0.04 5

Exposure Point Total 4E-05 5

Exposure Medium Total 4E-05 5

Medium Total 4E-05 5

12/6/2012
168



PAGE 3 OF 3

TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --

Benzo(a)pyrene 1E-08 -- - - -- 1E-08 NA -- -- -- --
Benzo(b)fluoranthene 4E-09 -- - - -- 4E-09 NA -- -- -- --
Benzo(k)fluoranthene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-09 -- - - -- 3E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Dieldrin 3E-09 -- 2E-07 -- 2E-07 Liver 0.00001 -- 0.0007 0.0007
Arsenic 4E-08 -- 2E-08 -- 6E-08 Skin, CVS 0.0002 -- 0.0001 0.0004
Chromium 6E-09 -- 3E-07 -- 3E-07 None Reported 0.00001 -- 0.0005 0.0005
Cobalt - - -- - - -- - - Thyroid 0.0001 -- 0.00003 0.0001
Iron - - -- - - -- - - GS 0.0004 -- 0.0002 0.0006

Manganese - - -- - - -- - - CNS 0.0009 -- 0.01 0.01

Chemical Total 7E-08 -- 5E-07 -- 6E-07 0.002 -- 0.01 0.02

Exposure Point Total 6E-07 0.02

Exposure Medium Total 6E-07 0.02

Medium Total 6E-07 0.02

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-08 -- 7E-08 -- 9E-08 NA -- -- -- --

Benzo(a)pyrene 3E-07 -- 8E-07 -- 1E-06 NA -- -- -- --
Benzo(b)fluoranthene 4E-08 -- 1E-07 -- 1E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.000008 0.00001
Benzo(k)fluoranthene 1E-09 -- 4E-09 -- 5E-09 NA -- -- -- --
Chrysene 3E-10 -- 1E-09 -- 1E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 5E-08 -- 2E-07 -- 2E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-08 -- 5E-08 -- 7E-08 NA -- -- -- --
Aroclor-1254 3E-09 -- 1E-08 -- 1E-08 Immune System 0.0002 -- 0.0008 0.001
Dieldrin 1E-08 -- 3E-08 -- 4E-08 Liver 0.00004 -- 0.00009 0.0001
Chromium 3E-07 -- - - -- 3E-07 None Reported 0.0006 -- -- 0.0006
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.005 -- -- 0.005
Thallium - - -- - - -- - - Skin 0.0007 -- -- 0.0007

Vanadium - - -- - - -- - - Kidney 0.004 -- -- 0.004

Chemical Total 7E-07 -- 1E-06 -- 2E-06 0.01 -- 0.0009 0.01

Exposure Point Total 2E-06 0.01

Exposure Medium Total 2E-06 0.01

Medium Total 2E-06 0.01

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 4E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 5

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 4E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 5

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.02 Total Blood HI 0.003

Total CNS HI 3 Total CNS HI 3

Total CVS HI 0.2 Total CVS HI 0.2

Total GS HI 1 Total GS HI 1

Total Kidney HI 0.004 Total Kidney HI 0.004

Total Liver HI 0.0008 Total Liver HI 0.0008

Total Respiratory HI 0.00004 Total None Reported HI 0.004

Total None Reported HI 0.004 Total Skin HI 0.2

Total Skin HI 0.2 Total Thyroid HI 0.5

Total Thyroid HI 0.5
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TABLE 9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 3E-06 -- 9E-07 -- 3E-06 NA -- -- -- --

Benzo(a)pyrene 3E-05 -- 1E-05 -- 5E-05 NA -- -- -- --
Benzo(b)fluoranthene 5E-06 -- 2E-06 -- 7E-06 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00009 -- 0.00003 0.0001
Chrysene 2E-08 -- 8E-09 -- 3E-08 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-06 -- 1E-06 -- 5E-06 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-07 -- 3E-07 -- 1E-06 NA -- -- -- --
Aroclor-1260 4E-07 -- 2E-07 -- 6E-07 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.3 -- -- 0.3
Antimony - - -- - - -- - - Blood 0.1 -- -- 0.1
Cobalt - - -- - - -- - - Thyroid 0.5 -- -- 0.5
Copper - - -- - - -- - - GS 0.10 -- -- 0.10
Iron - - -- - - -- - - GS 0.5 -- -- 0.5
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.2 -- -- 0.2
Silver - - -- - - -- - - Skin 0.1 -- -- 0.1
Thallium - - -- - - -- - - Skin 0.09 -- -- 0.09

Zinc - - -- - - -- - - Blood 0.07 -- -- 0.07

Chemical Total 5E-05 -- 2E-05 -- 6E-05 2 -- 0.00003 2

Exposure Point Total 6E-05 2

Exposure Medium Total 6E-05 2

Air Coddington Cove Benzo(a)anthracene -- 3E-12 -- -- 3E-12 NA -- -- -- --

Benzo(a)pyrene -- 4E-11 -- -- 4E-11 NA -- -- -- --
Benzo(b)fluoranthene -- 5E-12 -- -- 5E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Dibenzo(a,h)anthracene -- 4E-12 -- -- 4E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 9E-13 -- -- 9E-13 NA -- -- -- --
Aroclor-1260 -- 9E-13 -- -- 9E-13 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.0004 -- 0.0004
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 7E-10 -- -- 7E-10 Respiratory -- 0.0002 -- 0.0002
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0007 -- 0.0007
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 8E-10 -- -- 8E-10 - - 0.001 - - 0.001

Exposure Point Total 8E-10 0.001

Exposure Medium Total 8E-10 0.001

Medium Total 6E-05 2
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TABLE 9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 3E-06 -- 9E-07 -- 3E-06 NA -- -- -- --

Benzo(a)pyrene 2E-05 -- 6E-06 -- 2E-05 NA -- -- -- --
Benzo(b)fluoranthene 5E-06 -- 2E-06 -- 6E-06 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0001 -- 0.00005 0.0002
Benzo(k)fluoranthene 1E-07 -- 5E-08 -- 2E-07 NA -- -- -- --
Chrysene 3E-08 -- 1E-08 -- 4E-08 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-06 -- 2E-06 -- 6E-06 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-06 -- 6E-07 -- 2E-06 NA -- -- -- --
Aroclor-1260 2E-07 -- 9E-08 -- 3E-07 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.04 -- -- 0.04

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 3E-05 -- 1E-05 -- 4E-05 0.04 -- 0.00005 0.04

Exposure Point Total 4E-05 0.04

Exposure Medium Total 4E-05 0.04

Air Coddington Cove Benzo(a)anthracene -- 3E-12 -- -- 3E-12 NA -- -- -- --

Benzo(a)pyrene -- 2E-11 -- -- 2E-11 NA -- -- -- --
Benzo(b)fluoranthene -- 5E-12 -- -- 5E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Chrysene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Dibenzo(a,h)anthracene -- 5E-12 -- -- 5E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2E-12 -- -- 2E-12 NA -- -- -- --
Aroclor-1260 -- 4E-13 -- -- 4E-13 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 3E-11 -- -- 3E-11 - - -- - - --

Exposure Point Total 3E-11 --

Exposure Medium Total 3E-11 --

Medium Total 4E-05 0.04

Groundwater Groundwater Coddington Cove Arsenic 5E-05 -- 3E-07 -- 5E-05 Skin, CVS 1 -- 0.009 1

Chromium 1E-05 -- 7E-06 -- 2E-05 None Reported 0.02 -- 0.01 0.03
Cobalt - - -- - - -- - - Thyroid 3 -- 0.008 3
Iron - - -- - - -- - - GS 8 -- 0.05 8

Manganese - - -- - - -- - - CNS 21 -- 3 24

Chemical Total 7E-05 -- 7E-06 -- 7E-05 33 -- 4 37

Exposure Point Total 7E-05 37

Exposure Medium Total 7E-05 37

Medium Total 7E-05 37
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TABLE 9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 7E-09 -- - - -- 7E-09 NA -- -- -- --

Benzo(a)pyrene 3E-08 -- - - -- 3E-08 NA -- -- -- --
Benzo(b)fluoranthene 1E-08 -- - - -- 1E-08 NA -- -- -- --
Benzo(k)fluoranthene 5E-10 -- - - -- 5E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-08 -- - - -- 1E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 4E-09 -- - - -- 4E-09 NA -- -- -- --
Dieldrin 2E-09 -- 5E-08 -- 5E-08 Liver 0.00003 -- 0.0008 0.0008
Arsenic 2E-08 -- 6E-09 -- 3E-08 Skin, CVS 0.0006 -- 0.0002 0.0007
Chromium 2E-08 -- 4E-07 -- 4E-07 None Reported 0.00003 -- 0.0006 0.0006
Cobalt - - -- - - -- - - Thyroid 0.0002 -- 0.00003 0.0003
Iron - - -- - - -- - - GS 0.0009 -- 0.0002 0.001

Manganese - - -- - - -- - - CNS 0.002 -- 0.01 0.02

Chemical Total 1E-07 -- 5E-07 -- 6E-07 0.004 -- 0.02 0.02

Exposure Point Total 6E-07 0.02

Exposure Medium Total 6E-07 0.02

Medium Total 6E-07 0.02

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-07 -- 1E-07 -- 2E-07 NA -- -- -- --

Benzo(a)pyrene 1E-06 -- 1E-06 -- 3E-06 NA -- -- -- --
Benzo(b)fluoranthene 2E-07 -- 1E-07 -- 4E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00001 -- 0.000009 0.00002
Benzo(k)fluoranthene 7E-09 -- 5E-09 -- 1E-08 NA -- -- -- --
Chrysene 2E-09 -- 1E-09 -- 3E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-07 -- 2E-07 -- 5E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-07 -- 7E-08 -- 2E-07 NA -- -- -- --
Aroclor-1254 4E-09 -- 3E-09 -- 7E-09 Immune System 0.001 -- 0.0009 0.002
Dieldrin 1E-08 -- 7E-09 -- 2E-08 Liver 0.0002 -- 0.00010 0.0003
Chromium 2E-06 -- - - -- 2E-06 None Reported 0.003 -- -- 0.003
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Vanadium - - -- - - -- - - Kidney 0.02 -- -- 0.02

Chemical Total 4E-06 -- 2E-06 -- 6E-06 0.05 -- 0.0010 0.05

Exposure Point Total 6E-06 0.05

Exposure Medium Total 6E-06 0.05

Medium Total 6E-06 0.05

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 1E-04 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 39

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1E-04 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 37

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.2 Total Blood HI 0.04

Total CNS HI 25 Total CNS HI 24

Total CVS HI 1 Total CVS HI 1

Total GS HI 8 Total GS HI 8

Total Kidney HI 0.02 Total Kidney HI 0.02

Total Liver HI 0.001 Total Liver HI 0.001
Total Respiratory HI 0.0002 Total None Reported HI 0.03

Total None Reported HI 0.03 Total Skin HI 1
Total Skin HI 2 Total Thyroid HI 3

Total Thyroid HI 4
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TABLE 9.7.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 4E-07 -- 2E-07 -- 6E-07 NA -- -- -- --

Benzo(a)pyrene 5E-06 -- 3E-06 -- 8E-06 NA -- -- -- --
Benzo(b)fluoranthene 8E-07 -- 4E-07 -- 1E-06 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000009 -- 0.000005 0.00001
Chrysene 3E-09 -- 2E-09 -- 5E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 6E-07 -- 3E-07 -- 9E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-07 -- 7E-08 -- 2E-07 NA -- -- -- --
Aroclor-1260 2E-07 -- 1E-07 -- 3E-07 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.03 -- -- 0.03
Antimony - - -- - - -- - - Blood 0.02 -- -- 0.02
Cobalt - - -- - - -- - - Thyroid 0.05 -- -- 0.05
Copper - - -- - - -- - - GS 0.01 -- -- 0.01
Iron - - -- - - -- - - GS 0.05 -- -- 0.05
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02
Silver - - -- - - -- - - Skin 0.01 -- -- 0.01
Thallium - - -- - - -- - - Skin 0.010 -- -- 0.010

Zinc - - -- - - -- - - Blood 0.008 -- -- 0.008

Chemical Total 7E-06 -- 4E-06 -- 1E-05 0.2 -- 0.000005 0.2

Exposure Point Total 1E-05 0.2

Exposure Medium Total 1E-05 0.2

Air Coddington Cove Benzo(a)anthracene -- 4E-12 -- -- 4E-12 NA -- -- -- --

Benzo(a)pyrene -- 5E-11 -- -- 5E-11 NA -- -- -- --
Benzo(b)fluoranthene -- 7E-12 -- -- 7E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Dibenzo(a,h)anthracene -- 6E-12 -- -- 6E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Aroclor-1260 -- 3E-12 -- -- 3E-12 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.0004 -- 0.0004
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 3E-09 -- -- 3E-09 Respiratory -- 0.0002 -- 0.0002
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0007 -- 0.0007
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.001 - - 0.001

Exposure Point Total 3E-09 0.001

Exposure Medium Total 3E-09 0.001

Medium Total 1E-05 0.2
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TABLE 9.7.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 4E-07 -- 2E-07 -- 6E-07 NA -- -- -- --

Benzo(a)pyrene 3E-06 -- 1E-06 -- 4E-06 NA -- -- -- --
Benzo(b)fluoranthene 7E-07 -- 4E-07 -- 1E-06 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00001 -- 0.000007 0.00002
Benzo(k)fluoranthene 2E-08 -- 1E-08 -- 3E-08 NA -- -- -- --
Chrysene 4E-09 -- 2E-09 -- 7E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 6E-07 -- 3E-07 -- 1E-06 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-07 -- 1E-07 -- 4E-07 NA -- -- -- --
Aroclor-1260 9E-08 -- 5E-08 -- 1E-07 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.004 -- -- 0.004

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 5E-06 -- 2E-06 -- 7E-06 0.004 -- 0.000007 0.004

Exposure Point Total 7E-06 0.004

Exposure Medium Total 7E-06 0.004

Air Coddington Cove Benzo(a)anthracene -- 4E-12 -- -- 4E-12 NA -- -- -- --

Benzo(a)pyrene -- 2E-11 -- -- 2E-11 NA -- -- -- --
Benzo(b)fluoranthene -- 7E-12 -- -- 7E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 2E-12 -- -- 2E-12 NA -- -- -- --
Chrysene -- 4E-13 -- -- 4E-13 NA -- -- -- --
Dibenzo(a,h)anthracene -- 7E-12 -- -- 7E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2E-12 -- -- 2E-12 NA -- -- -- --
Aroclor-1260 -- 2E-12 -- -- 2E-12 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 5E-11 -- -- 5E-11 - - -- - - --

Exposure Point Total 5E-11 --

Exposure Medium Total 5E-11 --

Medium Total 7E-06 0.004

Groundwater Groundwater Coddington Cove Arsenic 9E-05 -- 5E-07 -- 9E-05 Skin, CVS 0.6 -- 0.003 0.6

Chromium 8E-06 -- 3E-06 -- 1E-05 None Reported 0.008 -- 0.003 0.01
Cobalt - - -- - - -- - - Thyroid 1 -- 0.003 1
Iron - - -- - - -- - - GS 3 -- 0.02 3

Manganese - - -- - - -- - - CNS 9 -- 1 10

Chemical Total 1E-04 -- 4E-06 -- 1E-04 14 -- 1 15

Exposure Point Total 1E-04 15

Exposure Medium Total 1E-04 15

Medium Total 1E-04 15
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TABLE 9.7.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --

Benzo(a)pyrene 9E-09 -- - - -- 9E-09 NA -- -- -- --
Benzo(b)fluoranthene 3E-09 -- - - -- 3E-09 NA -- -- -- --
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-09 -- - - -- 3E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-09 -- - - -- 1E-09 NA -- -- -- --
Dieldrin 2E-09 -- 9E-08 -- 9E-08 Liver 0.000006 -- 0.0003 0.0003
Arsenic 2E-08 -- 1E-08 -- 3E-08 Skin, CVS 0.0001 -- 0.00007 0.0002
Chromium 5E-09 -- 2E-07 -- 2E-07 None Reported 0.000006 -- 0.0003 0.0003
Cobalt - - -- - - -- - - Thyroid 0.00005 -- 0.00001 0.00007
Iron - - -- - - -- - - GS 0.0002 -- 0.0001 0.0003

Manganese - - -- - - -- - - CNS 0.0004 -- 0.006 0.007

Chemical Total 4E-08 -- 3E-07 -- 4E-07 0.0008 -- 0.007 0.008

Exposure Point Total 4E-07 0.008

Exposure Medium Total 4E-07 0.008

Medium Total 4E-07 0.008

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-08 -- 2E-08 -- 4E-08 NA -- -- -- --

Benzo(a)pyrene 2E-07 -- 2E-07 -- 4E-07 NA -- -- -- --
Benzo(b)fluoranthene 3E-08 -- 3E-08 -- 6E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000001 -- 0.000001 0.000003
Benzo(k)fluoranthene 1E-09 -- 1E-09 -- 2E-09 NA -- -- -- --
Chrysene 3E-10 -- 3E-10 -- 6E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-08 -- 4E-08 -- 9E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-08 -- 2E-08 -- 3E-08 NA -- -- -- --
Aroclor-1254 2E-09 -- 2E-09 -- 3E-09 Immune System 0.0001 -- 0.0001 0.0002
Dieldrin 5E-09 -- 4E-09 -- 9E-09 Liver 0.00002 -- 0.00001 0.00003
Chromium 3E-07 -- - - -- 3E-07 None Reported 0.0003 -- -- 0.0003
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.002 -- -- 0.002
Thallium - - -- - - -- - - Skin 0.0003 -- -- 0.0003

Vanadium - - -- - - -- - - Kidney 0.002 -- -- 0.002

Chemical Total 6E-07 -- 3E-07 -- 9E-07 0.005 -- 0.0001 0.005

Exposure Point Total 9E-07 0.005

Exposure Medium Total 9E-07 0.005

Medium Total 9E-07 0.005

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 1E-04 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 16

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1E-04 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 15

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.02 Total Blood HI 0.004

Total CNS HI 10 Total CNS HI 10

Total CVS HI 0.6 Total CVS HI 0.6

Total GS HI 3 Total GS HI 3

Total Kidney HI 0.002 Total Kidney HI 0.002

Total Liver HI 0.0004 Total Liver HI 0.0004

Total Respiratory HI 0.0002 Total None Reported HI 0.01

Total None Reported HI 0.01 Total Skin HI 0.6

Total Skin HI 0.6 Total Thyroid HI 1

Total Thyroid HI 1
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TABLE 9.8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 3E-06 -- 1E-06 -- 4E-06

Benzo(a)pyrene 4E-05 -- 2E-05 -- 5E-05
Benzo(b)fluoranthene 6E-06 -- 2E-06 -- 8E-06
Benzo(g,h,i)perylene - - -- - - -- - -
Chrysene 2E-08 -- 9E-09 -- 3E-08
Dibenzo(a,h)anthracene 4E-06 -- 2E-06 -- 6E-06
Indeno(1,2,3-cd)pyrene 1E-06 -- 4E-07 -- 1E-06
Aroclor-1260 6E-07 -- 3E-07 -- 9E-07
Aluminum - - -- - - -- - -
Antimony - - -- - - -- - -
Cobalt - - -- - - -- - -
Copper - - -- - - -- - -
Iron - - -- - - -- - -
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Silver - - -- - - -- - -
Thallium - - -- - - -- - -

Zinc - - -- - - -- - -

Chemical Total 5E-05 -- 2E-05 -- 7E-05

Exposure Point Total 7E-05

Exposure Medium Total 7E-05

Air Coddington Cove Benzo(a)anthracene -- 6E-12 -- -- 6E-12

Benzo(a)pyrene -- 8E-11 -- -- 8E-11
Benzo(b)fluoranthene -- 1E-11 -- -- 1E-11
Benzo(g,h,i)perylene -- - - -- -- - -
Chrysene -- 5E-13 -- -- 5E-13
Dibenzo(a,h)anthracene -- 1E-11 -- -- 1E-11
Indeno(1,2,3-cd)pyrene -- 2E-12 -- -- 2E-12
Aroclor-1260 -- 4E-12 -- -- 4E-12
Aluminum -- - - -- -- - -
Antimony -- - - -- -- - -
Cobalt -- 4E-09 -- -- 4E-09
Copper -- - - -- -- - -
Iron -- - - -- -- - -
Lead -- - - -- -- - -
Manganese -- - - -- -- - -
Silver -- - - -- -- - -
Thallium -- - - -- -- - -

Zinc -- - - -- -- - -

Chemical Total -- 4E-09 -- -- 4E-09

Exposure Point Total 4E-09

Exposure Medium Total 4E-09

Medium Total 7E-05
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TABLE 9.8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 3E-06 -- 1E-06 -- 4E-06

Benzo(a)pyrene 2E-05 -- 8E-06 -- 3E-05
Benzo(b)fluoranthene 5E-06 -- 2E-06 -- 7E-06
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 1E-07 -- 6E-08 -- 2E-07
Chrysene 3E-08 -- 1E-08 -- 5E-08
Dibenzo(a,h)anthracene 5E-06 -- 2E-06 -- 7E-06
Indeno(1,2,3-cd)pyrene 2E-06 -- 8E-07 -- 3E-06
Aroclor-1260 3E-07 -- 1E-07 -- 5E-07
Antimony - - -- - - -- - -

Lead - - -- - - -- - -

Chemical Total 4E-05 -- 1E-05 -- 5E-05

Exposure Point Total 5E-05

Exposure Medium Total 5E-05

Air Coddington Cove Benzo(a)anthracene -- 6E-12 -- -- 6E-12

Benzo(a)pyrene -- 4E-11 -- -- 4E-11
Benzo(b)fluoranthene -- 1E-11 -- -- 1E-11
Benzo(g,h,i)perylene -- - - -- -- - -
Benzo(k)fluoranthene -- 3E-12 -- -- 3E-12
Chrysene -- 7E-13 -- -- 7E-13
Dibenzo(a,h)anthracene -- 1E-11 -- -- 1E-11
Indeno(1,2,3-cd)pyrene -- 4E-12 -- -- 4E-12
Aroclor-1260 -- 2E-12 -- -- 2E-12
Antimony -- - - -- -- - -

Lead -- - - -- -- - -

Chemical Total -- 8E-11 -- -- 8E-11

Exposure Point Total 8E-11

Exposure Medium Total 8E-11

Medium Total 5E-05

Groundwater Groundwater Coddington Cove Arsenic 1E-04 -- 8E-07 -- 1E-04

Chromium 2E-05 -- 1E-05 -- 3E-05
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 2E-04 -- 1E-05 -- 2E-04

Exposure Point Total 2E-04

Exposure Medium Total 2E-04

Medium Total 2E-04
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TABLE 9.8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 9E-09 -- - - -- 9E-09

Benzo(a)pyrene 4E-08 -- - - -- 4E-08
Benzo(b)fluoranthene 1E-08 -- - - -- 1E-08
Benzo(k)fluoranthene 6E-10 -- - - -- 6E-10
Dibenzo(a,h)anthracene 1E-08 -- - - -- 1E-08
Indeno(1,2,3-cd)pyrene 6E-09 -- - - -- 6E-09
Dieldrin 3E-09 -- 1E-07 -- 1E-07
Arsenic 4E-08 -- 2E-08 -- 6E-08
Chromium 2E-08 -- 6E-07 -- 7E-07
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-07 -- 8E-07 -- 1E-06

Exposure Point Total 1E-06

Exposure Medium Total 1E-06

Medium Total 1E-06

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-07 -- 1E-07 -- 3E-07

Benzo(a)pyrene 2E-06 -- 1E-06 -- 3E-06
Benzo(b)fluoranthene 2E-07 -- 2E-07 -- 4E-07
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 8E-09 -- 6E-09 -- 1E-08
Chrysene 2E-09 -- 2E-09 -- 4E-09
Dibenzo(a,h)anthracene 3E-07 -- 3E-07 -- 6E-07
Indeno(1,2,3-cd)pyrene 1E-07 -- 9E-08 -- 2E-07
Aroclor-1254 5E-09 -- 5E-09 -- 1E-08
Dieldrin 2E-08 -- 1E-08 -- 3E-08
Chromium 2E-06 -- - - -- 2E-06
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Thallium - - -- - - -- - -

Vanadium - - -- - - -- - -

Chemical Total 5E-06 -- 2E-06 -- 7E-06

Exposure Point Total 7E-06

Exposure Medium Total 7E-06

Medium Total 7E-06

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 3E-04

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 2E-04

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 4E-09 -- 5E-10 -- 5E-09 NA -- -- -- --

Benzo(a)pyrene 6E-08 -- 7E-09 -- 6E-08 NA -- -- -- --
Benzo(b)fluoranthene 8E-09 -- 1E-09 -- 9E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000004 -- 0.0000006 0.000005
Chrysene 4E-11 -- 5E-12 -- 4E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 6E-09 -- 8E-10 -- 7E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-09 -- 2E-10 -- 2E-09 NA -- -- -- --
Aroclor-1260 4E-09 -- 5E-10 -- 4E-09 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.01 -- -- 0.01
Antimony - - -- - - -- - - Blood 0.008 -- -- 0.008
Cobalt - - -- - - -- - - Thyroid 0.002 -- -- 0.002
Copper - - -- - - -- - - GS 0.02 -- -- 0.02
Iron - - -- - - -- - - GS 0.03 -- -- 0.03
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.01 -- -- 0.01
Silver - - -- - - -- - - Skin 0.007 -- -- 0.007
Thallium - - -- - - -- - - Skin 0.001 -- -- 0.001

Zinc - - -- - - -- - - Blood 0.004 -- -- 0.004

Chemical Total 8E-08 -- 1E-08 -- 9E-08 0.10 -- 0.0000006 0.10

Exposure Point Total 9E-08 0.10

Exposure Medium Total 9E-08 0.10

Air Coddington Cove Benzo(a)anthracene -- 2E-11 -- -- 2E-11 NA -- -- -- --

Benzo(a)pyrene -- 2E-10 -- -- 2E-10 NA -- -- -- --
Benzo(b)fluoranthene -- 3E-11 -- -- 3E-11 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Dibenzo(a,h)anthracene -- 3E-11 -- -- 3E-11 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5E-12 -- -- 5E-12 NA -- -- -- --
Aroclor-1260 -- 3E-11 -- -- 3E-11 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.07 -- 0.07
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 2E-08 -- -- 2E-08 Respiratory -- 0.009 -- 0.009
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.1 -- 0.1
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-08 -- -- 2E-08 - - 0.2 - - 0.2

Exposure Point Total 2E-08 0.2

Exposure Medium Total 2E-08 0.2

Medium Total 1E-07 0.3

12/6/2012
179



PAGE 2 OF 3

TABLE 9.1.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 4E-09 -- 5E-10 -- 5E-09 NA -- -- -- --

Benzo(a)pyrene 3E-08 -- 4E-09 -- 3E-08 NA -- -- -- --
Benzo(b)fluoranthene 8E-09 -- 1E-09 -- 9E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000007 -- 0.0000009 0.000008
Benzo(k)fluoranthene 2E-10 -- 3E-11 -- 2E-10 NA -- -- -- --
Chrysene 5E-11 -- 6E-12 -- 6E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 7E-09 -- 9E-10 -- 8E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-09 -- 4E-10 -- 3E-09 NA -- -- -- --
Aroclor-1260 2E-09 -- 3E-10 -- 2E-09 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.002 -- -- 0.002

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 5E-08 -- 7E-09 -- 6E-08 0.002 -- 0.0000009 0.002

Exposure Point Total 6E-08 0.002

Exposure Medium Total 6E-08 0.002

Air Coddington Cove Benzo(a)anthracene -- 2E-11 -- -- 2E-11 NA -- -- -- --

Benzo(a)pyrene -- 1E-10 -- -- 1E-10 NA -- -- -- --
Benzo(b)fluoranthene -- 3E-11 -- -- 3E-11 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 8E-12 -- -- 8E-12 NA -- -- -- --
Chrysene -- 2E-12 -- -- 2E-12 NA -- -- -- --
Dibenzo(a,h)anthracene -- 3E-11 -- -- 3E-11 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1E-11 -- -- 1E-11 NA -- -- -- --
Aroclor-1260 -- 1E-11 -- -- 1E-11 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - -- - - --

Exposure Point Total 2E-10 --

Exposure Medium Total 2E-10 --

Medium Total 6E-08 0.002

Groundwater Groundwater Coddington Cove Arsenic 2E-09 -- 5E-10 -- 3E-09 Skin, CVS 0.0003 -- 0.00008 0.0004

Chromium 9E-11 -- 2E-09 -- 2E-09 None Reported 0.0000007 -- 0.00001 0.00001
Cobalt - - -- - - -- - - Thyroid 0.00007 -- 0.000007 0.00008
Iron - - -- - - -- - - GS 0.002 -- 0.0005 0.002

Manganese - - -- - - -- - - CNS 0.005 -- 0.03 0.04

Chemical Total 2E-09 -- 3E-09 -- 5E-09 0.007 -- 0.03 0.04

Exposure Point Total 5E-09 0.04

Exposure Medium Total 5E-09 0.04

Medium Total 5E-09 0.04
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TABLE 9.1.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-10 -- - - -- 1E-10 NA -- -- -- --

Benzo(a)pyrene 6E-10 -- - - -- 6E-10 NA -- -- -- --
Benzo(b)fluoranthene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Benzo(k)fluoranthene 1E-11 -- - - -- 1E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-11 -- - - -- 9E-11 NA -- -- -- --
Dieldrin 2E-10 -- 2E-09 -- 2E-09 CNS 0.000009 -- 0.00008 0.00009
Arsenic 2E-09 -- 3E-10 -- 3E-09 Skin, CVS 0.0004 -- 0.00005 0.0004
Chromium 4E-10 -- 4E-09 -- 4E-09 None Reported 0.000003 -- 0.00003 0.00003
Cobalt - - -- - - -- - - Thyroid 0.00002 -- 0.0000009 0.00002
Iron - - -- - - -- - - GS 0.0006 -- 0.00008 0.0007

Manganese - - -- - - -- - - CNS 0.001 -- 0.004 0.006

Chemical Total 4E-09 -- 6E-09 -- 1E-08 0.002 -- 0.005 0.007

Exposure Point Total 1E-08 0.007

Exposure Medium Total 1E-08 0.007

Medium Total 1E-08 0.007

Sediment Sediment Coddington Cove Benzo(a)anthracene 9E-10 -- 2E-10 -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 1E-08 -- 3E-09 -- 1E-08 NA -- -- -- --
Benzo(b)fluoranthene 1E-09 -- 4E-10 -- 2E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.0000007 0.000003
Benzo(k)fluoranthene 5E-11 -- 1E-11 -- 6E-11 NA -- -- -- --
Chrysene 1E-11 -- 3E-12 -- 2E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-09 -- 5E-10 -- 3E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 7E-10 -- 2E-10 -- 9E-10 NA -- -- -- --
Aroclor-1254 1E-10 -- 4E-11 -- 2E-10 Immune 0.0002 -- 0.00007 0.0003
Dieldrin 4E-10 -- 9E-11 -- 5E-10 CNS 0.00002 -- 0.000004 0.00002
Chromium 1E-08 -- - - -- 1E-08 None Reported 0.00009 -- -- 0.00009
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.005 -- -- 0.005
Thallium - - -- - - -- - - Skin 0.0002 -- -- 0.0002

Vanadium - - -- - - -- - - Kidney 0.004 -- -- 0.004

Chemical Total 3E-08 -- 4E-09 -- 3E-08 0.009 -- 0.00007 0.009

Exposure Point Total 3E-08 0.009

Exposure Medium Total 3E-08 0.009

Medium Total 3E-08 0.009

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 2E-07 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 0.4

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 1E-07 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 0.06
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TABLE 9.2.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 9E-09 -- 3E-09 -- 1E-08 NA -- -- -- --

Benzo(a)pyrene 1E-07 -- 3E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 5E-09 -- 2E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0000007 -- 0.0000002 0.0000009
Chrysene 7E-11 -- 2E-11 -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-08 -- 4E-09 -- 2E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-09 -- 9E-10 -- 4E-09 NA -- -- -- --
Aroclor-1260 1E-09 -- 4E-10 -- 2E-09 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.002 -- -- 0.002
Antimony - - -- - - -- - - Blood 0.001 -- -- 0.001
Cobalt - - -- - - -- - - Thyroid 0.004 -- -- 0.004
Copper - - -- - - -- - - GS 0.0008 -- -- 0.0008
Iron - - -- - - -- - - GS 0.004 -- -- 0.004
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.002 -- -- 0.002
Silver - - -- - - -- - - Skin 0.001 -- -- 0.001
Thallium - - -- - - -- - - Skin 0.0008 -- -- 0.0008

Zinc - - -- - - -- - - Blood 0.0006 -- -- 0.0006

Chemical Total 2E-07 -- 5E-08 -- 2E-07 0.02 -- 0.0000002 0.02

Exposure Point Total 2E-07 0.02

Exposure Medium Total 2E-07 0.02

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 1E-15 -- -- 1E-15 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 4E-15 -- -- 4E-15 NA -- -- -- --
Aroclor-1260 -- 3E-15 -- -- 3E-15 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.000004 -- 0.000004
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 3E-12 -- -- 3E-12 Respiratory -- 0.000002 -- 0.000002
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.000008 -- 0.000008
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 3E-12 -- -- 3E-12 - - 0.00001 - - 0.00001

Exposure Point Total 3E-12 0.00001

Exposure Medium Total 3E-12 0.00001

Medium Total 2E-07 0.02
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TABLE 9.2.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 9E-09 -- 3E-09 -- 1E-08 NA -- -- -- --

Benzo(a)pyrene 6E-08 -- 2E-08 -- 8E-08 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 5E-09 -- 2E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000001 -- 0.0000003 0.000001
Benzo(k)fluoranthene 4E-10 -- 1E-10 -- 6E-10 NA -- -- -- --
Chrysene 1E-10 -- 3E-11 -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-08 -- 4E-09 -- 2E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 6E-09 -- 2E-09 -- 8E-09 NA -- -- -- --
Aroclor-1260 6E-10 -- 2E-10 -- 8E-10 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.0004 -- -- 0.0004

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 1E-07 -- 3E-08 -- 1E-07 0.0004 -- 0.0000003 0.0004

Exposure Point Total 1E-07 0.0004

Exposure Medium Total 1E-07 0.0004

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 8E-14 -- -- 8E-14 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 6E-15 -- -- 6E-15 NA -- -- -- --
Chrysene -- 1E-15 -- -- 1E-15 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 8E-15 -- -- 8E-15 NA -- -- -- --
Aroclor-1260 -- 2E-15 -- -- 2E-15 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-13 -- -- 2E-13 - - -- - - --

Exposure Point Total 2E-13 --

Exposure Medium Total 2E-13 --

Medium Total 1E-07 0.0004

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-09 -- - - -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 6E-09 -- - - -- 6E-09 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-10 -- - - -- 9E-10 NA -- -- -- --
Dieldrin 3E-10 -- 6E-09 -- 6E-09 Liver 0.00001 -- 0.0003 0.0003
Arsenic 4E-09 -- 5E-10 -- 4E-09 Skin, CVS 0.0003 -- 0.00004 0.0003
Chromium 4E-09 -- 4E-08 -- 4E-08 None Reported 0.00001 -- 0.0001 0.0002
Cobalt - - -- - - -- - - Thyroid 0.0001 -- 0.000007 0.0001
Iron - - -- - - -- - - GS 0.0004 -- 0.00006 0.0005

Manganese - - -- - - -- - - CNS 0.001 -- 0.004 0.005

Chemical Total 2E-08 -- 5E-08 -- 7E-08 0.002 -- 0.004 0.006

Exposure Point Total 7E-08 0.006

Exposure Medium Total 7E-08 0.006

Medium Total 7E-08 0.006
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TABLE 9.2.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-08 -- 4E-09 -- 2E-08 NA -- -- -- --

Benzo(a)pyrene 1E-07 -- 4E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 6E-09 -- 3E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.0000009 0.000004
Benzo(k)fluoranthene 7E-10 -- 2E-10 -- 1E-09 NA -- -- -- --
Chrysene 2E-10 -- 6E-11 -- 2E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-08 -- 9E-09 -- 4E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-08 -- 3E-09 -- 1E-08 NA -- -- -- --
Aroclor-1254 3E-10 -- 1E-10 -- 4E-10 Immune System 0.0003 -- 0.00009 0.0004
Dieldrin 1E-09 -- 2E-10 -- 1E-09 Liver 0.00004 -- 0.000010 0.00005
Chromium 2E-07 -- - - -- 2E-07 None Reported 0.0006 -- -- 0.0006
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.005 -- -- 0.005
Thallium - - -- - - -- - - Skin 0.0008 -- -- 0.0008

Vanadium - - -- - - -- - - Kidney 0.005 -- -- 0.005

Chemical Total 4E-07 -- 7E-08 -- 5E-07 0.01 -- 0.00010 0.01

Exposure Point Total 5E-07 0.01

Exposure Medium Total 5E-07 0.01

Medium Total 5E-07 0.01

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 7E-07 Total Surface Soil, Surface Water, and Sediment HI 0.03

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 7E-07 Total Subsurface Soil, Surface Water, and Sediment HI 0.02

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 8E-10 -- 2E-10 -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 1E-08 -- 3E-09 -- 1E-08 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- 5E-10 -- 2E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0000001 -- 0.00000002 0.0000001
Chrysene 7E-12 -- 2E-12 -- 9E-12 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-09 -- 4E-10 -- 2E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-10 -- 8E-11 -- 3E-10 NA -- -- -- --
Aroclor-1260 5E-10 -- 1E-10 -- 6E-10 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.000 -- -- 0.000
Antimony - - -- - - -- - - Blood 0.0001 -- -- 0.0001
Cobalt - - -- - - -- - - Thyroid 0.000 -- -- 0.000
Copper - - -- - - -- - - GS 0.0001 -- -- 0.0001
Iron - - -- - - -- - - GS 0.000 -- -- 0.000
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.0002 -- -- 0.0002
Silver - - -- - - -- - - Skin 0.0001 -- -- 0.0001
Thallium - - -- - - -- - - Skin 0.0001 -- -- 0.0001

Zinc - - -- - - -- - - Blood 0.0001 -- -- 0.0001

Chemical Total 2E-08 -- 5E-09 -- 2E-08 0.002 -- 0.00000002 0.002

Exposure Point Total 2E-08 0.002

Exposure Medium Total 2E-08 0.002

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 1E-13 -- -- 1E-13 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 9E-16 -- -- 9E-16 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3E-15 -- -- 3E-15 NA -- -- -- --
Aroclor-1260 -- 1E-14 -- -- 1E-14 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.000004 -- 0.000004
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 1E-11 -- -- 1E-11 Respiratory -- 0.000002 -- 0.000002
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.000008 -- 0.000008
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-11 -- -- 1E-11 - - 0.00001 - - 0.00001

Exposure Point Total 1E-11 0.00001

Exposure Medium Total 1E-11 0.00001

Medium Total 2E-08 0.002
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TABLE 9.3.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 8E-10 -- 2E-10 -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 5E-09 -- 2E-09 -- 7E-09 NA -- -- -- --
Benzo(b)fluoranthene 1E-09 -- 4E-10 -- 2E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0000001 -- 0.00000003 0.0000002
Benzo(k)fluoranthene 4E-11 -- 1E-11 -- 5E-11 NA -- -- -- --
Chrysene 9E-12 -- 3E-12 -- 1E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 1E-09 -- 4E-10 -- 2E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 5E-10 -- 2E-10 -- 7E-10 NA -- -- -- --
Aroclor-1260 2E-10 -- 7E-11 -- 3E-10 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.0000 -- -- 0.0000

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 1E-08 -- 3E-09 -- 1E-08 0.0000 -- 0.00000003 0.0000

Exposure Point Total 1E-08 0.0000

Exposure Medium Total 1E-08 0.0000

Air Coddington Cove Benzo(a)anthracene -- 1E-14 -- -- 1E-14 NA -- -- -- --

Benzo(a)pyrene -- 7E-14 -- -- 7E-14 NA -- -- -- --
Benzo(b)fluoranthene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 5E-15 -- -- 5E-15 NA -- -- -- --
Chrysene -- 1E-15 -- -- 1E-15 NA -- -- -- --
Dibenzo(a,h)anthracene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 7E-15 -- -- 7E-15 NA -- -- -- --
Aroclor-1260 -- 6E-15 -- -- 6E-15 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-13 -- -- 1E-13 - - -- - - --

Exposure Point Total 1E-13 --

Exposure Medium Total 1E-13 --

Medium Total 1E-08 0.0000

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-10 -- - - -- 1E-10 NA -- -- -- --

Benzo(a)pyrene 5E-10 -- - - -- 5E-10 NA -- -- -- --
Benzo(b)fluoranthene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Benzo(k)fluoranthene 9E-12 -- - - -- 9E-12 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 8E-11 -- - - -- 8E-11 NA -- -- -- --
Dieldrin 1E-10 -- 9E-09 -- 1E-08 Liver 0.000001 -- 0.0001 0.0001
Arsenic 1E-09 -- 8E-10 -- 2E-09 Skin, CVS 0.00003 -- 0.00002 0.00005
Chromium 3E-10 -- 2E-08 -- 2E-08 None Reported 0.000001 -- 0.0001 0.0001
Cobalt - - -- - - -- - - Thyroid 0.00001 -- 0.000003 0.00002
Iron - - -- - - -- - - GS 0.00005 -- 0.00003 0.0001

Manganese - - -- - - -- - - CNS 0.0001 -- 0.002 0.002

Chemical Total 3E-09 -- 3E-08 -- 3E-08 0.0002 -- 0.002 0.002

Exposure Point Total 3E-08 0.002

Exposure Medium Total 3E-08 0.002

Medium Total 3E-08 0.002
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TABLE 9.3.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-09 -- 1E-09 -- 3E-09 NA -- -- -- --

Benzo(a)pyrene 1E-08 -- 2E-08 -- 3E-08 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- 2E-09 -- 4E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000000 -- 0.0000004 0.000001
Benzo(k)fluoranthene 7E-11 -- 8E-11 -- 1E-10 NA -- -- -- --
Chrysene 2E-11 -- 2E-11 -- 4E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-09 -- 3E-09 -- 6E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-10 -- 1E-09 -- 2E-09 NA -- -- -- --
Aroclor-1254 1E-10 -- 1E-10 -- 3E-10 Immune System 0.0000 -- 0.00004 0.0001
Dieldrin 4E-10 -- 3E-10 -- 7E-10 Liver 0.00000 -- 0.000004 0.00001
Chromium 2E-08 -- - - -- 2E-08 None Reported 0.0001 -- -- 0.0001
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.001 -- -- 0.001
Thallium - - -- - - -- - - Skin 0.0001 -- -- 0.0001

Vanadium - - -- - - -- - - Kidney 0.000 -- -- 0.000

Chemical Total 4E-08 -- 2E-08 -- 6E-08 0.001 -- 0.00004 0.001

Exposure Point Total 6E-08 0.001

Exposure Medium Total 6E-08 0.001

Medium Total 6E-08 0.001

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 1E-07 Total Surface Soil, Surface Water, and Sediment HI 0.01

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 1E-07 Total Subsurface Soil, Surface Water, and Sediment HI 0.003

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 3E-09 -- 1E-08

Benzo(a)pyrene 1E-07 -- 4E-08 -- 2E-07
Benzo(b)fluoranthene 2E-08 -- 6E-09 -- 3E-08
Benzo(g,h,i)perylene - - -- - - -- - -
Chrysene 8E-11 -- 2E-11 -- 1E-10
Dibenzo(a,h)anthracene 1E-08 -- 4E-09 -- 2E-08
Indeno(1,2,3-cd)pyrene 3E-09 -- 9E-10 -- 4E-09
Aroclor-1260 2E-09 -- 5E-10 -- 2E-09
Aluminum - - -- - - -- - -
Antimony - - -- - - -- - -
Cobalt - - -- - - -- - -
Copper - - -- - - -- - -
Iron - - -- - - -- - -
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Silver - - -- - - -- - -
Thallium - - -- - - -- - -

Zinc - - -- - - -- - -

Chemical Total 2E-07 -- 5E-08 -- 2E-07

Exposure Point Total 2E-07

Exposure Medium Total 2E-07

Air Coddington Cove Benzo(a)anthracene -- 2E-14 -- -- 2E-14

Benzo(a)pyrene -- 3E-13 -- -- 3E-13
Benzo(b)fluoranthene -- 5E-14 -- -- 5E-14
Benzo(g,h,i)perylene -- - - -- -- - -
Chrysene -- 2E-15 -- -- 2E-15
Dibenzo(a,h)anthracene -- 4E-14 -- -- 4E-14
Indeno(1,2,3-cd)pyrene -- 8E-15 -- -- 8E-15
Aroclor-1260 -- 1E-14 -- -- 1E-14
Aluminum -- - - -- -- - -
Antimony -- - - -- -- - -
Cobalt -- 1E-11 -- -- 1E-11
Copper -- - - -- -- - -
Iron -- - - -- -- - -
Lead -- - - -- -- - -
Manganese -- - - -- -- - -
Silver -- - - -- -- - -
Thallium -- - - -- -- - -

Zinc -- - - -- -- - -

Chemical Total -- 1E-11 -- -- 1E-11

Exposure Point Total 1E-11

Exposure Medium Total 1E-11

Medium Total 2E-07
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TABLE 9.4.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 1E-08 -- 3E-09 -- 1E-08

Benzo(a)pyrene 6E-08 -- 2E-08 -- 8E-08
Benzo(b)fluoranthene 2E-08 -- 5E-09 -- 2E-08
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 5E-10 -- 1E-10 -- 6E-10
Chrysene 1E-10 -- 3E-11 -- 1E-10
Dibenzo(a,h)anthracene 2E-08 -- 5E-09 -- 2E-08
Indeno(1,2,3-cd)pyrene 6E-09 -- 2E-09 -- 8E-09
Aroclor-1260 9E-10 -- 3E-10 -- 1E-09
Antimony - - -- - - -- - -

Lead - - -- - - -- - -

Chemical Total 1E-07 -- 3E-08 -- 2E-07

Exposure Point Total 2E-07

Exposure Medium Total 2E-07

Air Coddington Cove Benzo(a)anthracene -- 2E-14 -- -- 2E-14

Benzo(a)pyrene -- 2E-13 -- -- 2E-13
Benzo(b)fluoranthene -- 4E-14 -- -- 4E-14
Benzo(g,h,i)perylene -- - - -- -- - -
Benzo(k)fluoranthene -- 1E-14 -- -- 1E-14
Chrysene -- 3E-15 -- -- 3E-15
Dibenzo(a,h)anthracene -- 4E-14 -- -- 4E-14
Indeno(1,2,3-cd)pyrene -- 2E-14 -- -- 2E-14
Aroclor-1260 -- 7E-15 -- -- 7E-15
Antimony -- - - -- -- - -

Lead -- - - -- -- - -

Chemical Total -- 3E-13 -- -- 3E-13

Exposure Point Total 3E-13

Exposure Medium Total 3E-13

Medium Total 2E-07

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-09 -- - - -- 1E-09

Benzo(a)pyrene 6E-09 -- - - -- 6E-09
Benzo(b)fluoranthene 3E-09 -- - - -- 3E-09
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10
Dibenzo(a,h)anthracene 2E-09 -- - - -- 2E-09
Indeno(1,2,3-cd)pyrene 1E-09 -- - - -- 1E-09
Dieldrin 4E-10 -- 2E-08 -- 2E-08
Arsenic 5E-09 -- 1E-09 -- 6E-09
Chromium 4E-09 -- 6E-08 -- 6E-08
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 2E-08 -- 7E-08 -- 1E-07

Exposure Point Total 1E-07

Exposure Medium Total 1E-07

Medium Total 1E-07
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TABLE 9.4.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-08 -- 5E-09 -- 2E-08

Benzo(a)pyrene 2E-07 -- 6E-08 -- 2E-07
Benzo(b)fluoranthene 2E-08 -- 8E-09 -- 3E-08
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 8E-10 -- 3E-10 -- 1E-09
Chrysene 2E-10 -- 8E-11 -- 3E-10
Dibenzo(a,h)anthracene 3E-08 -- 1E-08 -- 4E-08
Indeno(1,2,3-cd)pyrene 1E-08 -- 4E-09 -- 2E-08
Aroclor-1254 4E-10 -- 2E-10 -- 7E-10
Dieldrin 1E-09 -- 6E-10 -- 2E-09
Chromium 2E-07 -- - - -- 2E-07
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Thallium - - -- - - -- - -

Vanadium - - -- - - -- - -

Chemical Total 4E-07 -- 9E-08 -- 5E-07

Exposure Point Total 5E-07

Exposure Medium Total 5E-07

Medium Total 5E-07

Receptor Total Total Surface Soil, Surface Water, and Sediment Risks 9E-07

Receptor Total Total Subsurface Soil, Surface Water, and Sediment Risks 8E-07

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 2E-08 -- 4E-09 -- 3E-08 NA -- -- -- --

Benzo(a)pyrene 3E-07 -- 6E-08 -- 4E-07 NA -- -- -- --
Benzo(b)fluoranthene 5E-08 -- 8E-09 -- 6E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.0000005 0.000003
Chrysene 2E-10 -- 3E-11 -- 2E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-08 -- 6E-09 -- 4E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 8E-09 -- 1E-09 -- 9E-09 NA -- -- -- --
Aroclor-1260 2E-08 -- 4E-09 -- 3E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.009 -- -- 0.009
Antimony - - -- - - -- - - Blood 0.005 -- -- 0.005
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Copper - - -- - - -- - - GS 0.003 -- -- 0.003
Iron - - -- - - -- - - GS 0.02 -- -- 0.02
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.007 -- -- 0.007
Silver - - -- - - -- - - Skin 0.004 -- -- 0.004
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Zinc - - -- - - -- - - Blood 0.002 -- -- 0.002

Chemical Total 5E-07 -- 8E-08 -- 5E-07 0.07 -- 0.0000005 0.07

Exposure Point Total 5E-07 0.07

Exposure Medium Total 5E-07 0.07

Air Coddington Cove Benzo(a)anthracene -- 2E-13 -- -- 2E-13 NA -- -- -- --

Benzo(a)pyrene -- 2E-12 -- -- 2E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 1E-14 -- -- 1E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5E-14 -- -- 5E-14 NA -- -- -- --
Aroclor-1260 -- 3E-13 -- -- 3E-13 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.00008 -- 0.00008
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 2E-10 -- -- 2E-10 Respiratory -- 0.00003 -- 0.00003
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0001 -- 0.0001
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.0003 - - 0.0003

Exposure Point Total 2E-10 0.0003

Exposure Medium Total 2E-10 0.0003

Medium Total 5E-07 0.07
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TABLE 9.5.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 2E-08 -- 4E-09 -- 3E-08 NA -- -- -- --

Benzo(a)pyrene 2E-07 -- 3E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 4E-08 -- 8E-09 -- 5E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000004 -- 0.0000007 0.000005
Benzo(k)fluoranthene 1E-09 -- 2E-10 -- 1E-09 NA -- -- -- --
Chrysene 3E-10 -- 5E-11 -- 3E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 4E-08 -- 7E-09 -- 5E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-08 -- 3E-09 -- 2E-08 NA -- -- -- --
Aroclor-1260 1E-08 -- 2E-09 -- 1E-08 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.001 -- -- 0.001

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 3E-07 -- 5E-08 -- 3E-07 0.001 -- 0.0000007 0.001

Exposure Point Total 3E-07 0.001

Exposure Medium Total 3E-07 0.001

Air Coddington Cove Benzo(a)anthracene -- 2E-13 -- -- 2E-13 NA -- -- -- --

Benzo(a)pyrene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 8E-14 -- -- 8E-14 NA -- -- -- --
Chrysene -- 2E-14 -- -- 2E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1E-13 -- -- 1E-13 NA -- -- -- --
Aroclor-1260 -- 1E-13 -- -- 1E-13 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-12 -- -- 2E-12 - - -- - - --

Exposure Point Total 2E-12 --

Exposure Medium Total 2E-12 --

Medium Total 3E-07 0.001

Groundwater Groundwater Coddington Cove Arsenic 7E-06 -- 5E-09 -- 7E-06 Skin, CVS 0.1 -- 0.00008 0.1

Chromium 3E-07 -- 2E-08 -- 4E-07 None Reported 0.002 -- 0.00009 0.002
Cobalt - - -- - - -- - - Thyroid 0.3 -- 0.00007 0.3
Iron - - -- - - -- - - GS 0.7 -- 0.0005 0.7

Manganese - - -- - - -- - - CNS 2 -- 0.03 2

Chemical Total 8E-06 -- 2E-08 -- 8E-06 3 -- 0.03 3

Exposure Point Total 8E-06 3

Exposure Medium Total 8E-06 3

Medium Total 8E-06 3
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TABLE 9.5.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 4E-10 -- - - -- 4E-10 NA -- -- -- --

Benzo(a)pyrene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Benzo(b)fluoranthene 7E-10 -- - - -- 7E-10 NA -- -- -- --
Benzo(k)fluoranthene 3E-11 -- - - -- 3E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 6E-10 -- - - -- 6E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 3E-10 -- - - -- 3E-10 NA -- -- -- --
Dieldrin 6E-10 -- 5E-08 -- 5E-08 Liver 0.000006 -- 0.0005 0.0005
Arsenic 7E-09 -- 8E-09 -- 2E-08 Skin, CVS 0.0001 -- 0.0001 0.0003
Chromium 1E-09 -- 1E-07 -- 1E-07 None Reported 0.000006 -- 0.0005 0.0005
Cobalt - - -- - - -- - - Thyroid 0.00006 -- 0.00003 0.00008
Iron - - -- - - -- - - GS 0.0002 -- 0.0002 0.0004

Manganese - - -- - - -- - - CNS 0.0004 -- 0.01 0.01

Chemical Total 1E-08 -- 2E-07 -- 2E-07 0.0008 -- 0.01 0.02

Exposure Point Total 2E-07 0.02

Exposure Medium Total 2E-07 0.02

Medium Total 2E-07 0.02

Sediment Sediment Coddington Cove Benzo(a)anthracene 2E-09 -- 4E-09 -- 6E-09 NA -- -- -- --

Benzo(a)pyrene 2E-08 -- 5E-08 -- 7E-08 NA -- -- -- --
Benzo(b)fluoranthene 3E-09 -- 7E-09 -- 1E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0000007 -- 0.000001 0.000002
Benzo(k)fluoranthene 1E-10 -- 2E-10 -- 4E-10 NA -- -- -- --
Chrysene 3E-11 -- 6E-11 -- 9E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 5E-09 -- 1E-08 -- 1E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-09 -- 3E-09 -- 5E-09 NA -- -- -- --
Aroclor-1254 3E-10 -- 7E-10 -- 1E-09 Immune System 0.00006 -- 0.0001 0.0002
Dieldrin 1E-09 -- 2E-09 -- 3E-09 Liver 0.000010 -- 0.00002 0.00003
Chromium 3E-08 -- - - -- 3E-08 None Reported 0.0001 -- -- 0.0001
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.001 -- -- 0.001
Thallium - - -- - - -- - - Skin 0.0002 -- -- 0.0002

Vanadium - - -- - - -- - - Kidney 0.001 -- -- 0.001

Chemical Total 6E-08 -- 7E-08 -- 1E-07 0.003 -- 0.0002 0.003

Exposure Point Total 1E-07 0.003

Exposure Medium Total 1E-07 0.003

Medium Total 1E-07 0.003

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 9E-06 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 3

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 8E-06 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 3

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.007 Total Blood HI 0.001

Total CNS HI 2 Total CNS HI 2

Total CVS HI 0.1 Total CVS HI 0.1

Total GS HI 0.7 Total GS HI 0.7

Total Kidney HI 0.001 Total Kidney HI 0.001

Total Liver HI 0.0005 Total Liver HI 0.0005

Total Respiratory HI 0.00003 Total None Reported HI 0.003

Total None Reported HI 0.003 Total Skin HI 0.1

Total Skin HI 0.1 Total Thyroid HI 0.3

Total Thyroid HI 0.3
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TABLE 9.6.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 3E-07 -- 5E-08 -- 4E-07 NA -- -- -- --

Benzo(a)pyrene 5E-06 -- 7E-07 -- 5E-06 NA -- -- -- --
Benzo(b)fluoranthene 7E-07 -- 1E-07 -- 8E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00003 -- 0.000004 0.00003
Chrysene 3E-09 -- 4E-10 -- 3E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 5E-07 -- 8E-08 -- 6E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-07 -- 2E-08 -- 1E-07 NA -- -- -- --
Aroclor-1260 5E-08 -- 8E-09 -- 6E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.09 -- -- 0.09
Antimony - - -- - - -- - - Blood 0.05 -- -- 0.05
Cobalt - - -- - - -- - - Thyroid 0.2 -- -- 0.2
Copper - - -- - - -- - - GS 0.03 -- -- 0.03
Iron - - -- - - -- - - GS 0.2 -- -- 0.2
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.07 -- -- 0.07
Silver - - -- - - -- - - Skin 0.04 -- -- 0.04
Thallium - - -- - - -- - - Skin 0.03 -- -- 0.03

Zinc - - -- - - -- - - Blood 0.02 -- -- 0.02

Chemical Total 6E-06 -- 9E-07 -- 7E-06 0.7 -- 0.000004 0.7

Exposure Point Total 7E-06 0.7

Exposure Medium Total 7E-06 0.7

Air Coddington Cove Benzo(a)anthracene -- 7E-13 -- -- 7E-13 NA -- -- -- --

Benzo(a)pyrene -- 1E-11 -- -- 1E-11 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 6E-14 -- -- 6E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Aroclor-1260 -- 2E-13 -- -- 2E-13 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.0003 -- 0.0003
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 2E-10 -- -- 2E-10 Respiratory -- 0.0001 -- 0.0001
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0005 -- 0.0005
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.0008 - - 0.0008

Exposure Point Total 2E-10 0.0008

Exposure Medium Total 2E-10 0.0008

Medium Total 7E-06 0.7
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TABLE 9.6.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 3E-07 -- 5E-08 -- 4E-07 NA -- -- -- --

Benzo(a)pyrene 2E-06 -- 3E-07 -- 3E-06 NA -- -- -- --
Benzo(b)fluoranthene 6E-07 -- 9E-08 -- 7E-07 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.00004 -- 0.000006 0.00005
Benzo(k)fluoranthene 2E-08 -- 3E-09 -- 2E-08 NA -- -- -- --
Chrysene 4E-09 -- 6E-10 -- 5E-09 NA -- -- -- --
Dibenzo(a,h)anthracene 6E-07 -- 8E-08 -- 7E-07 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-07 -- 3E-08 -- 3E-07 NA -- -- -- --
Aroclor-1260 2E-08 -- 4E-09 -- 3E-08 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.01 -- -- 0.01

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 4E-06 -- 6E-07 -- 5E-06 0.01 -- 0.000006 0.01

Exposure Point Total 5E-06 0.01

Exposure Medium Total 5E-06 0.01

Air Coddington Cove Benzo(a)anthracene -- 7E-13 -- -- 7E-13 NA -- -- -- --

Benzo(a)pyrene -- 5E-12 -- -- 5E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 4E-13 -- -- 4E-13 NA -- -- -- --
Chrysene -- 8E-14 -- -- 8E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5E-13 -- -- 5E-13 NA -- -- -- --
Aroclor-1260 -- 9E-14 -- -- 9E-14 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 9E-12 -- -- 9E-12 - - -- - - --

Exposure Point Total 9E-12 --

Exposure Medium Total 9E-12 --

Medium Total 5E-06 0.01

Groundwater Groundwater Coddington Cove Arsenic 1E-05 -- 4E-08 -- 1E-05 Skin, CVS 1 -- 0.003 1

Chromium 4E-06 -- 9E-07 -- 5E-06 None Reported 0.01 -- 0.003 0.02
Cobalt - - -- - - -- - - Thyroid 2 -- 0.003 2
Iron - - -- - - -- - - GS 6 -- 0.02 6

Manganese - - -- - - -- - - CNS 16 -- 1 17

Chemical Total 2E-05 -- 1E-06 -- 2E-05 24 -- 1 26

Exposure Point Total 2E-05 26

Exposure Medium Total 2E-05 26

Medium Total 2E-05 26
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TABLE 9.6.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-09 -- - - -- 1E-09 NA -- -- -- --

Benzo(a)pyrene 6E-09 -- - - -- 6E-09 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-09 -- - - -- 2E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-10 -- - - -- 9E-10 NA -- -- -- --
Dieldrin 3E-10 -- 6E-09 -- 6E-09 Liver 0.00001 -- 0.0003 0.0003
Arsenic 4E-09 -- 5E-10 -- 4E-09 Skin, CVS 0.0003 -- 0.00004 0.0003
Chromium 4E-09 -- 4E-08 -- 4E-08 None Reported 0.00001 -- 0.0001 0.0002
Cobalt - - -- - - -- - - Thyroid 0.0001 -- 0.000007 0.0001
Iron - - -- - - -- - - GS 0.0004 -- 0.00006 0.0005

Manganese - - -- - - -- - - CNS 0.001 -- 0.004 0.005

Chemical Total 2E-08 -- 5E-08 -- 7E-08 0.002 -- 0.004 0.006

Exposure Point Total 7E-08 0.006

Exposure Medium Total 7E-08 0.006

Medium Total 7E-08 0.006

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-08 -- 2E-08 -- 3E-08 NA -- -- -- --

Benzo(a)pyrene 1E-07 -- 2E-07 -- 4E-07 NA -- -- -- --
Benzo(b)fluoranthene 2E-08 -- 3E-08 -- 5E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.000004 0.000007
Benzo(k)fluoranthene 7E-10 -- 1E-09 -- 2E-09 NA -- -- -- --
Chrysene 2E-10 -- 3E-10 -- 5E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-08 -- 4E-08 -- 7E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-08 -- 2E-08 -- 3E-08 NA -- -- -- --
Aroclor-1254 3E-10 -- 5E-10 -- 8E-10 Immune System 0.0003 -- 0.0004 0.0007
Dieldrin 1E-09 -- 1E-09 -- 2E-09 Liver 0.00004 -- 0.00005 0.00009
Chromium 2E-07 -- - - -- 2E-07 None Reported 0.0006 -- -- 0.0006
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.005 -- -- 0.005
Thallium - - -- - - -- - - Skin 0.0008 -- -- 0.0008

Vanadium - - -- - - -- - - Kidney 0.005 -- -- 0.005

Chemical Total 4E-07 -- 3E-07 -- 7E-07 0.01 -- 0.0005 0.01

Exposure Point Total 7E-07 0.01

Exposure Medium Total 7E-07 0.01

Medium Total 7E-07 0.01

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 3E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 26

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 2E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 26

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.07 Total Blood HI 0.01

Total CNS HI 17 Total CNS HI 17

Total CVS HI 1 Total CVS HI 1

Total GS HI 6 Total GS HI 6

Total Kidney HI 0.005 Total Kidney HI 0.005

Total Liver HI 0.0004 Total Liver HI 0.0004

Total Respiratory HI 0.0001 Total None Reported HI 0.02

Total None Reported HI 0.02 Total Skin HI 1

Total Skin HI 1 Total Thyroid HI 2

Total Thyroid HI 2
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TABLE 9.7.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 3E-08 -- 5E-09 -- 4E-08 NA -- -- -- --

Benzo(a)pyrene 4E-07 -- 6E-08 -- 5E-07 NA -- -- -- --
Benzo(b)fluoranthene 6E-08 -- 9E-09 -- 7E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000003 -- 0.0000005 0.000004
Chrysene 3E-10 -- 4E-11 -- 3E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 5E-08 -- 7E-09 -- 5E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 1E-08 -- 2E-09 -- 1E-08 NA -- -- -- --
Aroclor-1260 2E-08 -- 3E-09 -- 2E-08 NA -- -- -- --
Aluminum - - -- - - -- - - CNS 0.01 -- -- 0.01
Antimony - - -- - - -- - - Blood 0.005 -- -- 0.005
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Copper - - -- - - -- - - GS 0.004 -- -- 0.004
Iron - - -- - - -- - - GS 0.02 -- -- 0.02
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.008 -- -- 0.008
Silver - - -- - - -- - - Skin 0.005 -- -- 0.005
Thallium - - -- - - -- - - Skin 0.003 -- -- 0.003

Zinc - - -- - - -- - - Blood 0.003 -- -- 0.003

Chemical Total 6E-07 -- 9E-08 -- 7E-07 0.07 -- 0.0000005 0.07

Exposure Point Total 7E-07 0.07

Exposure Medium Total 7E-07 0.07

Air Coddington Cove Benzo(a)anthracene -- 6E-13 -- -- 6E-13 NA -- -- -- --

Benzo(a)pyrene -- 8E-12 -- -- 8E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Chrysene -- 5E-14 -- -- 5E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2E-13 -- -- 2E-13 NA -- -- -- --
Aroclor-1260 -- 7E-13 -- -- 7E-13 NA -- -- -- --
Aluminum -- - - -- -- - - CNS -- 0.0003 -- 0.0003
Antimony -- - - -- -- - - NA -- -- -- --
Cobalt -- 6E-10 -- -- 6E-10 Respiratory -- 0.0001 -- 0.0001
Copper -- - - -- -- - - NA -- -- -- --
Iron -- - - -- -- - - NA -- -- -- --
Lead -- - - -- -- - - NA -- -- -- --
Manganese -- - - -- -- - - CNS -- 0.0005 -- 0.0005
Silver -- - - -- -- - - NA -- -- -- --
Thallium -- - - -- -- - - NA -- -- -- --

Zinc -- - - -- -- - - NA -- -- -- --

Chemical Total -- 6E-10 -- -- 6E-10 - - 0.0008 - - 0.0008

Exposure Point Total 6E-10 0.0008

Exposure Medium Total 6E-10 0.0008

Medium Total 7E-07 0.07
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TABLE 9.7.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 3E-08 -- 5E-09 -- 4E-08 NA -- -- -- --

Benzo(a)pyrene 2E-07 -- 3E-08 -- 2E-07 NA -- -- -- --
Benzo(b)fluoranthene 6E-08 -- 9E-09 -- 7E-08 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.000005 -- 0.0000007 0.000005
Benzo(k)fluoranthene 2E-09 -- 2E-10 -- 2E-09 NA -- -- -- --
Chrysene 4E-10 -- 5E-11 -- 4E-10 NA -- -- -- --
Dibenzo(a,h)anthracene 5E-08 -- 8E-09 -- 6E-08 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 2E-08 -- 3E-09 -- 2E-08 NA -- -- -- --
Aroclor-1260 9E-09 -- 1E-09 -- 1E-08 NA -- -- -- --
Antimony - - -- - - -- - - Blood 0.001 -- -- 0.001

Lead - - -- - - -- - - NA -- -- -- --

Chemical Total 4E-07 -- 6E-08 -- 4E-07 0.001 -- 0.0000007 0.001

Exposure Point Total 4E-07 0.001

Exposure Medium Total 4E-07 0.001

Air Coddington Cove Benzo(a)anthracene -- 6E-13 -- -- 6E-13 NA -- -- -- --

Benzo(a)pyrene -- 4E-12 -- -- 4E-12 NA -- -- -- --
Benzo(b)fluoranthene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Benzo(g,h,i)perylene -- - - -- -- - - NA -- -- -- --
Benzo(k)fluoranthene -- 3E-13 -- -- 3E-13 NA -- -- -- --
Chrysene -- 7E-14 -- -- 7E-14 NA -- -- -- --
Dibenzo(a,h)anthracene -- 1E-12 -- -- 1E-12 NA -- -- -- --
Indeno(1,2,3-cd)pyrene -- 4E-13 -- -- 4E-13 NA -- -- -- --
Aroclor-1260 -- 3E-13 -- -- 3E-13 NA -- -- -- --
Antimony -- - - -- -- - - NA -- -- -- --

Lead -- - - -- -- - - NA -- -- -- --

Chemical Total -- 8E-12 -- -- 8E-12 - - -- - - --

Exposure Point Total 8E-12 --

Exposure Medium Total 8E-12 --

Medium Total 4E-07 0.001

Groundwater Groundwater Coddington Cove Arsenic 2E-05 -- 6E-08 -- 2E-05 Skin, CVS 0.4 -- 0.001 0.4

Chromium 1E-06 -- 3E-07 -- 2E-06 None Reported 0.006 -- 0.001 0.007
Cobalt - - -- - - -- - - Thyroid 0.9 -- 0.001 0.9
Iron - - -- - - -- - - GS 2 -- 0.007 2

Manganese - - -- - - -- - - CNS 6 -- 0.5 7

Chemical Total 2E-05 -- 4E-07 -- 2E-05 10 -- 0.5 10

Exposure Point Total 2E-05 10

Exposure Medium Total 2E-05 10

Medium Total 2E-05 10
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TABLE 9.7.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-10 -- - - -- 1E-10 NA -- -- -- --

Benzo(a)pyrene 5E-10 -- - - -- 5E-10 NA -- -- -- --
Benzo(b)fluoranthene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Benzo(k)fluoranthene 9E-12 -- - - -- 9E-12 NA -- -- -- --
Dibenzo(a,h)anthracene 2E-10 -- - - -- 2E-10 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 8E-11 -- - - -- 8E-11 NA -- -- -- --
Dieldrin 1E-10 -- 9E-09 -- 1E-08 Liver 0.000001 -- 0.0001 0.0001
Arsenic 1E-09 -- 8E-10 -- 2E-09 Skin, CVS 0.00003 -- 0.00002 0.00005
Chromium 3E-10 -- 2E-08 -- 2E-08 None Reported 0.000001 -- 0.00006 0.00007
Cobalt - - -- - - -- - - Thyroid 0.00001 -- 0.000003 0.00002
Iron - - -- - - -- - - GS 0.00005 -- 0.00003 0.00007

Manganese - - -- - - -- - - CNS 0.0001 -- 0.002 0.002

Chemical Total 3E-09 -- 3E-08 -- 3E-08 0.0002 -- 0.002 0.002

Exposure Point Total 3E-08 0.002

Exposure Medium Total 3E-08 0.002

Medium Total 3E-08 0.002

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-09 -- 3E-09 -- 4E-09 NA -- -- -- --

Benzo(a)pyrene 1E-08 -- 3E-08 -- 4E-08 NA -- -- -- --
Benzo(b)fluoranthene 2E-09 -- 4E-09 -- 6E-09 NA -- -- -- --
Benzo(g,h,i)perylene - - -- - - -- - - Kidney 0.0000003 -- 0.0000006 0.0000010
Benzo(k)fluoranthene 7E-11 -- 1E-10 -- 2E-10 NA -- -- -- --
Chrysene 2E-11 -- 4E-11 -- 5E-11 NA -- -- -- --
Dibenzo(a,h)anthracene 3E-09 -- 6E-09 -- 8E-09 NA -- -- -- --
Indeno(1,2,3-cd)pyrene 9E-10 -- 2E-09 -- 3E-09 NA -- -- -- --
Aroclor-1254 1E-10 -- 3E-10 -- 4E-10 Immune System 0.00003 -- 0.00007 0.00009
Dieldrin 4E-10 -- 6E-10 -- 1E-09 Liver 0.000005 -- 0.000007 0.00001
Chromium 2E-08 -- - - -- 2E-08 None Reported 0.00007 -- -- 0.00007
Lead - - -- - - -- - - NA -- -- -- --
Manganese - - -- - - -- - - CNS 0.0006 -- -- 0.0006
Thallium - - -- - - -- - - Skin 0.00008 -- -- 0.00008

Vanadium - - -- - - -- - - Kidney 0.0005 -- -- 0.0005

Chemical Total 4E-08 -- 4E-08 -- 8E-08 0.001 -- 0.00007 0.001

Exposure Point Total 8E-08 0.001

Exposure Medium Total 8E-08 0.001

Medium Total 8E-08 0.001

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 2E-05 Total Surface Soil, Groundwater, Surface Water, and Sediment HI 11

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 2E-05 Total Subsurface Soil, Groundwater, Surface Water, and Sediment HI 10

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Target Organs HI

Surface Soil, Groundwater, Surface Water, and Sediment Subsurface Soil, Groundwater, Surface Water, and Sediment

Total Blood HI 0.01 Total Blood HI 0.001

Total CNS HI 7 Total CNS HI 7

Total CVS HI 0.4 Total CVS HI 0.4

Total GS HI 2 Total GS HI 2

Total Kidney HI 0.0005 Total Kidney HI 0.0005

Total Liver HI 0.0001 Total Liver HI 0.0001

Total Respiratory HI 0.0001 Total None Reported HI 0.007

Total None Reported HI 0.007 Total Skin HI 0.4

Total Skin HI 0.4 Total Thyroid HI 0.9

Total Thyroid HI 0.9
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TABLE 9.8.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Benzo(a)anthracene 4E-07 -- 6E-08 -- 4E-07

Benzo(a)pyrene 5E-06 -- 7E-07 -- 6E-06
Benzo(b)fluoranthene 8E-07 -- 1E-07 -- 9E-07
Benzo(g,h,i)perylene - - -- - - -- - -
Chrysene 3E-09 -- 5E-10 -- 4E-09
Dibenzo(a,h)anthracene 6E-07 -- 8E-08 -- 7E-07
Indeno(1,2,3-cd)pyrene 1E-07 -- 2E-08 -- 1E-07
Aroclor-1260 7E-08 -- 1E-08 -- 8E-08
Aluminum - - -- - - -- - -
Antimony - - -- - - -- - -
Cobalt - - -- - - -- - -
Copper - - -- - - -- - -
Iron - - -- - - -- - -
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Silver - - -- - - -- - -
Thallium - - -- - - -- - -

Zinc - - -- - - -- - -

Chemical Total 7E-06 -- 1E-06 -- 8E-06

Exposure Point Total 8E-06

Exposure Medium Total 8E-06

Air Coddington Cove Benzo(a)anthracene -- 1E-12 -- -- 1E-12

Benzo(a)pyrene -- 2E-11 -- -- 2E-11
Benzo(b)fluoranthene -- 3E-12 -- -- 3E-12
Benzo(g,h,i)perylene -- - - -- -- - -
Chrysene -- 1E-13 -- -- 1E-13
Dibenzo(a,h)anthracene -- 2E-12 -- -- 2E-12
Indeno(1,2,3-cd)pyrene -- 4E-13 -- -- 4E-13
Aroclor-1260 -- 9E-13 -- -- 9E-13
Aluminum -- - - -- -- - -
Antimony -- - - -- -- - -
Cobalt -- 7E-10 -- -- 7E-10
Copper -- - - -- -- - -
Iron -- - - -- -- - -
Lead -- - - -- -- - -
Manganese -- - - -- -- - -
Silver -- - - -- -- - -
Thallium -- - - -- -- - -

Zinc -- - - -- -- - -

Chemical Total -- 8E-10 -- -- 8E-10

Exposure Point Total 8E-10

Exposure Medium Total 8E-10

Medium Total 8E-06
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TABLE 9.8.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Subsurface Soil Subsurface Soil Coddington Cove Benzo(a)anthracene 4E-07 -- 6E-08 -- 4E-07

Benzo(a)pyrene 3E-06 -- 4E-07 -- 3E-06
Benzo(b)fluoranthene 7E-07 -- 1E-07 -- 8E-07
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 2E-08 -- 3E-09 -- 2E-08
Chrysene 4E-09 -- 6E-10 -- 5E-09
Dibenzo(a,h)anthracene 6E-07 -- 9E-08 -- 7E-07
Indeno(1,2,3-cd)pyrene 3E-07 -- 4E-08 -- 3E-07
Aroclor-1260 3E-08 -- 5E-09 -- 4E-08
Antimony - - -- - - -- - -

Lead - - -- - - -- - -

Chemical Total 5E-06 -- 7E-07 -- 5E-06

Exposure Point Total 5E-06

Exposure Medium Total 5E-06

Air Coddington Cove Benzo(a)anthracene -- 1E-12 -- -- 1E-12

Benzo(a)pyrene -- 9E-12 -- -- 9E-12
Benzo(b)fluoranthene -- 2E-12 -- -- 2E-12
Benzo(g,h,i)perylene -- - - -- -- - -
Benzo(k)fluoranthene -- 7E-13 -- -- 7E-13
Chrysene -- 2E-13 -- -- 2E-13
Dibenzo(a,h)anthracene -- 2E-12 -- -- 2E-12
Indeno(1,2,3-cd)pyrene -- 9E-13 -- -- 9E-13
Aroclor-1260 -- 4E-13 -- -- 4E-13
Antimony -- - - -- -- - -

Lead -- - - -- -- - -

Chemical Total -- 2E-11 -- -- 2E-11

Exposure Point Total 2E-11

Exposure Medium Total 2E-11

Medium Total 5E-06

Groundwater Groundwater Coddington Cove Arsenic 3E-05 -- 1E-07 -- 3E-05

Chromium 5E-06 -- 1E-06 -- 7E-06
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 4E-05 -- 1E-06 -- 4E-05

Exposure Point Total 4E-05

Exposure Medium Total 4E-05

Medium Total 4E-05
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TABLE 9.8.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Coddington Cove Benzo(a)anthracene 1E-09 -- - - -- 1E-09

Benzo(a)pyrene 6E-09 -- - - -- 6E-09
Benzo(b)fluoranthene 3E-09 -- - - -- 3E-09
Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10
Dibenzo(a,h)anthracene 2E-09 -- - - -- 2E-09
Indeno(1,2,3-cd)pyrene 1E-09 -- - - -- 1E-09
Dieldrin 4E-10 -- 2E-08 -- 2E-08
Arsenic 5E-09 -- 1E-09 -- 6E-09
Chromium 4E-09 -- 6E-08 -- 6E-08
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 2E-08 -- 7E-08 -- 1E-07

Exposure Point Total 1E-07

Exposure Medium Total 1E-07

Medium Total 1E-07

Sediment Sediment Coddington Cove Benzo(a)anthracene 1E-08 -- 2E-08 -- 4E-08

Benzo(a)pyrene 2E-07 -- 2E-07 -- 4E-07
Benzo(b)fluoranthene 2E-08 -- 3E-08 -- 6E-08
Benzo(g,h,i)perylene - - -- - - -- - -
Benzo(k)fluoranthene 8E-10 -- 1E-09 -- 2E-09
Chrysene 2E-10 -- 3E-10 -- 5E-10
Dibenzo(a,h)anthracene 3E-08 -- 5E-08 -- 8E-08
Indeno(1,2,3-cd)pyrene 1E-08 -- 2E-08 -- 3E-08
Aroclor-1254 4E-10 -- 8E-10 -- 1E-09
Dieldrin 1E-09 -- 2E-09 -- 3E-09
Chromium 2E-07 -- - - -- 2E-07
Lead - - -- - - -- - -
Manganese - - -- - - -- - -
Thallium - - -- - - -- - -

Vanadium - - -- - - -- - -

Chemical Total 4E-07 -- 4E-07 -- 8E-07

Exposure Point Total 8E-07

Exposure Medium Total 8E-07

Medium Total 8E-07

Receptor Total Total Surface Soil, Groundwater, Surface Water, and Sediment Risks 5E-05

Receptor Total Total Subsurface Soil, Groundwater, Surface Water, and Sediment Risks 4E-05

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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PROUCL OUTPUT - SURFACE SOIL

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Surface Soil.xls.wst

Raw Statistics Log-transformed Statistics

Minimum Detected 18 Minimum Detected 2.89

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

BENZO(A)ANTHRACENE

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Maximum Non-Detect 430 Maximum Non-Detect 6.064

SD of Detected 375.3 SD of Detected 1.174

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Maximum Detected 1335 Maximum Detected 7.197

Mean of Detected 222.3 Mean of Detected 4.686

Shapiro Wilk Test Statistic 0.517 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

SD 342.8 SD 1.096

95% DL/2 (t) UCL 388.3 95% H-Stat (DL/2) UCL 564

DL/2 Substitution Method DL/2 Substitution Method

Mean 218.9 Mean 4.78

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 202.1

SD in Original Scale 346.1

MLE method failed to converge properly Mean in Log Scale 4.659

SD in Log Scale 1.073

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% BCA Bootstrap UCL 488.3

95% H-UCL 472.3

95% t UCL 373.2

95% Percentile Bootstrap UCL 386.5

Version 4.1.01 Page 1 of 28 12/5/2012
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PROUCL OUTPUT - SURFACE SOIL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.66 Data Follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 205.2

A-D Test Statistic 0.758 Nonparametric Statistics

Theta Star 337

nu star 14.51

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 377.2

Minimum 18 95% KM (bootstrap t) UCL 814.1

95% KM (t) UCL 378.3

Assuming Gamma Distribution 95% KM (z) UCL 365

5% K-S Critical Value 0.264 SD 332.7

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 97.15

k star 0.773 99% KM (Chebyshev) UCL 1172

Theta star 271.3

Median 140 95% KM (Chebyshev) UCL 628.7

SD 344 97.5% KM (Chebyshev) UCL 811.9

Maximum 1335 95% KM (BCA) UCL 404.3

Mean 209.8 95% KM (Percentile Bootstrap) UCL 395

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 385.9

95% Adjusted Gamma UCL (Use when n < 40) 422.7

Nu star 20.11 Potential UCLs to Use

AppChi2 10.93 95% KM (Chebyshev) UCL 628.7

BENZO(A)ANTHRACENE (Continued)
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PROUCL OUTPUT - SURFACE SOIL

Raw Statistics Log-transformed Statistics

Minimum Detected 19 Minimum Detected 2.944

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

BENZO(A)PYRENE

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Maximum Non-Detect 430 Maximum Non-Detect 6.064

SD of Detected 372.5 SD of Detected 1.076

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Maximum Detected 1320 Maximum Detected 7.185

Mean of Detected 207.1 Mean of Detected 4.635

Shapiro Wilk Test Statistic 0.473 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

SD 340.2 SD 1.014

95% DL/2 (t) UCL 374.1 95% H-Stat (DL/2) UCL 441.4

DL/2 Substitution Method DL/2 Substitution Method

Mean 206 Mean 4.736

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 188.7

SD in Original Scale 343

MLE method failed to converge properly Mean in Log Scale 4.61

SD in Log Scale 0.984

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.674 Data appear Lognormal at 5% Significance Level

95% BCA Bootstrap UCL 467.5

95% H-UCL 363.4

95% t UCL 358.3

95% Percentile Bootstrap UCL 375.2

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 190

A-D Test Statistic 1.176 Nonparametric Statistics

Theta Star 307.2

nu star 14.83

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 360.1

Minimum 19 95% KM (bootstrap t) UCL 1037

95% KM (t) UCL 361.3

Assuming Gamma Distribution 95% KM (z) UCL 348.1

5% K-S Critical Value 0.264 SD 329.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 96.14

k star 0.791 99% KM (Chebyshev) UCL 1147

Theta star 247.2

Median 99 95% KM (Chebyshev) UCL 609

SD 341.3 97.5% KM (Chebyshev) UCL 790.4

Maximum 1320 95% KM (BCA) UCL 377.9

Mean 195.6 95% KM (Percentile Bootstrap) UCL 374.3

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 356.9

95% Adjusted Gamma UCL (Use when n < 40) 390.4

Nu star 20.57 Potential UCLs to Use

AppChi2 11.27 97.5% KM (Chebyshev) UCL 790.4
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PROUCL OUTPUT - SURFACE SOIL

Raw Statistics Log-transformed Statistics

Minimum Detected 38 Minimum Detected 3.638

Number of Distinct Detected Data 10 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

BENZO(B)FLUORANTHENE

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Maximum Non-Detect 430 Maximum Non-Detect 6.064

SD of Detected 553.7 SD of Detected 1.073

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Maximum Detected 1950 Maximum Detected 7.576

Mean of Detected 293.5 Mean of Detected 4.942

Shapiro Wilk Test Statistic 0.46 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

SD 506.7 SD 0.989

95% DL/2 (t) UCL 529.6 95% H-Stat (DL/2) UCL 541.3

DL/2 Substitution Method DL/2 Substitution Method

Mean 279.2 Mean 4.997

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 266.8

SD in Original Scale 509.7

MLE method failed to converge properly Mean in Log Scale 4.918

SD in Log Scale 0.982

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.644 Data appear Lognormal at 5% Significance Level

95% BCA Bootstrap UCL 699.1

95% H-UCL 491.8

95% t UCL 518.7

95% Percentile Bootstrap UCL 540.5

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

K-S Test Statistic 0.76 Mean 268.1

A-D Test Statistic 1.297 Nonparametric Statistics

Theta Star 455.9

nu star 14.16

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 520.8

Minimum 38 95% KM (bootstrap t) UCL 1691

95% KM (t) UCL 522.6

Assuming Gamma Distribution 95% KM (z) UCL 503

5% K-S Critical Value 0.264 SD 490

Data not Gamma Distributed at 5% Significance Level SE of Mean 142.8

k star 0.752 99% KM (Chebyshev) UCL 1689

Theta star 366.5

Median 140 95% KM (Chebyshev) UCL 890.5

SD 507.4 97.5% KM (Chebyshev) UCL 1160

Maximum 1950 95% KM (BCA) UCL 555.6

Mean 275.5 95% KM (Percentile Bootstrap) UCL 540.2

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 512

95% Adjusted Gamma UCL (Use when n < 40) 561.8

Nu star 19.55 Potential UCLs to Use

AppChi2 10.52 97.5% KM (Chebyshev) UCL 1160
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PROUCL OUTPUT - SURFACE SOIL

Raw Statistics Log-transformed Statistics

Minimum Detected 14 Minimum Detected 2.639

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

BENZO(G,H,I)PERYLENE

General Statistics

Number of Valid Data 13 Number of Detected Data 8

Maximum Non-Detect 500 Maximum Non-Detect 6.215

SD of Detected 228.1 SD of Detected 1.17

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Maximum Detected 700 Maximum Detected 6.551

Mean of Detected 142.3 Mean of Detected 4.251

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.947

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.151

95% DL/2 (t) UCL 259.4 95% H-Stat (DL/2) UCL 470

Mean 171 Mean 4.684

SD 178.8 SD 1.062

95% Percentile Bootstrap UCL 204.1

95% BCA Bootstrap UCL 255.8

SD in Original Scale 179.9

95% t UCL 198.3

SD in Log Scale 0.925

Mean in Original Scale 109.3

95% H-UCL 201.4
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nu star 9.687

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.605 Data appear Gamma Distributed at 5% Significance Level

Theta Star 235

Data appear Gamma Distributed at 5% Significance Level SE of Mean 52.07

95% KM (t) UCL 204.4

K-S Test Statistic 0.742 Mean 111.6

5% K-S Critical Value 0.303 SD 173.2

A-D Test Statistic 0.666 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

Mean 118.3 95% KM (Percentile Bootstrap) UCL 203.8

Median 75.58 95% KM (Chebyshev) UCL 338.6

Minimum 0.000001 95% KM (bootstrap t) UCL 409.9

Maximum 700 95% KM (BCA) UCL 215.1

Assuming Gamma Distribution 95% KM (z) UCL 197.3

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 202.4

AppChi2 3.116 95% KM (BCA) UCL 215.1

95% Gamma Approximate UCL (Use when n >= 40) 328.2

Theta star 355.5

Nu star 8.649 Potential UCLs to Use

SD 180.6 97.5% KM (Chebyshev) UCL 436.8

k star 0.333 99% KM (Chebyshev) UCL 629.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 384.3

Note: DL/2 is not a recommended method.

BENZO(G,H,I)PERYLENE (Continued)
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PROUCL OUTPUT - SURFACE SOIL

General Statistics

Number of Valid Data 13 Number of Detected Data 11

CHRYSENE

Maximum Detected 975 Maximum Detected 6.882

Mean of Detected 208.8 Mean of Detected 4.787

Raw Statistics Log-transformed Statistics

Minimum Detected 21 Minimum Detected 3.045

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 430 Maximum Non-Detect 6.064

SD of Detected 267.7 SD of Detected 1.122

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.644 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 244.5 SD 1.043

95% DL/2 (t) UCL 328.3 95% H-Stat (DL/2) UCL 538.2

DL/2 Substitution Method DL/2 Substitution Method

Mean 207.4 Mean 4.865

95% t UCL 314.7

95% Percentile Bootstrap UCL 319.2

Mean in Original Scale 192.2

SD in Original Scale 247.7

MLE method failed to converge properly Mean in Log Scale 4.761

SD in Log Scale 1.027

Theta Star 256.3

nu star 17.92

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.814 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 367.3

95% H-UCL 466.5

5% K-S Critical Value 0.262 SD 238.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 70.23

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 197

A-D Test Statistic 0.402 Nonparametric Statistics

Maximum 975 95% KM (BCA) UCL 339.7

Mean 201.3 95% KM (Percentile Bootstrap) UCL 319

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 321.5

Minimum 21 95% KM (bootstrap t) UCL 456.6

95% KM (t) UCL 322.2

Assuming Gamma Distribution 95% KM (z) UCL 312.5

Nu star 25.23 Potential UCLs to Use

AppChi2 14.79 95% KM (Chebyshev) UCL 503.1

k star 0.971 99% KM (Chebyshev) UCL 895.7

Theta star 207.4

Median 160.3 95% KM (Chebyshev) UCL 503.1

SD 245.1 97.5% KM (Chebyshev) UCL 635.6

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 343.5

95% Adjusted Gamma UCL (Use when n < 40) 371.8

Version 4.1.01 Page 7 of 28 12/5/2012

211



PROUCL OUTPUT - SURFACE SOIL

DIBENZO(A,H)ANTHRACENE

General Statistics

Number of Valid Data 13 Number of Detected Data 8

Maximum Detected 190 Maximum Detected 5.247

Mean of Detected 46.81 Mean of Detected 3.231

Raw Statistics Log-transformed Statistics

Minimum Detected 5.4 Minimum Detected 1.686

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 500 Maximum Non-Detect 6.215

SD of Detected 60.96 SD of Detected 1.182

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.693 Shapiro Wilk Test Statistic 0.962

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Mean 112.3 Mean 4.056

SD 98.85 SD 1.413

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD in Log Scale 0.938

Mean in Original Scale 39.32

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.231

95% DL/2 (t) UCL 161.1 95% H-Stat (DL/2) UCL 684.5

95% H-UCL 82.54

95% Percentile Bootstrap UCL 63.24

95% BCA Bootstrap UCL 75.54

SD in Original Scale 48.11

95% t UCL 63.1
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A-D Test Statistic 0.36 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 10.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.674 Data appear Gamma Distributed at 5% Significance Level

Theta Star 69.44

Assuming Gamma Distribution 95% KM (z) UCL 82.26

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 86.27

Data appear Gamma Distributed at 5% Significance Level SE of Mean 21.55

95% KM (t) UCL 85.23

K-S Test Statistic 0.738 Mean 46.81

5% K-S Critical Value 0.302 SD 57.02

SD 48.41 97.5% KM (Chebyshev) UCL 181.4

k star 1.034 99% KM (Chebyshev) UCL 261.3

Mean 44.78 95% KM (Percentile Bootstrap) UCL 84.29

Median 40.46 95% KM (Chebyshev) UCL 140.8

Minimum 5.4 95% KM (bootstrap t) UCL 150.5

Maximum 190 95% KM (BCA) UCL 86.97

95% Adjusted Gamma UCL (Use when n < 40) 80.9

Note: DL/2 is not a recommended method.

AppChi2 16.06 95% KM (BCA) UCL 86.97

95% Gamma Approximate UCL (Use when n >= 40) 74.95

Theta star 43.31

Nu star 26.88 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

DIBENZO(A,H)ANTHRACENE (Continued)
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PROUCL OUTPUT - SURFACE SOIL

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

General Statistics

Number of Valid Data 13 Number of Detected Data 8

INDENO(1,2,3-CD)PYRENE

SD of Detected 231 SD of Detected 1.135

Minimum Non-Detect 370 Minimum Non-Detect 5.914

Maximum Detected 705 Maximum Detected 6.558

Mean of Detected 140.4 Mean of Detected 4.231

Raw Statistics Log-transformed Statistics

Minimum Detected 17 Minimum Detected 2.833

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 500 Maximum Non-Detect 6.215

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.562 Shapiro Wilk Test Statistic 0.923

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

95% DL/2 (t) UCL 259.4 95% H-Stat (DL/2) UCL 445.3

Mean 169.9 Mean 4.671

SD 181.1 SD 1.044

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 181.9

95% t UCL 197.8

SD in Log Scale 0.897

Mean in Original Scale 107.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.134

95% H-UCL 186.6

95% Percentile Bootstrap UCL 204.9

95% BCA Bootstrap UCL 263
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.601 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 233.8

K-S Test Statistic 0.742 Mean 109.4

5% K-S Critical Value 0.303 SD 175.4

A-D Test Statistic 0.774 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

nu star 9.613

Minimum 0.000001 95% KM (bootstrap t) UCL 506

Maximum 705 95% KM (BCA) UCL 210.5

Assuming Gamma Distribution 95% KM (z) UCL 196.2

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 201.4

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 52.75

95% KM (t) UCL 203.4

Theta star 350.4

Nu star 8.628 Potential UCLs to Use

SD 182.7 97.5% KM (Chebyshev) UCL 438.9

k star 0.332 99% KM (Chebyshev) UCL 634.3

Mean 116.3 95% KM (Percentile Bootstrap) UCL 205.3

Median 72.37 95% KM (Chebyshev) UCL 339.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 378.5

Note: DL/2 is not a recommended method.

AppChi2 3.104 95% KM (BCA) UCL 210.5

95% Gamma Approximate UCL (Use when n >= 40) 323.2

INDENO(1,2,3-CD)PYRENE (Continued)
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PROUCL OUTPUT - SURFACE SOIL

AROCLOR-1260

Raw Statistics Log-transformed Statistics

Minimum Detected 24 Minimum Detected 3.178

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

General Statistics

Number of Valid Data 13 Number of Detected Data 4

Maximum Non-Detect 50 Maximum Non-Detect 3.912

SD of Detected 210.4 SD of Detected 1.293

Minimum Non-Detect 12 Minimum Non-Detect 2.485

Maximum Detected 500 Maximum Detected 6.215

Mean of Detected 206.3 Mean of Detected 4.813

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.989

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.688

95% DL/2 (t) UCL 141.1 95% H-Stat (DL/2) UCL 303.5

Mean 71.42 Mean 3.047

SD 140.9 SD 1.472

95% Percentile Bootstrap UCL 134.4

95% BCA Bootstrap UCL 171.7

SD in Original Scale 143.8

95% t UCL 136

SD in Log Scale 2.455

Mean in Original Scale 64.94

95% H-UCL 6611
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nu star 3.543

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.443 Data appear Normal at 5% Significance Level

Theta Star 465.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 42.11

95% KM (t) UCL 155.1

K-S Test Statistic 0.666 Mean 80.08

5% K-S Critical Value 0.402 SD 131.5

A-D Test Statistic 0.192 Nonparametric Statistics

5% A-D Critical Value 0.666 Kaplan-Meier (KM) Method

Mean 63.46 95% KM (Percentile Bootstrap) UCL 254.6

Median 0.000001 95% KM (Chebyshev) UCL 263.6

Minimum 0.000001 95% KM (bootstrap t) UCL 177.1

Maximum 500 95% KM (BCA) UCL 500

Assuming Gamma Distribution 95% KM (z) UCL 149.3

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 146.8

AppChi2 0.294 95% KM (t) UCL 155.1

95% Gamma Approximate UCL (Use when n >= 40) 586.4 95% KM (Percentile Bootstrap) UCL 254.6

Theta star 606.9

Nu star 2.719 Potential UCLs to Use

SD 144.5 97.5% KM (Chebyshev) UCL 343.1

k star 0.105 99% KM (Chebyshev) UCL 499.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

AROCLOR-1260 (Continued)

Version 4.1.01 Page 13 of 28 12/5/2012

217



PROUCL OUTPUT - SURFACE SOIL

General Statistics

Number of Valid Data 13 Number of Detected Data 9

SILVER

Maximum Detected 57.9 Maximum Detected 4.059

Mean of Detected 6.601 Mean of Detected -1.388

Raw Statistics Log-transformed Statistics

Minimum Detected 0.065 Minimum Detected -2.733

Number of Distinct Detected Data 8 Number of Non-Detect Data 4

Percent Non-Detects 30.77%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.145 Maximum Non-Detect -1.931

SD of Detected 19.24 SD of Detected 2.188

Minimum Non-Detect 0.097 Minimum Non-Detect -2.333

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.398 Shapiro Wilk Test Statistic 0.663

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Mean 4.589 Mean -1.816

SD 16.02 SD 1.909

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

SD in Log Scale 1.878

Mean in Original Scale 4.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.714

95% DL/2 (t) UCL 12.51 95% H-Stat (DL/2) UCL 12.55

95% H-UCL 12.12

95% Percentile Bootstrap UCL 13.46

95% BCA Bootstrap UCL 17.98

SD in Original Scale 16.02

95% t UCL 12.52
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A-D Test Statistic 2.116 Nonparametric Statistics

5% A-D Critical Value 0.837 Kaplan-Meier (KM) Method

nu star 3.987

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.222 Data do not follow a Discernable Distribution (0.05)

Theta Star 29.8

Assuming Gamma Distribution 95% KM (z) UCL 12.04

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 12.51

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.527

95% KM (t) UCL 12.66

K-S Test Statistic 0.837 Mean 4.595

5% K-S Critical Value 0.306 SD 15.39

SD 16.02 97.5% KM (Chebyshev) UCL 32.87

k star 0.142 99% KM (Chebyshev) UCL 49.64

Mean 4.57 95% KM (Percentile Bootstrap) UCL 13.44

Median 0.073 95% KM (Chebyshev) UCL 24.33

Minimum 0.000001 95% KM (bootstrap t) UCL 1411

Maximum 57.9 95% KM (BCA) UCL 13.49

95% Adjusted Gamma UCL (Use when n < 40) 37.02

Note: DL/2 is not a recommended method.

AppChi2 0.605 99% KM (Chebyshev) UCL 49.64

95% Gamma Approximate UCL (Use when n >= 40) 27.91

Theta star 32.16

Nu star 3.695 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

SILVER (Continued)
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Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

General Statistics

Number of Valid Data 13 Number of Detected Data 8

THALLIUM

SD of Detected 0.0196 SD of Detected 0.322

Minimum Non-Detect 0.81 Minimum Non-Detect -0.211

Maximum Detected 0.097 Maximum Detected -2.333

Mean of Detected 0.057 Mean of Detected -2.912

Raw Statistics Log-transformed Statistics

Minimum Detected 0.035 Minimum Detected -3.352

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.911 Shapiro Wilk Test Statistic 0.976

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

95% DL/2 (t) UCL 0.352 95% H-Stat (DL/2) UCL 0.735

Mean 0.235 Mean -2.048

SD 0.238 SD 1.167

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 0.015

95% t UCL 0.0634

SD in Log Scale 0.246

Mean in Original Scale 0.056

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.912

95% H-UCL 0.064

95% Percentile Bootstrap UCL 0.0631

95% BCA Bootstrap UCL 0.0656
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.82 Data appear Normal at 5% Significance Level

Theta Star 0.00836

K-S Test Statistic 0.715 Mean 0.057

5% K-S Critical Value 0.294 SD 0.0184

A-D Test Statistic 0.219 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 109.1

Minimum 0.035 95% KM (bootstrap t) UCL 0.0763

Maximum 0.097 95% KM (BCA) UCL 0.0687

Assuming Gamma Distribution 95% KM (z) UCL 0.0684

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0697

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00694

95% KM (t) UCL 0.0694

Theta star 0.00437

Nu star 345.9 Potential UCLs to Use

SD 0.0151 97.5% KM (Chebyshev) UCL 0.1

k star 13.31 99% KM (Chebyshev) UCL 0.126

Mean 0.0582 95% KM (Percentile Bootstrap) UCL 0.0689

Median 0.06 95% KM (Chebyshev) UCL 0.0872

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 0.0675

Note: DL/2 is not a recommended method.

AppChi2 303.8 95% KM (t) UCL 0.0694

95% Gamma Approximate UCL (Use when n >= 40) 0.0662 95% KM (Percentile Bootstrap) UCL 0.0689

THALLIUM (Continued)
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13 11

9000 9.105

55400 10.92

15342 9.492

13248 0.475

12000

12283

3407

0.801

3.357

0.494 0.708

0.866 0.866

21414 19742

23337

24335 27078

21943 34425

2.793

5494

15342

9181

72.61

53.99

0.0301 20946

51.71 21414

20813

1.766 38008

0.738 43262

0.322 21704

0.238 23365

30192

36618

49240

20634

21545

21414

21943

General UCL Statistics for Full Data Sets

ALUMINUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Surface Soil.xls.wst

Full Precision OFF

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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13 11

0.15 -1.897

9.8 2.282

1.272 -0.765

0.465 1.194

0.37

2.686

0.745

2.112

3.139

0.463 0.773

0.866 0.866

2.599 2.85

2.253

3.19 2.849

2.707 4.022

0.522

2.434

1.272

1.759

13.58

6.288

0.0301 2.497

5.595 2.599

2.483

2.101 21.23

0.781 10.03

0.395 2.697

0.248 3.268

4.519

5.924

8.684

2.747

3.087

4.519

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

ANTIMONY

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Geometric Mean SD of log Data

Median

SD

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL (Use when n >= 40)

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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13 13

5.7 1.74

17 2.833

9.012 2.144

8.532 0.331

8.2

3.385

0.939

0.376

1.515

0.824 0.911

0.866 0.866

10.68 10.84

12.6

10.98 14.18

10.75 17.26

7.217

1.249

9.012

3.354

187.7

157

0.0301 10.56

153 10.68

10.52

0.588 11.97

0.734 20

0.191 10.48

0.237 10.88

13.1

14.87

18.35

10.77

11.05

10.77

ARSENIC

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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13 10

12 2.485

31.4 3.447

15.32 2.693

14.78 0.253

14

5.105

1.416

0.333

3

0.592 0.708

0.866 0.866

17.84 17.5

19.92

18.9 21.94

18.04 25.93

11.05

1.385

15.32

4.606

287.4

249.1

0.0301 17.64

244.1 17.84

17.53

1.576 22.75

0.734 27.82

0.332 17.94

0.236 19.42

21.49

24.16

29.4

17.67

18.04

17.84

18.04

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

CHROMIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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13 11

7.1 1.96

13.8 2.625

9.954 2.282

9.792 0.187

9.3

1.924

0.534

0.193

0.819

0.921 0.953

0.866 0.866

10.9 10.99

12.2

10.96 13.18

10.93 15.09

23.63

0.421

9.954

2.048

614.3

557.8

0.0301 10.83

550.1 10.9

10.81

0.424 11.09

0.733 11.04

0.18 10.8

0.236 10.93

12.28

13.29

15.26

10.96

11.11

10.9

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

COBALT

Std. Error of Mean

Coefficient of Variation

Skewness

Geometric Mean SD of log Data

Median

SD

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL (Use when n >= 40)
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13 12

9.8 2.282

716 6.574

73.51 3.223

25.11 1.056

20

193.1

53.57

2.627

3.599

0.34 0.606

0.866 0.866

169 107.7

98.42

218.8 123.1

177.9 171.7

0.496

148.2

73.51

104.4

12.9

5.825

0.0301 161.6

5.163 169

157.4

3.24 2281

0.784 1051

0.454 180.3

0.249 234.6

307

408.1

606.5

162.8

183.7

307

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

COPPER

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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13 12

18000 9.798

33300 10.41

25496 10.13

24980 0.211

25500

5344

1482

0.21

0.234

0.921 0.932

0.866 0.866

28138 28572

32041

28037 34872

28154 40433

18.98

1343

25496

5852

493.6

443.1

0.0301 27934

436.3 28138

27868

0.366 28236

0.733 27818

0.15 27827

0.236 27885

31957

34752

40243

28403

28847

28138

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

IRON

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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PROUCL OUTPUT - SURFACE SOIL

13 12

16.6 2.809

630 6.446

90.67 3.733

41.81 1.068

31

169.4

46.97

1.868

3.151

0.487 0.793

0.866 0.866

174.4 184.4

166.7

211.8 208.8

181.2 291.5

0.644

140.8

90.67

113

16.74

8.49

0.0301 167.9

7.665 174.4

166.3

1.796 695.6

0.769 555.5

0.339 176.1

0.246 225

295.4

384

558

178.8

198.1

295.4

LEAD

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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PROUCL OUTPUT - SURFACE SOIL

13 13

195.5 5.276

489 6.192

367.2 5.879

357.4 0.251

370

83.75

23.23

0.228

-0.366

0.965 0.922

0.866 0.866

408.6 422.4

480.5

402.9 529.1

408.2 624.8

14.37

25.55

367.2

96.86

373.6

329.8

0.0301 405.4

324 408.6

404.7

0.296 407.7

0.733 402.3

0.149 403.4

0.236 401

468.4

512.3

598.3

416

423.5

408.6

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

MANGANESE

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Note: For highly negative-skewed data, confidence limits

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable. Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SURFACE SOIL

13 13

16 2.773

34.25 3.534

21.22 3.03

20.71 0.223

19

5.227

1.45

0.246

1.476

0.851 0.908

0.866 0.866

23.8 23.91

26.93

24.24 29.42

23.9 34.3

15.91

1.334

21.22

5.321

413.5

367.4

0.0301 23.6

361.2 23.8

23.57

0.568 25.43

0.733 25.05

0.201 23.57

0.236 24.09

27.54

30.27

35.64

23.88

24.29

23.88

VANADIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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PROUCL OUTPUT - SURFACE SOIL

13 12

40.3 3.696

4040 8.304

374.2 4.444

85.15 1.227

59

1102

305.7

2.945

3.596

0.334 0.543

0.866 0.866

919.1 572.3

434.4

1203 550.9

969.9 779.6

0.388

963.9

374.2

600.6

10.09

4.001

0.0301 877.1

3.471 919.1

862.7

3.555 42094

0.802 10297

0.479 976.7

0.252 1586

1707

2283

3416

944.2

1088

1707

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

ZINC

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL
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PROUCL OUTPUT - SUBSURFACE SOIL

General Statistics

Number of Valid Data 21 Number of Detected Data 18

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Subsurface Soil.xls.wst

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 257.8 Mean of Detected 4.596

Raw Statistics Log-transformed Statistics

Minimum Detected 5 Minimum Detected 1.609

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Percent Non-Detects 14.29%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 380 Maximum Non-Detect 5.94

SD of Detected 406.2 SD of Detected 1.479

Minimum Non-Detect 360 Minimum Non-Detect 5.886

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.985

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.95%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 375.4 SD 1.382

95% DL/2 (t) UCL 388.9 95% H-Stat (DL/2) UCL 740.9

DL/2 Substitution Method DL/2 Substitution Method

Mean 247.6 Mean 4.687

95% t UCL 373.8

95% Percentile Bootstrap UCL 373.3

Mean in Original Scale 230.5

SD in Original Scale 380.9

MLE yields a negative mean Mean in Log Scale 4.526

SD in Log Scale 1.386

95% BCA Bootstrap UCL 433.7

95% H-UCL 637.1
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PROUCL OUTPUT - SUBSURFACE SOIL

BENZO(A)ANTHRACENE (Continued)

Theta Star 451.7

nu star 20.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.571 Data appear Gamma Distributed at 5% Significance Level

5% K-S Critical Value 0.213 SD 371.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 83.55

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 232.4

A-D Test Statistic 0.636 Nonparametric Statistics

Maximum 1600 95% KM (BCA) UCL 393.9

Mean 234.8 95% KM (Percentile Bootstrap) UCL 379.4

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 375.9

Minimum 0.000001 95% KM (bootstrap t) UCL 538.6

95% KM (t) UCL 376.5

Assuming Gamma Distribution 95% KM (z) UCL 369.8

Nu star 15.22 Potential UCLs to Use

AppChi2 7.417 95% KM (Chebyshev) UCL 596.5

k star 0.362 99% KM (Chebyshev) UCL 1064

Theta star 647.9

Median 100 95% KM (Chebyshev) UCL 596.5

SD 380.5 97.5% KM (Chebyshev) UCL 754.1

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 482

95% Adjusted Gamma UCL (Use when n < 40) 510.7
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PROUCL OUTPUT - SUBSURFACE SOIL

BENZO(A)PYRENE

General Statistics

Number of Valid Data 21 Number of Detected Data 19

Maximum Detected 990 Maximum Detected 6.898

Mean of Detected 196.9 Mean of Detected 4.423

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Number of Distinct Detected Data 17 Number of Non-Detect Data 2

Percent Non-Detects 9.52%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Test Statistic 0.975

Maximum Non-Detect 380 Maximum Non-Detect 5.94

SD of Detected 276.1 SD of Detected 1.429

Minimum Non-Detect 380 Minimum Non-Detect 5.94

Mean 196.3 Mean 4.501

SD 261.9 SD 1.378

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD in Log Scale 1.371

Mean in Original Scale 184.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.39

95% DL/2 (t) UCL 294.9 95% H-Stat (DL/2) UCL 608.7

95% H-UCL 535.1

95% Percentile Bootstrap UCL 283.3

95% BCA Bootstrap UCL 318.8

SD in Original Scale 265

95% t UCL 284.4

A-D Test Statistic 0.634 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 23.81

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.626 Data appear Gamma Distributed at 5% Significance Level

Theta Star 314.4

Assuming Gamma Distribution 95% KM (z) UCL 282.8

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 287.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 58.4

95% KM (t) UCL 287.4

K-S Test Statistic 0.783 Mean 186.7

5% K-S Critical Value 0.207 SD 258.9

SD 265.4 97.5% KM (Chebyshev) UCL 551.4

k star 0.376 99% KM (Chebyshev) UCL 767.8

Mean 188.3 95% KM (Percentile Bootstrap) UCL 289.2

Median 80 95% KM (Chebyshev) UCL 441.3

Minimum 0.000001 95% KM (bootstrap t) UCL 360.7

Maximum 990 95% KM (BCA) UCL 288.3

95% Adjusted Gamma UCL (Use when n < 40) 402.7

Note: DL/2 is not a recommended method.

AppChi2 7.806 95% KM (Chebyshev) UCL 441.3

95% Gamma Approximate UCL (Use when n >= 40) 380.6

Theta star 501.2

Nu star 15.78 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SUBSURFACE SOIL

Number of Distinct Detected Data 19 Number of Non-Detect Data 2

Percent Non-Detects 9.52%

General Statistics

Number of Valid Data 21 Number of Detected Data 19

BENZO(B)FLUORANTHENE

SD of Detected 575 SD of Detected 1.467

Minimum Non-Detect 380 Minimum Non-Detect 5.94

Maximum Detected 2400 Maximum Detected 7.783

Mean of Detected 319.6 Mean of Detected 4.748

Raw Statistics Log-transformed Statistics

Minimum Detected 5.3 Minimum Detected 1.668

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.56 Shapiro Wilk Test Statistic 0.982

Maximum Non-Detect 380 Maximum Non-Detect 5.94

95% DL/2 (t) UCL 513.1 95% H-Stat (DL/2) UCL 865.3

Mean 307.3 Mean 4.796

SD 546.9 SD 1.4

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 550.2

95% t UCL 504.2

SD in Log Scale 1.41

Mean in Original Scale 297.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.704

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.545 Data appear Lognormal at 5% Significance Level

Theta Star 586.4

95% H-UCL 809.8

95% Percentile Bootstrap UCL 519.6

95% BCA Bootstrap UCL 611.5

K-S Test Statistic 0.793 Mean 298.1

5% K-S Critical Value 0.208 SD 536.8

A-D Test Statistic 0.89 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

nu star 20.71

Minimum 0.000001 95% KM (bootstrap t) UCL 908.5

Maximum 2400 95% KM (BCA) UCL 525.3

Assuming Gamma Distribution 95% KM (z) UCL 496.2

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 505.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 120.5

95% KM (t) UCL 505.8

Theta star 867.1

Nu star 14.62 Potential UCLs to Use

SD 550 97.5% KM (Chebyshev) UCL 1050

k star 0.348 99% KM (Chebyshev) UCL 1497

Mean 301.9 95% KM (Percentile Bootstrap) UCL 510.5

Median 94 95% KM (Chebyshev) UCL 823.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 669.2

Note: DL/2 is not a recommended method.

AppChi2 6.999 97.5% KM (Chebyshev) UCL 1050

95% Gamma Approximate UCL (Use when n >= 40) 630.6
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PROUCL OUTPUT - SUBSURFACE SOIL

BENZO(G,H,I)PERYLENE

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Number of Distinct Detected Data 15 Number of Non-Detect Data 5

Percent Non-Detects 23.81%

General Statistics

Number of Valid Data 21 Number of Detected Data 16

Maximum Non-Detect 385 Maximum Non-Detect 5.953

SD of Detected 219.3 SD of Detected 1.648

Minimum Non-Detect 360 Minimum Non-Detect 5.886

Maximum Detected 820 Maximum Detected 6.709

Mean of Detected 153.6 Mean of Detected 4.035

Shapiro Wilk Test Statistic 0.697 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

SD 190.5 SD 1.519

95% DL/2 (t) UCL 233.1 95% H-Stat (DL/2) UCL 741.4

DL/2 Substitution Method DL/2 Substitution Method

Mean 161.4 Mean 4.319

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% MLE (t) UCL 135.5 Mean in Original Scale 126.7

95% MLE (Tiku) UCL 425.3 SD in Original Scale 196.5

Mean 3.853 Mean in Log Scale 3.921

SD 349.7 SD in Log Scale 1.47

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.542 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 223.9

95% H UCL 434.7

95% t UCL 200.7

95% Percentile Bootstrap UCL 201.3

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 132.3

A-D Test Statistic 0.289 Nonparametric Statistics

Theta Star 283.2

nu star 17.35

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 207.8

Minimum 0.000001 95% KM (bootstrap t) UCL 263.4

95% KM (t) UCL 208.2

Assuming Gamma Distribution 95% KM (z) UCL 204.7

5% K-S Critical Value 0.225 SD 191.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 43.98

k star 0.273 99% KM (Chebyshev) UCL 570

Theta star 487.6

Median 67 95% KM (Chebyshev) UCL 324.1

SD 196.2 97.5% KM (Chebyshev) UCL 407

Maximum 820 95% KM (BCA) UCL 218.3

Mean 133.4 95% KM (Percentile Bootstrap) UCL 205.4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 313.2

95% Adjusted Gamma UCL (Use when n < 40) 335.7

Nu star 11.49 Potential UCLs to Use

AppChi2 4.891 95% KM (Chebyshev) UCL 324.1
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PROUCL OUTPUT - SUBSURFACE SOIL

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Number of Distinct Detected Data 16 Number of Non-Detect Data 5

Percent Non-Detects 23.81%

BENZO(K)FLUORANTHENE

General Statistics

Number of Valid Data 21 Number of Detected Data 16

Maximum Non-Detect 385 Maximum Non-Detect 5.953

SD of Detected 232.1 SD of Detected 1.71

Minimum Non-Detect 360 Minimum Non-Detect 5.886

Maximum Detected 920 Maximum Detected 6.824

Mean of Detected 139.9 Mean of Detected 3.843

Shapiro Wilk Test Statistic 0.611 Shapiro Wilk Test Statistic 0.984

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

SD 202 SD 1.6

95% DL/2 (t) UCL 227 95% H-Stat (DL/2) UCL 807.2

DL/2 Substitution Method DL/2 Substitution Method

Mean 151 Mean 4.173

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 117.8

SD in Original Scale 205.5

MLE method failed to converge properly Mean in Log Scale 3.797

SD in Log Scale 1.519

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.503 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 235.5

95% H-UCL 439.9

95% t UCL 195.2

95% Percentile Bootstrap UCL 195.8

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 127.5

A-D Test Statistic 0.332 Nonparametric Statistics

Theta Star 278.2

nu star 16.09

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 209.6

Minimum 0.000001 95% KM (bootstrap t) UCL 299.1

95% KM (t) UCL 209.8

Assuming Gamma Distribution 95% KM (z) UCL 206

5% K-S Critical Value 0.226 SD 203.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 47.73

k star 0.268 99% KM (Chebyshev) UCL 602.4

Theta star 475.9

Median 67 95% KM (Chebyshev) UCL 335.5

SD 206.5 97.5% KM (Chebyshev) UCL 425.6

Maximum 920 95% KM (BCA) UCL 223.8

Mean 127.6 95% KM (Percentile Bootstrap) UCL 211.8

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 302.8

95% Adjusted Gamma UCL (Use when n < 40) 324.9

Nu star 11.26 Potential UCLs to Use

AppChi2 4.742 95% KM (Chebyshev) UCL 335.5
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Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Number of Distinct Detected Data 16 Number of Non-Detect Data 3

Percent Non-Detects 14.29%

CHRYSENE

General Statistics

Number of Valid Data 21 Number of Detected Data 18

Maximum Non-Detect 380 Maximum Non-Detect 5.94

SD of Detected 473.5 SD of Detected 1.686

Minimum Non-Detect 360 Minimum Non-Detect 5.886

Maximum Detected 1800 Maximum Detected 7.496

Mean of Detected 306.3 Mean of Detected 4.631

Shapiro Wilk Test Statistic 0.664 Shapiro Wilk Test Statistic 0.981

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.95%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

SD 438.6 SD 1.569

95% DL/2 (t) UCL 454.3 95% H-Stat (DL/2) UCL 1271

DL/2 Substitution Method DL/2 Substitution Method

Mean 289.2 Mean 4.717

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% MLE (t) UCL 1330 Mean in Original Scale 272

95% MLE (Tiku) UCL 1553 SD in Original Scale 445.1

Mean 1150 Mean in Log Scale 4.551

SD 479 SD in Log Scale 1.58

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.512 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% BCA Bootstrap UCL 514.1

95% H UCL 1112

95% t UCL 439.6

95% Percentile Bootstrap UCL 440.2

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 276.2

A-D Test Statistic 0.438 Nonparametric Statistics

Theta Star 598.6

nu star 18.42

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 444.1

Minimum 0.000001 95% KM (bootstrap t) UCL 615.7

95% KM (t) UCL 444.7

Assuming Gamma Distribution 95% KM (z) UCL 436.9

5% K-S Critical Value 0.214 SD 433.6

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 97.7

k star 0.342 99% KM (Chebyshev) UCL 1248

Theta star 811.3

Median 120 95% KM (Chebyshev) UCL 702.1

SD 444.3 97.5% KM (Chebyshev) UCL 886.3

Maximum 1800 95% KM (BCA) UCL 445.9

Mean 277.2 95% KM (Percentile Bootstrap) UCL 444

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 584

95% Adjusted Gamma UCL (Use when n < 40) 620.1

Nu star 14.35 Potential UCLs to Use

AppChi2 6.812 95% KM (Chebyshev) UCL 702.1
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Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Number of Distinct Detected Data 13 Number of Non-Detect Data 8

Percent Non-Detects 38.10%

DIBENZO(A,H)ANTHRACENE

General Statistics

Number of Valid Data 21 Number of Detected Data 13

Maximum Non-Detect 385 Maximum Non-Detect 5.953

SD of Detected 96.97 SD of Detected 1.699

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Detected 340 Maximum Detected 5.829

Mean of Detected 58.43 Mean of Detected 2.856

Shapiro Wilk Test Statistic 0.645 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

SD 99.28 SD 1.927

95% DL/2 (t) UCL 135.6 95% H-Stat (DL/2) UCL 1201

DL/2 Substitution Method DL/2 Substitution Method

Mean 98.24 Mean 3.502

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 43.85

SD in Original Scale 78.61

MLE method failed to converge properly Mean in Log Scale 2.637

SD in Log Scale 1.603

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.452 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 86.23

95% H-UCL 175.6

95% t UCL 73.44

95% Percentile Bootstrap UCL 72.62

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 54.35

A-D Test Statistic 0.575 Nonparametric Statistics

Theta Star 129.3

nu star 11.75

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 98.4

Minimum 0.000001 95% KM (bootstrap t) UCL 179.6

95% KM (t) UCL 98

Assuming Gamma Distribution 95% KM (z) UCL 95.98

5% K-S Critical Value 0.249 SD 90.97

Data appear Gamma Distributed at 5% Significance Level SE of Mean 25.31

k star 0.224 99% KM (Chebyshev) UCL 306.1

Theta star 228.8

Median 17 95% KM (Chebyshev) UCL 164.7

SD 81.42 97.5% KM (Chebyshev) UCL 212.4

Maximum 340 95% KM (BCA) UCL 100.8

Mean 51.26 95% KM (Percentile Bootstrap) UCL 96.77

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 134.9

95% Adjusted Gamma UCL (Use when n < 40) 146

Nu star 9.41 Potential UCLs to Use

AppChi2 3.576 95% KM (BCA) UCL 100.8
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Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993

Number of Distinct Detected Data 15 Number of Non-Detect Data 5

Percent Non-Detects 23.81%

INDENO(1,2,3-CD)PYRENE

General Statistics

Number of Valid Data 21 Number of Detected Data 16

Maximum Non-Detect 385 Maximum Non-Detect 5.953

SD of Detected 254 SD of Detected 1.579

Minimum Non-Detect 360 Minimum Non-Detect 5.886

Maximum Detected 990 Maximum Detected 6.898

Mean of Detected 160 Mean of Detected 4.069

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.987

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.48%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

SD 220.3 SD 1.458

95% DL/2 (t) UCL 249.2 95% H-Stat (DL/2) UCL 642.5

DL/2 Substitution Method DL/2 Substitution Method

Mean 166.3 Mean 4.345

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 133.7

SD in Original Scale 225.6

MLE method failed to converge properly Mean in Log Scale 3.991

SD in Log Scale 1.405

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.539 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 267.3

95% H-UCL 391.5

95% t UCL 218.6

95% Percentile Bootstrap UCL 221.1

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

K-S Test Statistic 0.787 Mean 140.9

A-D Test Statistic 0.375 Nonparametric Statistics

Theta Star 296.7

nu star 17.25

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 228.7

Minimum 0.000001 95% KM (bootstrap t) UCL 317.5

95% KM (t) UCL 229.1

Assuming Gamma Distribution 95% KM (z) UCL 225

5% K-S Critical Value 0.225 SD 221.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 51.14

k star 0.273 99% KM (Chebyshev) UCL 649.7

Theta star 521.8

Median 67 95% KM (Chebyshev) UCL 363.8

SD 226 97.5% KM (Chebyshev) UCL 460.3

Maximum 990 95% KM (BCA) UCL 233.4

Mean 142.4 95% KM (Percentile Bootstrap) UCL 228.6

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 334.8

95% Adjusted Gamma UCL (Use when n < 40) 358.9

Nu star 11.46 Potential UCLs to Use

AppChi2 4.874 95% KM (Chebyshev) UCL 363.8
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Raw Statistics Log-transformed Statistics

Minimum Detected 9.6 Minimum Detected 2.262

Number of Distinct Detected Data 6 Number of Non-Detect Data 15

Percent Non-Detects 71.43%

AROCLOR-1260

General Statistics

Number of Valid Data 21 Number of Detected Data 6

Maximum Non-Detect 38.5 Maximum Non-Detect 3.651

SD of Detected 206.4 SD of Detected 1.517

Minimum Non-Detect 13 Minimum Non-Detect 2.565

Maximum Detected 520 Maximum Detected 6.254

Mean of Detected 248.4 Mean of Detected 4.915

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.19%

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.878

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.927

95% DL/2 (t) UCL 135.4 95% H-Stat (DL/2) UCL 197.7

Mean 78.52 Mean 2.992

SD 151 SD 1.521

95% Percentile Bootstrap UCL 136.5

95% BCA Bootstrap UCL 147.5

SD in Original Scale 150.3

95% t UCL 137.2

SD in Log Scale 1.756

Mean in Original Scale 80.65

95% H-UCL 377
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nu star 7.131

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.594 Data appear Normal at 5% Significance Level

Theta Star 418.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 35.29

95% KM (t) UCL 138.7

K-S Test Statistic 0.716 Mean 77.84

5% K-S Critical Value 0.341 SD 147.6

A-D Test Statistic 0.288 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

Mean 83.92 95% KM (Percentile Bootstrap) UCL 217.1

Median 0.000001 95% KM (Chebyshev) UCL 231.6

Minimum 0.000001 95% KM (bootstrap t) UCL 145.9

Maximum 520 95% KM (BCA) UCL 323.8

Assuming Gamma Distribution 95% KM (z) UCL 135.9

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 130.5

AppChi2 0.905 95% KM (t) UCL 138.7

95% Gamma Approximate UCL (Use when n >= 40) 412.2 95% KM (Percentile Bootstrap) UCL 217.1

Theta star 793

Nu star 4.445 Potential UCLs to Use

SD 152.5 97.5% KM (Chebyshev) UCL 298.2

k star 0.106 99% KM (Chebyshev) UCL 428.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 471

Note: DL/2 is not a recommended method.

AROCLOR-1260 (Continued)
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PROUCL OUTPUT - SUBSURFACE SOIL

General Statistics

Number of Valid Data 21 Number of Detected Data 14

ANTIMONY

Maximum Detected 4.5 Maximum Detected 1.504

Mean of Detected 1.176 Mean of Detected -0.248

Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Number of Distinct Detected Data 13 Number of Non-Detect Data 7

Percent Non-Detects 33.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Maximum Non-Detect 0.17 Maximum Non-Detect -1.772

SD of Detected 1.306 SD of Detected 0.869

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Test Statistic 0.901

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 33.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.178 SD 1.306

95% DL/2 (t) UCL 1.254 95% H-Stat (DL/2) UCL 2.06

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.811 Mean -1.008

95% t UCL 1.259

95% Percentile Bootstrap UCL 1.263

95% MLE (t) UCL 1.043 Mean in Original Scale 0.817

95% MLE (Tiku) UCL 1.081 SD in Original Scale 1.175

Mean 0.473 Mean in Log Scale -0.962

SD 1.514 SD in Log Scale 1.271

Theta Star 1.054

nu star 31.26

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.116 Data appear Lognormal at 5% Significance Level

95% BCA Bootstrap UCL 1.418

95% H UCL 1.983

5% K-S Critical Value 0.233 SD 1.114

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.252

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 0.871

A-D Test Statistic 1.036 Nonparametric Statistics

Maximum 4.5 95% KM (BCA) UCL 1.345

Mean 0.784 95% KM (Percentile Bootstrap) UCL 1.293

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 1.284

Minimum 0.000001 95% KM (bootstrap t) UCL 1.857

95% KM (t) UCL 1.306

Assuming Gamma Distribution 95% KM (z) UCL 1.286

Nu star 7.348 Potential UCLs to Use

AppChi2 2.364 95% KM (BCA) UCL 1.345

k star 0.175 99% KM (Chebyshev) UCL 3.382

Theta star 4.483

Median 0.48 95% KM (Chebyshev) UCL 1.971

SD 1.196 97.5% KM (Chebyshev) UCL 2.447

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 2.438

95% Adjusted Gamma UCL (Use when n < 40) 2.678
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21 15

7300 8.896

14800 9.602

10814 9.274

10657 0.177

11000

1872

408.5

0.173

0.151

0.938 0.933

0.908 0.908

11518 11604

12645

11500 13436

11521 14990

29.49

366.7

10814

1991

1239

1158

0.0383 11486

1152 11518

11485

0.782 11511

0.742 11556

0.212 11506

0.189 11467

12594

13365

14878

11568

11628

11518

General UCL Statistics for Full Data Sets

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Subsurface Soil.xls.wst

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

ALUMINUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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21 20

4.6 1.526

19 2.944

10.07 2.251

9.499 0.35

9.4

3.636

0.794

0.361

1.061

0.905 0.963

0.908 0.908

11.44 11.69

13.49

11.57 14.97

11.47 17.88

7.491

1.345

10.07

3.68

314.6

274.5

0.0383 11.38

271.6 11.44

11.38

0.464 11.76

0.743 11.91

0.154 11.39

0.19 11.52

13.53

15.03

17.97

11.54

11.66

11.54

ARSENIC

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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21 14

8.6 2.152

18 2.89

13.39 2.576

13.14 0.201

13

2.597

0.567

0.194

0.0398

0.96 0.951

0.908 0.908

14.37 14.52

15.97

14.33 17.08

14.37 19.27

23.13

0.579

13.39

2.784

971.5

900.2

0.0383 14.32

894.9 14.37

14.32

0.397 14.36

0.742 14.36

0.133 14.32

0.189 14.26

15.86

16.93

19.03

14.45

14.54

14.37

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

CHROMIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SUBSURFACE SOIL

21 19

5.4 1.686

17.2 2.845

10.09 2.275

9.729 0.275

9.4

2.912

0.635

0.289

1.055

0.914 0.971

0.908 0.908

11.19 11.3

12.75

11.29 13.9

11.21 16.17

11.84

0.853

10.09

2.933

497.2

446.5

0.0383 11.14

442.8 11.19

11.12

0.414 11.49

0.743 11.57

0.149 11.15

0.189 11.24

12.86

14.06

16.42

11.24

11.33

11.19

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

COBALT

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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PROUCL OUTPUT - SUBSURFACE SOIL

21 17

14000 9.547

39800 10.59

24695 10.08

23959 0.253

25000

6279

1370

0.254

0.684

0.945 0.971

0.908 0.908

27058 27389

30697

27168 33293

27093 38391

14.33

1723

24695

6523

601.9

546

0.0383 26949

541.9 27058

26942

0.358 27283

0.743 27392

0.139 27010

0.189 27005

30668

33252

38329

27224

27429

27058

IRON

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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PROUCL OUTPUT - SUBSURFACE SOIL

21 18

11 2.398

160 5.075

43.17 3.535

34.31 0.652

32.8

37.38

8.156

0.866

2.526

0.634 0.896

0.908 0.908

57.24 57.94

69.49

61.39 81.43

57.99 104.9

2.027

21.29

43.17

30.32

85.15

64.88

0.0383 56.59

63.52 57.24

56.08

1.411 83.77

0.752 142.2

0.22 57.55

0.191 62.83

78.72

94.11

124.3

56.66

57.87

78.72

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

LEAD

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Version 4.1.01 Page 18 of 19 12/5/2012

251



PROUCL OUTPUT - SUBSURFACE SOIL

21 17

210 5.347

612 6.417

337.6 5.791

327.2 0.252

320

90.63

19.78

0.268

1.293

0.9 0.961

0.908 0.908

371.7 374

419.1

376.1 454.5

372.7 524.1

13.88

24.32

337.6

90.61

583.1

528.1

0.0383 370.1

524.1 371.7

370

0.357 379.1

0.743 387.4

0.123 369.4

0.189 374.6

423.8

461.1

534.4

372.8

375.6

372.8

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

MANGANESE

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL
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PROUCL OUTPUT - GROUNDWATER

95% H UCL 39.38

95% t UCL 6.366

95% Percentile Bootstrap UCL 5.901

95% BCA Bootstrap UCL 6.183

SD 2.219 SD in Log Scale 1.313

95% MLE (t) UCL 8.507 Mean in Original Scale 3.832

95% MLE (Tiku) UCL 9.119 SD in Original Scale 3.784

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.02 Mean in Log Scale 0.711

Mean 3.771 Mean 0.633

SD 3.838 SD 1.375

95% DL/2 (t) UCL 6.342 95% H-Stat (DL/2) UCL 47.78

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.84

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 1 Maximum Non-Detect 0

Maximum Detected 9.7 Maximum Detected 2.272

Mean of Detected 4.862 Mean of Detected 1.075

SD of Detected 3.863 SD of Detected 1.308

Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.46 Minimum Detected -0.777

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Groundwater.xls.wst

ARSENIC

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000
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PROUCL OUTPUT - GROUNDWATER

95% Adjusted Gamma UCL (Use when n < 40) 29.83

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nu star 4.414 Potential UCLs to Use

AppChi2 0.892 95% KM (t) UCL 6.414

95% Gamma Approximate UCL (Use when n >= 40) 18.82 95% KM (Percentile Bootstrap) UCL 6.325

SD 3.823 97.5% KM (Chebyshev) UCL 12.43

k star 0.276 99% KM (Chebyshev) UCL 17.56

Theta star 13.78

Maximum 9.7 95% KM (BCA) UCL 6.551

Mean 3.803 95% KM (Percentile Bootstrap) UCL 6.325

Median 2.776 95% KM (Chebyshev) UCL 9.824

Assuming Gamma Distribution 95% KM (z) UCL 6.069

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 6.353

Minimum 0.000001 95% KM (bootstrap t) UCL 6.679

5% K-S Critical Value 0.34 SD 3.572

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.384

95% KM (t) UCL 6.414

A-D Test Statistic 0.459 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

K-S Test Statistic 0.713 Mean 3.793

Theta Star 7.219

nu star 8.082

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.673 Data appear Normal at 5% Significance Level

ARSENIC (Continued)
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PROUCL OUTPUT - GROUNDWATER

95% Gamma Approximate UCL (Use when n >= 40) 0.886 95% KM (Percentile Bootstrap) UCL 0.893

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 0.905

Note: DL/2 is not a recommended method.

Theta star 0.0149

Nu star 878.1 Potential UCLs to Use

AppChi2 810.3 95% KM (t) UCL 0.909

Median 0.791 95% KM (Chebyshev) UCL 1.029

SD 0.0941 97.5% KM (Chebyshev) UCL 1.122

k star 54.88 99% KM (Chebyshev) UCL 1.303

Minimum 0.73 95% KM (bootstrap t) UCL 1.609

Maximum 0.95 95% KM (BCA) UCL 0.888

Mean 0.818 95% KM (Percentile Bootstrap) UCL 0.893

95% KM (t) UCL 0.909

Assuming Gamma Distribution 95% KM (z) UCL 0.897

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.913

K-S Test Statistic 0.678 Mean 0.816

5% K-S Critical Value 0.357 SD 0.0979

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0489

A-D Test Statistic 0.707 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 28.71 Data appear Normal at 5% Significance Level

Theta Star 0.0284

nu star 287.1

95% BCA Bootstrap UCL 0.866

95% H-UCL 0.884

SD in Original Scale 0.0948

95% t UCL 0.879

95% Percentile Bootstrap UCL 0.868

MLE method failed to converge properly Mean in Log Scale -0.21

SD in Log Scale 0.115

Mean in Original Scale 0.815

95% DL/2 (t) UCL 0.82 95% H-Stat (DL/2) UCL 0.861

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.698 Mean -0.391

SD 0.183 SD 0.269

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.77 Shapiro Wilk Test Statistic 0.771

Maximum Non-Detect 1 Maximum Non-Detect 0

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Mean of Detected 0.816 Mean of Detected -0.21

SD of Detected 0.109 SD of Detected 0.132

Minimum Non-Detect 1 Minimum Non-Detect 0

Raw Statistics Log-transformed Statistics

Minimum Detected 0.73 Minimum Detected -0.315

Maximum Detected 0.95 Maximum Detected -0.0513

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

CHROMIUM

General Statistics

Number of Valid Data 8 Number of Detected Data 5
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PROUCL OUTPUT - GROUNDWATER

8 8

2 0.693

17 2.833

7.369 1.639

5.148 0.92

4.15

6.293

2.225

0.854

0.7

0.809 0.842

0.818 0.818

11.58 24.15

17.98

11.62 22.58

11.68 31.61

1.046

7.048

7.369

7.206

16.73

8.479

0.0195 11.03

7.045 11.58

10.8

0.666 13.38

0.728 10.16

0.282 10.93

0.299 11.15

17.07

21.26

29.51

14.54

17.5

14.54

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

General UCL Statistics for Full Data Sets

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Groundwater.xls.wst

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

COBALT

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - GROUNDWATER

8 8

65 4.174

83000 11.33

16460 7.859

2589 2.396

2730

28955

10237

1.759

2.198

0.655 0.963

0.818 0.818

35855 32957635

88450

41801 117936

37181 175855

0.309

53208

16460

29594

4.95

1.129

0.0195 33299

0.737 35855

32296

0.374 129127

0.787 112532

0.245 34233

0.314 43141

61083

80392

118320

72163

110476

110476

IRON

General Statistics

Number of Valid Observations Number of Distinct Observations

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Skewness

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

SD

Std. Error of Mean

Coefficient of Variation

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Adjusted Gamma UCL

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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8 8

780 6.659

13000 9.473

4923 8.094

3276 1.018

3250

4408

1559

0.896

1.031

0.878 0.954

0.818 0.818

7875 20920

13144

8093 16647

7970 23526

0.94

5236

4923

5077

15.04

7.291

0.0195 7486

5.98 7875

7336

0.234 9841

0.73 9302

0.174 7563

0.3 7825

11716

14655

20429

10156

12383

7875

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

MANGANESE

General Statistics

Median

SD

Std. Error of Mean

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Coefficient of Variation

Skewness

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

95% Student's-t UCL 95% H-UCL

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL
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95% BCA Bootstrap UCL N/A

95% H-UCL N/A

SD in Log Scale N/A

Mean in Original Scale N/A

SD in Original Scale N/A

95% t UCL N/A

95% Percentile Bootstrap UCL N/A

SD 0.176 SD 1.153

95% DL/2 (t) UCL 0.246 95% H-Stat (DL/2) UCL 0.967

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale N/A

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.101 Mean -3.103

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Maximum Detected 0.46 Maximum Detected -0.777

Mean of Detected 0.25 Mean of Detected -1.998

SD of Detected 0.297 SD of Detected 1.727

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Number of Valid Data 6 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.04 Minimum Detected -3.219

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Surface Water.xls.wst

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

BENZO(A)ANTHRACENE

General Statistics
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95% Adjusted Gamma UCL (Use when n < 40) N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

k star N/A 99% KM (Chebyshev) UCL 1.009

Theta star N/A

Nu star N/A Potential UCLs to Use

AppChi2 N/A 97.5% KM (Chebyshev) UCL 0.674

95% Gamma Approximate UCL (Use when n >= 40) N/A

Minimum N/A 95% KM (bootstrap t) UCL N/A

Maximum N/A 95% KM (BCA) UCL N/A

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.46

Median N/A 95% KM (Chebyshev) UCL 0.504

SD N/A 97.5% KM (Chebyshev) UCL 0.674

5% K-S Critical Value N/A SD 0.157

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0904

95% KM (t) UCL 0.292

Assuming Gamma Distribution 95% KM (z) UCL 0.259

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.438

nu star N/A

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)

Theta Star N/A

BENZO(A)ANTHRACENE (Continued)
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SD in Original Scale 0.156

95% t UCL 0.23

95% Percentile Bootstrap UCL 0.229

95% BCA Bootstrap UCL 0.231

95% H-UCL 0.55

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.855

SD in Log Scale 0.98

Mean in Original Scale 0.102

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0954 Mean -3.07

SD 0.159 SD 1.096

95% DL/2 (t) UCL 0.226 95% H-Stat (DL/2) UCL 0.756

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.842

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Mean of Detected 0.165 Mean of Detected -2.496

SD of Detected 0.221 SD of Detected 1.42

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.031 Minimum Detected -3.474

Maximum Detected 0.42 Maximum Detected -0.868

BENZO(A)PYRENE

General Statistics

Number of Valid Data 6 Number of Detected Data 3
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nu star N/A Potential UCLs to Use

AppChi2 N/A 95% KM (t) UCL 0.245

95% Gamma Approximate UCL (Use when n >= 40) N/A 95% KM (Percentile Bootstrap) UCL N/A

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

Mean N/A 95% KM (Percentile Bootstrap) UCL N/A

Median N/A 95% KM (Chebyshev) UCL 0.412

SD N/A 97.5% KM (Chebyshev) UCL 0.547

k star N/A 99% KM (Chebyshev) UCL 0.812

Theta star N/A

95% KM (t) UCL 0.245

Assuming Gamma Distribution 95% KM (z) UCL 0.218

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.23

Minimum N/A 95% KM (bootstrap t) UCL 1.694

Maximum N/A 95% KM (BCA) UCL 0.42

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.101

5% K-S Critical Value N/A SD 0.143

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0715

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

Theta Star N/A

nu star N/A

BENZO(A)PYRENE (Continued)
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95% BCA Bootstrap UCL 0.416

95% H-UCL 7961

SD in Log Scale 2.41

Mean in Original Scale 0.157

SD in Original Scale 0.307

95% t UCL 0.41

95% Percentile Bootstrap UCL 0.391

SD 0.3 SD 1.321

95% DL/2 (t) UCL 0.416 95% H-Stat (DL/2) UCL 3.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.851

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.169 Mean -2.718

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.761 Shapiro Wilk Test Statistic 0.793

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.072 Minimum Detected -2.631

Maximum Detected 0.78 Maximum Detected -0.248

Mean of Detected 0.312 Mean of Detected -1.792

SD of Detected 0.406 SD of Detected 1.338

BENZO(B)FLUORANTHENE

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%
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95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

k star N/A 99% KM (Chebyshev) UCL 1.501

Theta star N/A

Nu star N/A Potential UCLs to Use

AppChi2 N/A 95% KM (BCA) UCL 0.78

95% Gamma Approximate UCL (Use when n >= 40) N/A

Minimum N/A 95% KM (bootstrap t) UCL 8.607

Maximum N/A 95% KM (BCA) UCL 0.78

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.78

Median N/A 95% KM (Chebyshev) UCL 0.765

SD N/A 97.5% KM (Chebyshev) UCL 1.013

5% K-S Critical Value N/A SD 0.263

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.132

95% KM (t) UCL 0.457

Assuming Gamma Distribution 95% KM (z) UCL 0.408

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.426

nu star N/A

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.192

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Lognormal at 5% Significance Level

Theta Star N/A

BENZO(B)FLUORANTHENE (Continued)
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95% H-UCL N/A

Mean in Original Scale N/A

SD in Original Scale N/A

95% t UCL N/A

95% Percentile Bootstrap UCL N/A

95% BCA Bootstrap UCL N/A

95% DL/2 (t) UCL 0.183 95% H-Stat (DL/2) UCL 0.568

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale N/A

SD in Log Scale N/A

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0773 Mean -3.269

SD 0.129 SD 1.078

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Mean of Detected 0.18 Mean of Detected -2.495

SD of Detected 0.226 SD of Detected 2.003

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.02 Minimum Detected -3.912

Maximum Detected 0.34 Maximum Detected -1.079

BENZO(K)FLUORANTHENE

General Statistics

Number of Valid Data 6 Number of Detected Data 2
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Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Theta star N/A

Nu star N/A Potential UCLs to Use

AppChi2 N/A 99% KM (Chebyshev) UCL 0.758

95% Gamma Approximate UCL (Use when n >= 40) N/A

95% Adjusted Gamma UCL (Use when n < 40) N/A

Maximum N/A 95% KM (BCA) UCL 0.34

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.34

Median N/A 95% KM (Chebyshev) UCL 0.373

SD N/A 97.5% KM (Chebyshev) UCL 0.503

k star N/A 99% KM (Chebyshev) UCL 0.758

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0689

95% KM (t) UCL 0.212

Assuming Gamma Distribution 95% KM (z) UCL 0.187

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.323

Minimum N/A 95% KM (bootstrap t) UCL N/A

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.0733

5% K-S Critical Value N/A SD 0.119

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)

Theta Star N/A

nu star N/A

BENZO(K)FLUORANTHENE (Continued)
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SD in Original Scale N/A

95% t UCL N/A

95% Percentile Bootstrap UCL N/A

95% BCA Bootstrap UCL N/A

95% H-UCL N/A

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale N/A

SD in Log Scale N/A

Mean in Original Scale N/A

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0314 Mean -3.544

SD 0.0166 SD 0.411

95% DL/2 (t) UCL 0.0451 95% H-Stat (DL/2) UCL 0.0493

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

SD of Detected 0.0318 SD of Detected 0.833

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.02 Minimum Detected -3.912

Maximum Detected 0.065 Maximum Detected -2.733

Mean of Detected 0.0425 Mean of Detected -3.323

DIBENZO(A,H)ANTHRACENE

General Statistics

Number of Valid Data 6 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 4
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nu star N/A Potential UCLs to Use

AppChi2 N/A 95% KM (t) UCL 0.047

95% Gamma Approximate UCL (Use when n >= 40) N/A 95% KM (% Bootstrap) UCL 0.065

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.065

Median N/A 95% KM (Chebyshev) UCL 0.0697

SD N/A 97.5% KM (Chebyshev) UCL 0.088

k star N/A 99% KM (Chebyshev) UCL 0.124

Theta star N/A

95% KM (t) UCL 0.047

Assuming Gamma Distribution 95% KM (z) UCL 0.0434

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0627

Minimum N/A 95% KM (bootstrap t) UCL N/A

Maximum N/A 95% KM (BCA) UCL N/A

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.0275

5% K-S Critical Value N/A SD 0.0168

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00968

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)

Theta Star N/A

nu star N/A

DIBENZO(A,H)ANTHRACENE (Continued)
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95% t UCL N/A

95% Percentile Bootstrap UCL N/A

95% BCA Bootstrap UCL N/A

95% H-UCL N/A

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale N/A

SD in Log Scale N/A

Mean in Original Scale N/A

SD in Original Scale N/A

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0723 Mean -3.222

SD 0.112 SD 0.991

95% DL/2 (t) UCL 0.164 95% H-Stat (DL/2) UCL 0.399

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.054 Maximum Non-Detect -2.919

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Maximum Detected 0.3 Maximum Detected -1.204

Mean of Detected 0.165 Mean of Detected -2.355

SD of Detected 0.191 SD of Detected 1.628

INDENO(1,2,3-CD)PYRENE

General Statistics

Number of Valid Data 6 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Percent Non-Detects 66.67%
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For additional insight, the user may want to consult a statistician.

AppChi2 N/A 97.5% KM (Chebyshev) UCL 0.438

95% Gamma Approximate UCL (Use when n >= 40) N/A

95% Adjusted Gamma UCL (Use when n < 40) N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Median N/A 95% KM (Chebyshev) UCL 0.328

SD N/A 97.5% KM (Chebyshev) UCL 0.438

k star N/A 99% KM (Chebyshev) UCL 0.653

Theta star N/A

Nu star N/A Potential UCLs to Use

Assuming Gamma Distribution 95% KM (z) UCL 0.171

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.286

Minimum N/A 95% KM (bootstrap t) UCL 0.075

Maximum N/A 95% KM (BCA) UCL N/A

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.3

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.075

5% K-S Critical Value N/A SD 0.101

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0581

95% KM (t) UCL 0.192

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)

Theta Star N/A

nu star N/A

A-D Test Statistic N/A Nonparametric Statistics

INDENO(1,2,3-CD)PYRENE (Continued)
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SD in Original Scale 0.0215

95% t UCL 0.0274

95% Percentile Bootstrap UCL 0.0268

95% BCA Bootstrap UCL 0.0278

95% H-UCL 6.295E+10

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.298

SD in Log Scale 3.889

Mean in Original Scale 0.00966

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00985 Mean -6.463

SD 0.0214 SD 1.923

95% DL/2 (t) UCL 0.0275 95% H-Stat (DL/2) UCL 5.849

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.899

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Minimum Non-Detect 0.0008 Minimum Non-Detect -7.131

Maximum Non-Detect 0.0008 Maximum Non-Detect -7.131

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Maximum Detected 0.0535 Maximum Detected -2.928

Mean of Detected 0.0193 Mean of Detected -5.103

SD of Detected 0.0296 SD of Detected 1.922

DIELDRIN

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nu star N/A Potential UCLs to Use

AppChi2 N/A 95% KM (t) UCL 0.0298

95% Gamma Approximate UCL (Use when n >= 40) N/A 95% KM (Percentile Bootstrap) UCL 0.0535

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

Mean N/A 95% KM (Percentile Bootstrap) UCL 0.0535

Median N/A 95% KM (Chebyshev) UCL 0.0524

SD N/A 97.5% KM (Chebyshev) UCL 0.0706

k star N/A 99% KM (Chebyshev) UCL 0.106

Theta star N/A

95% KM (t) UCL 0.0298

Assuming Gamma Distribution 95% KM (z) UCL 0.0262

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0274

Minimum N/A 95% KM (bootstrap t) UCL 0.309

Maximum N/A 95% KM (BCA) UCL 0.0535

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.0104

5% K-S Critical Value N/A SD 0.0193

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00965

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

Theta Star N/A

nu star N/A

DIELDRIN (Continued)
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6 6

0.79 -0.236

5.8 1.758

2.268 0.554

1.741 0.778

1.6

1.916

0.782

0.845

1.586

0.822 0.931

0.788 0.788

3.845 7.719

5.277

4.097 6.6

3.929 9.197

1.131

2.005

2.268

2.133

13.58

6.282

0.0122 3.555

4.611 3.845

3.423

0.333 6.179

0.704 9.702

0.186 3.485

0.336 4.037

5.679

7.154

10.05

4.902

General UCL Statistics for Full Data Sets

ARSENIC

General Statistics

Number of Valid Observations Number of Distinct Observations

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Surface Water.xls.wst

Full Precision OFF

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

Skewness

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

95% Approximate Gamma UCL (Use when n >= 40)
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6.679

3.845Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40)
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6 6

0.855 -0.157

2.5 0.916

1.276 0.152

1.164 0.443

0.91

0.664

0.271

0.521

1.673

0.722 0.754

0.788 0.788

1.822 2.11

2.256

1.92 2.686

1.853 3.531

2.926

0.436

1.276

0.746

35.12

22.56

0.0122 1.722

19.01 1.822

1.69

0.862 11.57

0.698 6.817

0.39 1.693

0.333 1.82

2.458

2.969

3.974

1.986

2.357

1.822

1.853

CHROMIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

Skewness

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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6 6

0.43 -0.844

2.25 0.811

1.072 -0.112

0.894 0.653

0.81

0.718

0.293

0.67

1.034

0.877 0.937

0.788 0.788

1.662 2.688

2.295

1.686 2.828

1.683 3.875

1.571

0.682

1.072

0.855

18.85

10.01

0.0122 1.554

7.795 1.662

1.517

0.324 2.249

0.702 3.699

0.236 1.537

0.335 1.628

2.349

2.901

3.986

2.018

2.592

1.662

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

COBALT

Std. Error of Mean

Coefficient of Variation

Skewness

Geometric Mean SD of log Data

Median

SD

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL (Use when n >= 40)

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to Use Use 95% Student's-t UCL
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6 6

520 6.254

11000 9.306

4243 7.707

2223 1.295

1850

4727

1930

1.114

0.925

0.776 0.898

0.788 0.788

8132 101191

13562

8196 17606

8253 25549

0.563

7537

4243

5655

6.756

2.037

0.0122 7418

1.234 8132

7119

0.477 21129

0.717 37576

0.231 7373

0.342 7543

12655

16295

23445

14070

23224

14070

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

IRON

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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6 6

180 5.193

1450 7.279

505 5.954

385.4 0.741

305

478.5

195.4

0.948

2.127

0.706 0.887

0.788 0.788

898.7 1512

1112

1008 1385

926.9 1921

1.111

454.4

505

479

13.34

6.12

0.0122 826.3

4.475 898.7

796.3

0.598 2722

0.704 2893

0.319 846.7

0.336 908.3

1357

1725

2449

1101

1505

1101

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

MANGANESE

General Statistics

Coefficient of Variation

Skewness

Median

SD

Std. Error of Mean

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

95% Student's-t UCL 95% H-UCL

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Version 4.1.01 Page 20 of 20 12/5/2012

280



Sediment 

281



PROUCL OUTPUT - SEDIMENT

General Statistics

Number of Valid Data 13 Number of Detected Data 10

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Sediment.xls.wst

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 402.6 Mean of Detected 5.319

Raw Statistics Log-transformed Statistics

Minimum Detected 27 Minimum Detected 3.296

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Percent Non-Detects 23.08%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 710 Maximum Non-Detect 6.565

SD of Detected 471.7 SD of Detected 1.274

Minimum Non-Detect 130 Minimum Non-Detect 4.868

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.776 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 420.2 SD 1.164

95% DL/2 (t) UCL 569.3 95% H-Stat (DL/2) UCL 1123

DL/2 Substitution Method DL/2 Substitution Method

Mean 361.6 Mean 5.29

95% t UCL 544.3

95% Percentile Bootstrap UCL 530.4

95% MLE (t) UCL 1226 Mean in Original Scale 331.5

95% MLE (Tiku) UCL 1355 SD in Original Scale 430.4

Mean 1100 Mean in Log Scale 5.134

SD 254.9 SD in Log Scale 1.165

95% BCA Bootstrap UCL 581.5

95% H UCL 962.9
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BENZO(A)ANTHRACENE (Continued)

Theta Star 599

nu star 13.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.672 Data appear Gamma Distributed at 5% Significance Level

5% K-S Critical Value 0.275 SD 413.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 121.4

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 333.8

A-D Test Statistic 0.525 Nonparametric Statistics

Maximum 1400 95% KM (BCA) UCL 530.3

Mean 329 95% KM (Percentile Bootstrap) UCL 539.5

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 547.6

Minimum 0.000001 95% KM (bootstrap t) UCL 674.5

95% KM (t) UCL 550.1

Assuming Gamma Distribution 95% KM (z) UCL 533.4

Nu star 8.026 Potential UCLs to Use

AppChi2 2.75 95% KM (Chebyshev) UCL 862.8

k star 0.309 99% KM (Chebyshev) UCL 1541

Theta star 1066

Median 125.3 95% KM (Chebyshev) UCL 862.8

SD 432.8 97.5% KM (Chebyshev) UCL 1092

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 960.1

95% Adjusted Gamma UCL (Use when n < 40) 1133
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PROUCL OUTPUT - SEDIMENT

BENZO(A)PYRENE

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Maximum Detected 1700 Maximum Detected 7.438

Mean of Detected 407.8 Mean of Detected 5.333

Raw Statistics Log-transformed Statistics

Minimum Detected 40 Minimum Detected 3.689

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 710 Maximum Non-Detect 6.565

SD of Detected 522.9 SD of Detected 1.207

Minimum Non-Detect 510 Minimum Non-Detect 6.234

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.724 Shapiro Wilk Test Statistic 0.941

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 479.3 SD 1.113

95% DL/2 (t) UCL 628.9 95% H-Stat (DL/2) UCL 1083

DL/2 Substitution Method DL/2 Substitution Method

Mean 392 Mean 5.391

95% t UCL 606.3

95% Percentile Bootstrap UCL 598.4

95% MLE (t) UCL 517.7 Mean in Original Scale 364.6

95% MLE (Tiku) UCL 952.8 SD in Original Scale 488.8

Mean 138.5 Mean in Log Scale 5.258

SD 767.1 SD in Log Scale 1.117

Theta Star 590.3

nu star 15.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.691 Data appear Gamma Distributed at 5% Significance Level

95% BCA Bootstrap UCL 693.1

95% H UCL 959.1

5% K-S Critical Value 0.264 SD 470.2

Data appear Gamma Distributed at 5% Significance Level SE of Mean 137.1

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

K-S Test Statistic 0.757 Mean 365.6

A-D Test Statistic 0.622 Nonparametric Statistics

Maximum 1700 95% KM (BCA) UCL 642.7

Mean 368.1 95% KM (Percentile Bootstrap) UCL 599.9

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 608.3

Minimum 40 95% KM (bootstrap t) UCL 804

95% KM (t) UCL 610

Assuming Gamma Distribution 95% KM (z) UCL 591.1

Nu star 19.96 Potential UCLs to Use

AppChi2 10.82 95% KM (Chebyshev) UCL 963.3

k star 0.768 99% KM (Chebyshev) UCL 1730

Theta star 479.6

Median 149.8 95% KM (Chebyshev) UCL 963.3

SD 487.1 97.5% KM (Chebyshev) UCL 1222

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 679

95% Adjusted Gamma UCL (Use when n < 40) 744.1
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PROUCL OUTPUT - SEDIMENT

BENZO(B)FLUORANTHENE

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Maximum Detected 2400 Maximum Detected 7.783

Mean of Detected 552.5 Mean of Detected 5.589

Raw Statistics Log-transformed Statistics

Minimum Detected 59.5 Minimum Detected 4.086

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.711 Shapiro Wilk Test Statistic 0.927

Maximum Non-Detect 710 Maximum Non-Detect 6.565

SD of Detected 732.5 SD of Detected 1.24

Minimum Non-Detect 710 Minimum Non-Detect 6.565

Mean 537.3 Mean 5.61

SD 703.5 SD 1.19

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD in Log Scale 1.194

Mean in Original Scale 523

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 5.554

95% DL/2 (t) UCL 885 95% H-Stat (DL/2) UCL 1658

95% H-UCL 1584

95% Percentile Bootstrap UCL 848.4

95% BCA Bootstrap UCL 985.4

SD in Original Scale 709.3

95% t UCL 873.7

A-D Test Statistic 0.679 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 16.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.667 Data appear Gamma Distributed at 5% Significance Level

Theta Star 827.9

Assuming Gamma Distribution 95% KM (z) UCL 849.1

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 875.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 197.7

95% KM (t) UCL 876.3

K-S Test Statistic 0.763 Mean 523.9

5% K-S Critical Value 0.254 SD 681.8

SD 708.1 97.5% KM (Chebyshev) UCL 1759

k star 0.701 99% KM (Chebyshev) UCL 2491

Mean 525.4 95% KM (Percentile Bootstrap) UCL 856.3

Median 201.2 95% KM (Chebyshev) UCL 1386

Minimum 59.5 95% KM (bootstrap t) UCL 1162

Maximum 2400 95% KM (BCA) UCL 850.7

95% Adjusted Gamma UCL (Use when n < 40) 1104

Note: DL/2 is not a recommended method.

AppChi2 9.557 95% KM (Chebyshev) UCL 1386

95% Gamma Approximate UCL (Use when n >= 40) 1002

Theta star 749.4

Nu star 18.23 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SEDIMENT

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

General Statistics

Number of Valid Data 13 Number of Detected Data 11

BENZO(G,H,I)PERYLENE

SD of Detected 425.1 SD of Detected 1.132

Minimum Non-Detect 510 Minimum Non-Detect 6.234

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 334.5 Mean of Detected 5.191

Raw Statistics Log-transformed Statistics

Minimum Detected 40 Minimum Detected 3.689

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 710 Maximum Non-Detect 6.565

DL/2 Substitution Method DL/2 Substitution Method

Mean 330 Mean 5.27

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.708 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

MLE method failed to converge properly Mean in Log Scale 5.131

SD in Log Scale 1.044

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 388.7 SD 1.053

95% DL/2 (t) UCL 522.1 95% H-Stat (DL/2) UCL 827.7

95% BCA Bootstrap UCL 564.9

95% H-UCL 703.6

95% t UCL 497.7

95% Percentile Bootstrap UCL 486.8

Mean in Original Scale 301.8

SD in Original Scale 396.2

A-D Test Statistic 0.744 Nonparametric Statistics

Theta Star 451.6

nu star 16.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.741 Data appear Gamma Distributed at 5% Significance Level

95% KM (t) UCL 505.1

Assuming Gamma Distribution 95% KM (z) UCL 489.7

5% K-S Critical Value 0.263 SD 382.9

Data appear Gamma Distributed at 5% Significance Level SE of Mean 112.5

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 304.7

Median 134.8 95% KM (Chebyshev) UCL 794.9

SD 393.7 97.5% KM (Chebyshev) UCL 1007

Maximum 1400 95% KM (BCA) UCL 507

Mean 307.5 95% KM (Percentile Bootstrap) UCL 496.9

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 504

Minimum 40 95% KM (bootstrap t) UCL 667.1

95% Gamma Approximate UCL (Use when n >= 40) 548.9

95% Adjusted Gamma UCL (Use when n < 40) 598.5

Nu star 21.93 Potential UCLs to Use

AppChi2 12.29 95% KM (Chebyshev) UCL 794.9

k star 0.844 99% KM (Chebyshev) UCL 1424

Theta star 364.6

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SEDIMENT

Number of Distinct Detected Data 9 Number of Non-Detect Data 4

Percent Non-Detects 30.77%

BENZO(K)FLUORANTHENE

General Statistics

Number of Valid Data 13 Number of Detected Data 9

SD of Detected 455.4 SD of Detected 1.264

Minimum Non-Detect 1.6 Minimum Non-Detect 0.47

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 366.2 Mean of Detected 5.215

Raw Statistics Log-transformed Statistics

Minimum Detected 33.5 Minimum Detected 3.512

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 710 Maximum Non-Detect 6.565

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.761 Shapiro Wilk Test Statistic 0.956

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

95% DL/2 (t) UCL 517.3 95% H-Stat (DL/2) UCL 9037

Mean 326.6 Mean 4.92

SD 385.7 SD 1.874

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 399.3

95% t UCL 471.1

SD in Log Scale 1.316

Mean in Original Scale 273.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.813

95% H-UCL 1076

95% Percentile Bootstrap UCL 468

95% BCA Bootstrap UCL 527.6
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PROUCL OUTPUT - SEDIMENT

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.644 Data appear Gamma Distributed at 5% Significance Level

Theta Star 568.3

K-S Test Statistic 0.748 Mean 285.8

5% K-S Critical Value 0.288 SD 383.3

A-D Test Statistic 0.412 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 11.6

Minimum 0.000001 95% KM (bootstrap t) UCL 660.1

Maximum 1400 95% KM (BCA) UCL 489.5

Assuming Gamma Distribution 95% KM (z) UCL 474.5

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 486

Data appear Gamma Distributed at 5% Significance Level SE of Mean 114.7

95% KM (t) UCL 490.3

Theta star 893.5

Nu star 7.904 Potential UCLs to Use

SD 400.8 97.5% KM (Chebyshev) UCL 1002

k star 0.304 99% KM (Chebyshev) UCL 1427

Mean 271.6 95% KM (Percentile Bootstrap) UCL 482.6

Median 97.82 95% KM (Chebyshev) UCL 785.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 947.5

Note: DL/2 is not a recommended method.

AppChi2 2.679 95% KM (BCA) UCL 489.5

95% Gamma Approximate UCL (Use when n >= 40) 801.2

BENZO(K)FLUORANTHENE (Contiuned)
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PROUCL OUTPUT - SEDIMENT

General Statistics

Number of Valid Data 13 Number of Detected Data 12

CHRYSENE

Maximum Detected 2300 Maximum Detected 7.741

Mean of Detected 491.6 Mean of Detected 5.447

Raw Statistics Log-transformed Statistics

Minimum Detected 53 Minimum Detected 3.97

Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.682 Shapiro Wilk Test Statistic 0.916

Maximum Non-Detect 710 Maximum Non-Detect 6.565

SD of Detected 690 SD of Detected 1.231

Minimum Non-Detect 710 Minimum Non-Detect 6.565

Mean 481.1 Mean 5.48

SD 661.7 SD 1.184

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 575.3 SD in Log Scale 1.185

95% MLE (t) UCL 1912 Mean in Original Scale 465.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1628 Mean in Log Scale 5.413

95% DL/2 (t) UCL 808.2 95% H-Stat (DL/2) UCL 1433

95% H UCL 1342

95% Percentile Bootstrap UCL 788.2

95% BCA Bootstrap UCL 872

95% MLE (Tiku) UCL 2206 SD in Original Scale 667.4

95% t UCL 795.1

A-D Test Statistic 0.817 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 15.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.649 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 757

Assuming Gamma Distribution 95% KM (z) UCL 771.3

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 795.8

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 186

95% KM (t) UCL 796.9

K-S Test Statistic 0.764 Mean 465.4

5% K-S Critical Value 0.254 SD 641.6

SD 666.8 97.5% KM (Chebyshev) UCL 1627

k star 0.68 99% KM (Chebyshev) UCL 2316

Mean 466.4 95% KM (Percentile Bootstrap) UCL 782

Median 164.7 95% KM (Chebyshev) UCL 1276

Minimum 53 95% KM (bootstrap t) UCL 1199

Maximum 2300 95% KM (BCA) UCL 797.9

95% Adjusted Gamma UCL (Use when n < 40) 993.9

Note: DL/2 is not a recommended method.

AppChi2 9.154 95% KM (Chebyshev) UCL 1276

95% Gamma Approximate UCL (Use when n >= 40) 900.4

Theta star 686.2

Nu star 17.67 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SEDIMENT

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

General Statistics

Number of Valid Data 13 Number of Detected Data 4

DIBENZO(A,H)ANTHRACENE

SD of Detected 151.3 SD of Detected 1.152

Minimum Non-Detect 66.5 Minimum Non-Detect 4.197

Maximum Detected 360 Maximum Detected 5.886

Mean of Detected 147.5 Mean of Detected 4.536

Raw Statistics Log-transformed Statistics

Minimum Detected 26 Minimum Detected 3.258

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 710 Maximum Non-Detect 6.565

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.982

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

95% DL/2 (t) UCL 246.1 95% H-Stat (DL/2) UCL 430.8

Mean 180.3 Mean 4.838

SD 133.3 SD 0.959

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 89.36

95% t UCL 124.4

SD in Log Scale 0.694

Mean in Original Scale 80.27

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.088

95% H-UCL 121.8

95% Percentile Bootstrap UCL 123.9

95% BCA Bootstrap UCL 164.7
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PROUCL OUTPUT - SEDIMENT

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.475 Data appear Normal at 5% Significance Level

Theta Star 310.7

K-S Test Statistic 0.665 Mean 96.04

5% K-S Critical Value 0.401 SD 107.5

A-D Test Statistic 0.245 Nonparametric Statistics

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method

nu star 3.797

Minimum 0.000001 95% KM (bootstrap t) UCL 228.5

Maximum 360 95% KM (BCA) UCL 220

Assuming Gamma Distribution 95% KM (z) UCL 169.9

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 174.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 44.88

95% KM (t) UCL 176

Theta star 221.7

Nu star 9.577 Potential UCLs to Use

SD 90.6 97.5% KM (Chebyshev) UCL 376.3

k star 0.368 99% KM (Chebyshev) UCL 542.6

Mean 81.67 95% KM (Percentile Bootstrap) UCL 207

Median 67.64 95% KM (Chebyshev) UCL 291.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

AppChi2 3.679 95% KM (t) UCL 176

95% Gamma Approximate UCL (Use when n >= 40) 212.6 95% KM (Percentile Bootstrap) UCL 207

DIBENZO(A,H)ANTHRACENE (Continued)
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PROUCL OUTPUT - SEDIMENT

INDENO(1,2,3-CD)PYRENE

Raw Statistics Log-transformed Statistics

Minimum Detected 37 Minimum Detected 3.611

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Percent Non-Detects 23.08%

General Statistics

Number of Valid Data 13 Number of Detected Data 10

Maximum Non-Detect 710 Maximum Non-Detect 6.565

SD of Detected 374.7 SD of Detected 1.119

Minimum Non-Detect 510 Minimum Non-Detect 6.234

Maximum Detected 1200 Maximum Detected 7.09

Mean of Detected 305.4 Mean of Detected 5.126

Shapiro Wilk Test Statistic 0.723 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

SD 325.3 SD 1.01

95% DL/2 (t) UCL 468.8 95% H-Stat (DL/2) UCL 745.3

DL/2 Substitution Method DL/2 Substitution Method

Mean 308 Mean 5.269

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean in Original Scale 263.6

SD in Original Scale 334.1

MLE method failed to converge properly Mean in Log Scale 5.054

SD in Log Scale 0.981

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.747 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% BCA Bootstrap UCL 475.8

95% H-UCL 562.4

95% t UCL 428.8

95% Percentile Bootstrap UCL 424.3

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 272.6

A-D Test Statistic 0.755 Nonparametric Statistics

Theta Star 408.8

nu star 14.94

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 448.2

Minimum 37 95% KM (bootstrap t) UCL 580.7

95% KM (t) UCL 449.1

Assuming Gamma Distribution 95% KM (z) UCL 435.5

5% K-S Critical Value 0.274 SD 327.6

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 99.03

k star 0.941 99% KM (Chebyshev) UCL 1258

Theta star 293.1

Median 130 95% KM (Chebyshev) UCL 704.3

SD 330.1 97.5% KM (Chebyshev) UCL 891

Maximum 1200 95% KM (BCA) UCL 455

Mean 275.7 95% KM (Percentile Bootstrap) UCL 434.1

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Gamma Approximate UCL (Use when n >= 40) 475

95% Adjusted Gamma UCL (Use when n < 40) 515

Nu star 24.45 Potential UCLs to Use

AppChi2 14.19 95% KM (Chebyshev) UCL 704.3
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PROUCL OUTPUT - SEDIMENT

Raw Statistics Log-transformed Statistics

Minimum Detected 26 Minimum Detected 3.258

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Percent Non-Detects 76.92%

AROCLOR-1254

General Statistics

Number of Valid Data 13 Number of Detected Data 3

Maximum Non-Detect 70.5 Maximum Non-Detect 4.256

SD of Detected 47.17 SD of Detected 0.771

Minimum Non-Detect 13 Minimum Non-Detect 2.565

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 70.67 Mean of Detected 4.078

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.993 Shapiro Wilk Test Statistic 0.984

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.355

95% DL/2 (t) UCL 44.88 95% H-Stat (DL/2) UCL 70.51

Mean 28.75 Mean 2.856

SD 32.63 SD 1.033

95% Percentile Bootstrap UCL 39.19

95% BCA Bootstrap UCL 45.56

SD in Original Scale 33.95

95% t UCL 38.75

SD in Log Scale 1.176

Mean in Original Scale 21.96

95% H-UCL 61.54
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nu star N/A

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

Theta Star N/A

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.207

95% KM (t) UCL 53.33

K-S Test Statistic N/A Mean 36.92

5% K-S Critical Value N/A SD 26.61

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

Mean N/A 95% KM (Percentile Bootstrap) UCL N/A

Median N/A 95% KM (Chebyshev) UCL 77.06

Minimum N/A 95% KM (bootstrap t) UCL 46.42

Maximum N/A 95% KM (BCA) UCL 120

Assuming Gamma Distribution 95% KM (z) UCL 52.07

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 63.93

AppChi2 N/A 95% KM (t) UCL 53.33

95% Gamma Approximate UCL (Use when n >= 40) N/A 95% KM (Percentile Bootstrap) UCL N/A

Theta star N/A

Nu star N/A Potential UCLs to Use

SD N/A 97.5% KM (Chebyshev) UCL 94.42

k star N/A 99% KM (Chebyshev) UCL 128.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.

AROCLOR-1254 (Continued)
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General Statistics

Number of Valid Data 13 Number of Detected Data 7

DIELDRIN

Maximum Detected 50 Maximum Detected 3.912

Mean of Detected 14.3 Mean of Detected 1.574

Raw Statistics Log-transformed Statistics

Minimum Detected 0.91 Minimum Detected -0.0943

Number of Distinct Detected Data 7 Number of Non-Detect Data 6

Percent Non-Detects 46.15%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 6 Maximum Non-Detect 1.792

SD of Detected 18.73 SD of Detected 1.716

Minimum Non-Detect 0.099 Minimum Non-Detect -2.313

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.779 Shapiro Wilk Test Statistic 0.815

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning: There are only 7 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Mean 8.513 Mean 0.7

SD 14.78 SD 2.017

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD in Log Scale 1.931

Mean in Original Scale 7.925

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.369

95% DL/2 (t) UCL 15.82 95% H-Stat (DL/2) UCL 258.3

95% H-UCL 123.7

95% Percentile Bootstrap UCL 15.33

95% BCA Bootstrap UCL 17.35

SD in Original Scale 15.06

95% t UCL 15.37
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A-D Test Statistic 0.719 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 5.914

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.422 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 33.86

Assuming Gamma Distribution 95% KM (z) UCL 15.26

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 15.51

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 4.295

95% KM (t) UCL 15.85

K-S Test Statistic 0.747 Mean 8.196

5% K-S Critical Value 0.326 SD 14.33

SD 15.18 97.5% KM (Chebyshev) UCL 35.02

k star 0.133 99% KM (Chebyshev) UCL 50.93

Mean 7.701 95% KM (Percentile Bootstrap) UCL 15.7

Median 0.91 95% KM (Chebyshev) UCL 26.92

Minimum 0.000001 95% KM (bootstrap t) UCL 24.5

Maximum 50 95% KM (BCA) UCL 16.21

95% Adjusted Gamma UCL (Use when n < 40) 68.48

Note: DL/2 is not a recommended method.

AppChi2 0.521 95% KM (BCA) UCL 16.21

95% Gamma Approximate UCL (Use when n >= 40) 51.12

Theta star 57.84

Nu star 3.462 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

DIELDRIN (Continued)
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Number of Distinct Detected Data 6 Number of Non-Detect Data 6

Number of Missing Values 1 Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 12 Number of Detected Data 6

THALLIUM

SD of Detected 0.0315 SD of Detected 0.559

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.11 Maximum Detected -2.207

Mean of Detected 0.0495 Mean of Detected -3.146

Raw Statistics Log-transformed Statistics

Minimum Detected 0.021 Minimum Detected -3.863

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 3 Maximum Non-Detect 1.099

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.953

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

95% DL/2 (t) UCL 0.852 95% H-Stat (DL/2) UCL 13.17

Mean 0.524 Mean -1.903

SD 0.634 SD 1.891

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD in Original Scale 0.0242

95% t UCL 0.0532

SD in Log Scale 0.542

Mean in Original Scale 0.0406

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.337

95% H-UCL 0.0589

95% Percentile Bootstrap UCL 0.0523

95% BCA Bootstrap UCL 0.0563
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.978 Data appear Normal at 5% Significance Level

Theta Star 0.025

K-S Test Statistic 0.7 Mean 0.0454

5% K-S Critical Value 0.334 SD 0.0284

A-D Test Statistic 0.362 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

nu star 23.74

Minimum 0.000001 95% KM (bootstrap t) UCL 0.0876

Maximum 0.11 95% KM (BCA) UCL 0.068

Assuming Gamma Distribution 95% KM (z) UCL 0.0648

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0666

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0118

95% KM (t) UCL 0.0666

Theta star 0.0746

Nu star 13.71 Potential UCLs to Use

SD 0.0253 97.5% KM (Chebyshev) UCL 0.119

k star 0.571 99% KM (Chebyshev) UCL 0.163

Mean 0.0426 95% KM (Percentile Bootstrap) UCL 0.066

Median 0.0429 95% KM (Chebyshev) UCL 0.0968

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

95% Adjusted Gamma UCL (Use when n < 40) 0.104

Note: DL/2 is not a recommended method.

AppChi2 6.376 95% KM (t) UCL 0.0666

95% Gamma Approximate UCL (Use when n >= 40) 0.0917 95% KM (Percentile Bootstrap) UCL 0.066

THALLIUM (Continued)

Version 4.1.01 Page 17 of 25 12/5/2012

298



PROUCL OUTPUT - SEDIMENT

13 13

2550 7.844

19600 9.883

9030 8.891

7269 0.722

8900

5614

1557

0.622

0.354

0.904 0.898

0.866 0.866

11805 15560

17635

11754 21282

11831 28444

1.943

4648

9030

6479

50.51

35.19

0.0301 11591

33.37 11805

11447

0.571 12072

0.741 11593

0.189 11572

0.239 11645

15817

18754

24522

12961

13666

11805

General UCL Statistics for Full Data Sets

ALUMINUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

User Selected Options

From File C:\Work Folders\Projects\Newport\Coddington Cove\Draft Final Report\EPCs\ProUCL Data - Sediment.xls.wst

Full Precision OFF

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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13 12

1.65 0.501

22 3.091

8.681 1.924

6.845 0.74

6

6.121

1.698

0.705

1.03

0.89 0.972

0.866 0.866

11.71 15.13

17.03

11.99 20.6

11.79 27.62

1.788

4.856

8.681

6.493

46.48

31.83

0.0301 11.47

30.11 11.71

11.35

0.263 12.53

0.742 12.02

0.154 11.53

0.239 11.72

16.08

19.28

25.57

12.67

13.4

11.71

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

ARSENIC

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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13 12

4.6 1.526

25.4 3.235

14.37 2.541

12.69 0.557

13.9

6.668

1.849

0.464

0.112

0.957 0.905

0.866 0.866

17.67 21.04

24.78

17.47 29.17

17.67 37.8

3.269

4.396

14.37

7.948

84.98

64.73

0.0301 17.41

62.22 17.67

17.36

0.335 17.69

0.737 17.74

0.143 17.35

0.238 17.29

22.43

25.92

32.77

18.86

19.63

17.67

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

CHROMIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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13 13

2.05 0.718

11.1 2.407

6.592 1.757

5.796 0.561

7.6

3.111

0.863

0.472

-0.0791

0.919 0.899

0.866 0.866

8.13 9.666

11.38

7.991 13.41

8.127 17.39

3.162

2.085

6.592

3.707

82.22

62.33

0.0301 8.011

59.86 8.13

7.965

0.554 8.07

0.737 7.925

0.215 7.958

0.238 7.962

10.35

11.98

15.18

8.697

9.055

8.13

COBALT

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Note: For highly negative-skewed data, confidence limits

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable. Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.
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13 13

8350 9.03

37300 10.53

21758 9.885

19637 0.487

22000

9704

2691

0.446

0.258

0.935 0.937

0.866 0.866

26555 29694

35103

26391 40820

26587 52050

3.925

5543

21758

10982

102.1

79.75

0.0301 26185

76.94 26555

26031

0.35 26485

0.736 26279

0.163 25915

0.237 26304

33489

38566

48537

27844

28860

26555

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

IRON

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)
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13 13

14 2.639

160 5.075

72.56 3.962

52.59 0.879

58

54.65

15.16

0.753

0.474

0.864 0.905

0.866 0.866

99.57 151.4

158.8

99.62 195.3

99.91 266.9

1.359

53.38

72.56

62.24

35.34

22.74

0.0301 97.49

21.31 99.57

96.35

0.572 104.2

0.747 95.23

0.22 96.97

0.24 97.55

138.6

167.2

223.4

112.8

120.4

112.8

LEAD

General Statistics

Number of Valid Observations Number of Distinct Observations

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL
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PROUCL OUTPUT - SEDIMENT

13 13

120 4.787

2310 7.745

657 6

403.6 1.003

364

734.6

203.7

1.118

1.746

0.717 0.923

0.866 0.866

1020 1525

1461

1098 1819

1037 2523

0.947

693.6

657

675.1

24.63

14.33

0.0301 992.1

13.22 1020

984.2

0.618 1536

0.755 2840

0.171 987.3

0.242 1091

1545

1929

2684

1129

1224

1129

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

MANGANESE

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Adjusted Chi Square Value 95% Jackknife UCL

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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PROUCL OUTPUT - SEDIMENT

13 12

5.4 1.686

470 6.153

57.6 3.168

23.75 1.132

16

124.8

34.62

2.167

3.514

0.417 0.876

0.866 0.866

119.3 123.4

104.5

150.6 131.6

124.9 184.8

0.578

99.68

57.6

75.77

15.02

7.277

0.0301 114.5

6.523 119.3

112.3

1.552 467.9

0.775 358.2

0.281 124.7

0.247 160.9

208.5

273.8

402.1

118.9

132.6

208.5

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

VANADIUM

General Statistics

Number of Valid Observations Number of Distinct Observations

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL (Chen-1995) 97.5% Chebyshev (MVUE) UCL

95% Modified-t UCL (Johnson-1978) 99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance 95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

95% Approximate Gamma UCL (Use when n >= 40)

95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Adjusted Chi Square Value 95% Jackknife UCL
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ADULT LEAD MODEL 
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: CONSTRUCTION WORKERS

MEDIA: SURFACE SOIL

DATE: OCTOBER 15, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 90.7
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.100

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.3

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 3.0

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.01%

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Biokinetic Slope Factor

Description of Variable

Geometric standard deviation PbB

Soil lead concentration

Fetal/maternal PbB ratio

Baseline PbB

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: CONSTRUCTION WORKERS

MEDIA: SUBSURFACE SOIL

DATE: OCTOBER 15, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 43.2
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.100

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.005%

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: INDUSTRIAL WORKERS

MEDIA: SURFACE SOIL

DATE: OCTOBER 15, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 90.7
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.050

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.005%

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: INDUSTRIAL WORKERS

MEDIA: SUBSURFACE SOIL

DATE: OCTOBER 15, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 43.2
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.050

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.5

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.003%

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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                  LEAD MODEL FOR WINDOWS Version 1.1 

 

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 1 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     # Soil/Dust Data 

     Average concentration of lead in surface soil = 90.7 mg/kg. 

     ================================================================================== 

 

     ****** Air ****** 

 

     Indoor Air Pb Concentration: 30.000 percent of outdoor. 

     Other Air Parameters: 

 

     Age        Time        Ventilation          Lung          Outdoor Air 

              Outdoors          Rate          Absorption         Pb Conc 

              (hours)        (m³/day)            (%)          (µg Pb/m³) 

     ---------------------------------------------------------------------- 

     .5-1      1.000           2.000            32.000           0.100 

     1-2       2.000           3.000            32.000           0.100 

     2-3       3.000           5.000            32.000           0.100 

     3-4       4.000           5.000            32.000           0.100 

     4-5       4.000           5.000            32.000           0.100 

     5-6       4.000           7.000            32.000           0.100 

     6-7       4.000           7.000            32.000           0.100 

 

     ****** Diet ****** 

 

     Age     Diet Intake(µg/day) 

     ----------------------------------- 

     .5-1      2.260 

     1-2       1.960 

     2-3       2.130 

     3-4       2.040 

     4-5       1.950 

     5-6       2.050 

     6-7       2.220 

 

     ****** Drinking Water ****** 

 

     Water Consumption:  

     Age     Water (L/day) 

     ----------------------------------- 

     .5-1      0.200 

     1-2       0.500 

     2-3       0.520 

     3-4       0.530 

     4-5       0.550 

     5-6       0.580 

     6-7       0.590 

 

     Drinking Water Concentration: 4.000 µg Pb/L 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 2 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     ****** Soil & Dust ****** 

 

     Multiple Source Analysis Used 

     Average multiple source concentration: 73.490 µg/g 

 

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 

     Outdoor airborne lead to indoor household dust lead concentration: 100.000 

     Use alternate indoor dust Pb sources? No 

 

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 

     -------------------------------------------------------- 

     .5-1               90.700              73.490 

     1-2                90.700              73.490 

     2-3                90.700              73.490 

     3-4                90.700              73.490 

     4-5                90.700              73.490 

     5-6                90.700              73.490 

     6-7                90.700              73.490 

 

     ****** Alternate Intake ****** 

 

     Age      Alternate (µg Pb/day) 

     ----------------------------------- 

     .5-1     0.000 

     1-2      0.000 

     2-3      0.000 

     3-4      0.000 

     4-5      0.000 

     5-6      0.000 

     6-7      0.000 

 

     ****** Maternal Contribution: Infant Model ****** 

 

     Maternal Blood Concentration: 1.000 µg Pb/dL  

 

     ***************************************** 

     CALCULATED BLOOD LEAD AND LEAD UPTAKES:   

     ***************************************** 

 

     Year         Air                Diet               Alternate       Water 

                (µg/day)           (µg/day)              (µg/day)      (µg/day) 

     ------------------------------------------------------------------------------- 

     .5-1        0.021               1.087               0.000          0.385 

     1-2         0.034               0.938               0.000          0.957 

     2-3         0.062               1.025               0.000          1.001 

     3-4         0.067               0.987               0.000          1.026 

     4-5         0.067               0.952               0.000          1.074 

     5-6         0.093               1.004               0.000          1.136 

     6-7         0.093               1.089               0.000          1.158 

 

      Year     Soil+Dust             Total               Blood 

               (µg/day)            (µg/day)             (µg/dL) 

     --------------------------------------------------------------- 

     .5-1        1.992               3.484                1.9 

     1-2         3.148               5.077                2.1 

     2-3         3.166               5.253                2.0 

     3-4         3.184               5.263                1.9 

     4-5         2.379               4.472                1.6 

     5-6         2.148               4.382                1.4 

     6-7         2.033               4.373                1.3 
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Blood Pb Conc (µg/dL)

Age Range = 0 to 84 months

Run Mode = Site Risk Assessment
Comment = Surface Soil = 90.7 mg/kg

Cutoff = 10.000 µg/dl
Geo Mean = 1.714
GSD = 1.600
% Above = 0.009
% Below = 99.991

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 3 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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Blood Pb Conc (µg/dL)

Age Range = 0 to 84 months

Run Mode = Site Risk Assessment
Comment = Surface Soil - 90.7 mg/kg

Cutoff = 10.000 µg/dl
Geo Mean = 1.714
GSD = 1.600
% Above = 0.009

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 4 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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                  LEAD MODEL FOR WINDOWS Version 1.1 

 

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 1 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     # Soil/Dust Data 

     Average concentration of lead in subsurface soil = 43.2 mg/kg. 

     ================================================================================== 

 

     ****** Air ****** 

 

     Indoor Air Pb Concentration: 30.000 percent of outdoor. 

     Other Air Parameters: 

 

     Age        Time        Ventilation          Lung          Outdoor Air 

              Outdoors          Rate          Absorption         Pb Conc 

              (hours)        (m³/day)            (%)          (µg Pb/m³) 

     ---------------------------------------------------------------------- 

     .5-1      1.000           2.000            32.000           0.100 

     1-2       2.000           3.000            32.000           0.100 

     2-3       3.000           5.000            32.000           0.100 

     3-4       4.000           5.000            32.000           0.100 

     4-5       4.000           5.000            32.000           0.100 

     5-6       4.000           7.000            32.000           0.100 

     6-7       4.000           7.000            32.000           0.100 

 

     ****** Diet ****** 

 

     Age     Diet Intake(µg/day) 

     ----------------------------------- 

     .5-1      2.260 

     1-2       1.960 

     2-3       2.130 

     3-4       2.040 

     4-5       1.950 

     5-6       2.050 

     6-7       2.220 

 

     ****** Drinking Water ****** 

 

     Water Consumption:  

     Age     Water (L/day) 

     ----------------------------------- 

     .5-1      0.200 

     1-2       0.500 

     2-3       0.520 

     3-4       0.530 

     4-5       0.550 

     5-6       0.580 

     6-7       0.590 

 

     Drinking Water Concentration: 4.000 µg Pb/L 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 2 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     ****** Soil & Dust ****** 

 

     Multiple Source Analysis Used 

     Average multiple source concentration: 40.240 µg/g 

 

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 

     Outdoor airborne lead to indoor household dust lead concentration: 100.000 

     Use alternate indoor dust Pb sources? No 

 

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 

     -------------------------------------------------------- 

     .5-1               43.200              40.240 

     1-2                43.200              40.240 

     2-3                43.200              40.240 

     3-4                43.200              40.240 

     4-5                43.200              40.240 

     5-6                43.200              40.240 

     6-7                43.200              40.240 

 

     ****** Alternate Intake ****** 

 

     Age      Alternate (µg Pb/day) 

     ----------------------------------- 

     .5-1     0.000 

     1-2      0.000 

     2-3      0.000 

     3-4      0.000 

     4-5      0.000 

     5-6      0.000 

     6-7      0.000 

 

     ****** Maternal Contribution: Infant Model ****** 

 

     Maternal Blood Concentration: 1.000 µg Pb/dL  

 

     ***************************************** 

     CALCULATED BLOOD LEAD AND LEAD UPTAKES:   

     ***************************************** 

 

     Year         Air                Diet               Alternate       Water 

                (µg/day)           (µg/day)              (µg/day)      (µg/day) 

     ------------------------------------------------------------------------------- 

     .5-1        0.021               1.098               0.000          0.389 

     1-2         0.034               0.950               0.000          0.970 

     2-3         0.062               1.036               0.000          1.012 

     3-4         0.067               0.997               0.000          1.036 

     4-5         0.067               0.958               0.000          1.081 

     5-6         0.093               1.009               0.000          1.142 

     6-7         0.093               1.094               0.000          1.163 

 

      Year     Soil+Dust             Total               Blood 

               (µg/day)            (µg/day)             (µg/dL) 

     --------------------------------------------------------------- 

     .5-1        1.030               2.538                1.4 

     1-2         1.632               3.587                1.5 

     2-3         1.638               3.749                1.4 

     3-4         1.645               3.744                1.3 

     4-5         1.225               3.330                1.2 

     5-6         1.105               3.349                1.0 

     6-7         1.045               3.395                1.0 
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Blood Pb Conc (µg/dL)

Age Range = 0 to 84 months

Run Mode = Site Risk Assessment
Comment = Subsurface Soil = 43.2 mg/kg

Cutoff = 10.000 µg/dl
Geo Mean = 1.256
GSD = 1.600
% Above = 0.001
% Below = 99.999

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 3 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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Age Range = 0 to 84 months

Run Mode = Site Risk Assessment
Comment = Subsurface Soil = 43.2 mg/kg

Cutoff = 10.000 µg/dl
Geo Mean = 1.256
GSD = 1.600
% Above = 0.001

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 4 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: CONSTRUCTION WORKERS

MEDIA: SURFACE SOIL - UNCERTAINTY ANALYSIS

DATE: DECEMBER 5, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 90.7
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.100

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.3

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 3.0

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 5.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.58%

Biokinetic Slope Factor

Description of Variable

Geometric standard deviation PbB

Soil lead concentration

Fetal/maternal PbB ratio

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: CONSTRUCTION WORKERS

MEDIA: SUBSURFACE SOIL - UNCERTAINTY ANALYSIS

DATE: DECEMBER 5, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 43.2
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.100

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 5.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.33%

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: INDUSTRIAL WORKERS

MEDIA: SURFACE SOIL - UNCERTAINTY ANALYSIS

DATE: DECEMBER 5, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 90.7
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.050

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 5.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.34%

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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SITE NAME: NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

LOCATION: CODDINGTON COVE RUBBLE FILL AREA

RECEPTOR: INDUSTRIAL WORKERS

MEDIA: SUBSURFACE SOIL - UNCERTAINTY ANALYSIS

DATE: DECEMBER 5, 2015

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

Variable Units

GSDi and PbBo from
Analysis of NHANES

1999-2004

PbS ug/g or ppm 43.2
Rfetal/maternal -- 0.9

BKSF ug/dL per
ug/day 0.4

GSDi -- 1.8
PbB0 ug/dL 1.0
IRS g/day 0.050

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 219
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.5

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 5.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.24%

Description of Variable

Soil lead concentration

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Averaging time (same for soil and dust)

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 12/5/2012
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                  LEAD MODEL FOR WINDOWS Version 1.1 

 

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 1 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     # Soil/Dust Data 

     Average concentration of lead in surface soil = 90.7 mg/kg. 

     ================================================================================== 

 

     ****** Air ****** 

 

     Indoor Air Pb Concentration: 30.000 percent of outdoor. 

     Other Air Parameters: 

 

     Age        Time        Ventilation          Lung          Outdoor Air 

              Outdoors          Rate          Absorption         Pb Conc 

              (hours)        (m³/day)            (%)          (µg Pb/m³) 

     ---------------------------------------------------------------------- 

     .5-1      1.000           2.000            32.000           0.100 

     1-2       2.000           3.000            32.000           0.100 

     2-3       3.000           5.000            32.000           0.100 

     3-4       4.000           5.000            32.000           0.100 

     4-5       4.000           5.000            32.000           0.100 

     5-6       4.000           7.000            32.000           0.100 

     6-7       4.000           7.000            32.000           0.100 

 

     ****** Diet ****** 

 

     Age     Diet Intake(µg/day) 

     ----------------------------------- 

     .5-1      2.260 

     1-2       1.960 

     2-3       2.130 

     3-4       2.040 

     4-5       1.950 

     5-6       2.050 

     6-7       2.220 

 

     ****** Drinking Water ****** 

 

     Water Consumption:  

     Age     Water (L/day) 

     ----------------------------------- 

     .5-1      0.200 

     1-2       0.500 

     2-3       0.520 

     3-4       0.530 

     4-5       0.550 

     5-6       0.580 

     6-7       0.590 

 

     Drinking Water Concentration: 4.000 µg Pb/L 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 2 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     ****** Soil & Dust ****** 

 

     Multiple Source Analysis Used 

     Average multiple source concentration: 73.490 µg/g 

 

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 

     Outdoor airborne lead to indoor household dust lead concentration: 100.000 

     Use alternate indoor dust Pb sources? No 

 

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 

     -------------------------------------------------------- 

     .5-1               90.700              73.490 

     1-2                90.700              73.490 

     2-3                90.700              73.490 

     3-4                90.700              73.490 

     4-5                90.700              73.490 

     5-6                90.700              73.490 

     6-7                90.700              73.490 

 

     ****** Alternate Intake ****** 

 

     Age      Alternate (µg Pb/day) 

     ----------------------------------- 

     .5-1     0.000 

     1-2      0.000 

     2-3      0.000 

     3-4      0.000 

     4-5      0.000 

     5-6      0.000 

     6-7      0.000 

 

     ****** Maternal Contribution: Infant Model ****** 

 

     Maternal Blood Concentration: 1.000 µg Pb/dL  

 

     ***************************************** 

     CALCULATED BLOOD LEAD AND LEAD UPTAKES:   

     ***************************************** 

 

     Year         Air                Diet               Alternate       Water 

                (µg/day)           (µg/day)              (µg/day)      (µg/day) 

     ------------------------------------------------------------------------------- 

     .5-1        0.021               1.087               0.000          0.385 

     1-2         0.034               0.938               0.000          0.957 

     2-3         0.062               1.025               0.000          1.001 

     3-4         0.067               0.987               0.000          1.026 

     4-5         0.067               0.952               0.000          1.074 

     5-6         0.093               1.004               0.000          1.136 

     6-7         0.093               1.089               0.000          1.158 

 

      Year     Soil+Dust             Total               Blood 

               (µg/day)            (µg/day)             (µg/dL) 

     --------------------------------------------------------------- 

     .5-1        1.992               3.484                1.9 

     1-2         3.148               5.077                2.1 

     2-3         3.166               5.253                2.0 

     3-4         3.184               5.263                1.9 

     4-5         2.379               4.472                1.6 

     5-6         2.148               4.382                1.4 

     6-7         2.033               4.373                1.3 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 3 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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% Above = 1.137

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 4 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Surface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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                  LEAD MODEL FOR WINDOWS Version 1.1 

 

     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 1 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     # Soil/Dust Data 

     Average concentration of lead in subsurface soil = 43.2 mg/kg. 

     ================================================================================== 

 

     ****** Air ****** 

 

     Indoor Air Pb Concentration: 30.000 percent of outdoor. 

     Other Air Parameters: 

 

     Age        Time        Ventilation          Lung          Outdoor Air 

              Outdoors          Rate          Absorption         Pb Conc 

              (hours)        (m³/day)            (%)          (µg Pb/m³) 

     ---------------------------------------------------------------------- 

     .5-1      1.000           2.000            32.000           0.100 

     1-2       2.000           3.000            32.000           0.100 

     2-3       3.000           5.000            32.000           0.100 

     3-4       4.000           5.000            32.000           0.100 

     4-5       4.000           5.000            32.000           0.100 

     5-6       4.000           7.000            32.000           0.100 

     6-7       4.000           7.000            32.000           0.100 

 

     ****** Diet ****** 

 

     Age     Diet Intake(µg/day) 

     ----------------------------------- 

     .5-1      2.260 

     1-2       1.960 

     2-3       2.130 

     3-4       2.040 

     4-5       1.950 

     5-6       2.050 

     6-7       2.220 

 

     ****** Drinking Water ****** 

 

     Water Consumption:  

     Age     Water (L/day) 

     ----------------------------------- 

     .5-1      0.200 

     1-2       0.500 

     2-3       0.520 

     3-4       0.530 

     4-5       0.550 

     5-6       0.580 

     6-7       0.590 

 

     Drinking Water Concentration: 4.000 µg Pb/L 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 2 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 

 

     ****** Soil & Dust ****** 

 

     Multiple Source Analysis Used 

     Average multiple source concentration: 40.240 µg/g 

 

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 

     Outdoor airborne lead to indoor household dust lead concentration: 100.000 

     Use alternate indoor dust Pb sources? No 

 

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 

     -------------------------------------------------------- 

     .5-1               43.200              40.240 

     1-2                43.200              40.240 

     2-3                43.200              40.240 

     3-4                43.200              40.240 

     4-5                43.200              40.240 

     5-6                43.200              40.240 

     6-7                43.200              40.240 

 

     ****** Alternate Intake ****** 

 

     Age      Alternate (µg Pb/day) 

     ----------------------------------- 

     .5-1     0.000 

     1-2      0.000 

     2-3      0.000 

     3-4      0.000 

     4-5      0.000 

     5-6      0.000 

     6-7      0.000 

 

     ****** Maternal Contribution: Infant Model ****** 

 

     Maternal Blood Concentration: 1.000 µg Pb/dL  

 

     ***************************************** 

     CALCULATED BLOOD LEAD AND LEAD UPTAKES:   

     ***************************************** 

 

     Year         Air                Diet               Alternate       Water 

                (µg/day)           (µg/day)              (µg/day)      (µg/day) 

     ------------------------------------------------------------------------------- 

     .5-1        0.021               1.098               0.000          0.389 

     1-2         0.034               0.950               0.000          0.970 

     2-3         0.062               1.036               0.000          1.012 

     3-4         0.067               0.997               0.000          1.036 

     4-5         0.067               0.958               0.000          1.081 

     5-6         0.093               1.009               0.000          1.142 

     6-7         0.093               1.094               0.000          1.163 

 

      Year     Soil+Dust             Total               Blood 

               (µg/day)            (µg/day)             (µg/dL) 

     --------------------------------------------------------------- 

     .5-1        1.030               2.538                1.4 

     1-2         1.632               3.587                1.5 

     2-3         1.638               3.749                1.4 

     3-4         1.645               3.744                1.3 

     4-5         1.225               3.330                1.2 

     5-6         1.105               3.349                1.0 

     6-7         1.045               3.395                1.0 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 3 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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     ================================================================================== 

     Model Version: 1.1 Build11                                           (Page 4 of 4) 

     Location: NAVSTA, Newport, Rhode Island 

     Site Name: Coddington Cover Rubble Fill Area – Subsurface Soil – Uncertainty Analysis 

     Date: 12/5/2012 

     Run Mode: Site Risk Assessment 

     ---------------------------------------------------------------------------------- 
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APPENDIX G.6 

 

RAGS PART D TABLES FOR CHEMICALS 

PRESENT AT NATURALLY OCCURRING LEVELS 
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RAGS Part D Table 3 
 

Medium-Specific Exposure Point Concentration Summary 
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LIST OF TABLES

RAGS PART D TABLE 3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Table No.

3.1.RME Surface Soil

3.2.RME Subsurface Soil

3.3.RME Sediment

12/6/2012374



TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cover Arsenic mg/kg 9 10.8 (G) 17 J 10.8 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01

Chromium mg/kg 15.3 18.0 (NP) 31.4 18 mg/kg 95% Modified-t UCL ProUCL 4.1.01
Vanadium mg/kg 21.2 23.9 (G) 34.25 23.9 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01

G = Gamma

NP = Non-parametric

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cover Aluminum mg/kg 10800 11500 (N) 14800 11500 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Arsenic mg/kg 10.1 11.5 (G) 19 11.5 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01

Beryllium mg/kg 0.4 0.5 (N) 0.62 0.5 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Chromium mg/kg 13.3 14.4 (N) 18 14.4 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Cobalt mg/kg 10.1 11.2 (N) 17.2 J 11.2 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Iron mg/kg 24700 27100 (N) 39800 27100 mg/kg 95% Student's-t UCL ProUCL 4.1.01
Manganese mg/kg 338 373 (G) 612 373 mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01

G = Gamma

N = Normal

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.3.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

NSVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Medium: Sediment
Exposure Medium: Sediment

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Coddington Cover Aluminum mg/kg 9030 11800 (N) 19600 11800 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Arsenic mg/kg 8.7 11.7 (N) 22 11.7 mg/kg 95% Student's-t UCL ProUCL 4.1.01

Cobalt mg/kg 6.6 8.1 (N) 11.1 J 8.1 mg/kg 95% Student's-t UCL ProUCL 4.1.01
Iron mg/kg 21800 26600 (N) 37300 26600 mg/kg 95% Student's-t UCL ProUCL 4.1.01

G - Gamma distribution.

N - Normal distribution.

NP - Non-parmetric distribution.

J - Estimated value.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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RAGS Part D Table 7 
 

Calculation of Cancer Risks and Non-Cancer Hazards 
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LIST OF TABLES

RAGS PART D TABLE 7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

Table No.

Reasonable Maximum Exposures

7.1.RME Construction Workers

7.2.RME Child Trespassers

7.3.RME Adult Trespassers

7.4.RME Industrial Workers

7.6.RME Child Residents

7.7.RME Adult Residents

Central Tendency Exposures

7.1.CTE Construction Workers

7.2.CTE Child Trespassers

7.3.CTE Adult Trespassers

7.4.CTE Industrial Workers

7.5.CTE Child Residents

7.6.CTE Adult Residents
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PAGE 1 OF 2

TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 2.6E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.9E-07 1.8E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.06

Chromium 18.0 mg/kg 4.3E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.2E-07 3.0E-05 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.002

Vanadium 23.9 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.008

Exp. Route Total 6.0E-07 0.07

Dermal Arsenic 10.8 mg/kg 2.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.5E-08 1.6E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.005

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.5E-08 0.005

Exposure Point Total 6.4E-07 0.08

Exposure Medium Total 6.4E-07 0.08

Air Coddington Cove Inhalation Arsenic 7.7E-6 mg/m3 1.3E-08 (mg/m3) 4.3E-03 (ug/m3)-1 5.6E-08 9.2E-07 (mg/m3) 1.5E-05 (mg/m3) 0.06

Chromium 1.3E-5 mg/m3 2.2E-08 (mg/m3) 8.4E-02 (ug/m3)-1 1.8E-06 1.5E-06 (mg/m3) 1.0E-04 (mg/m3) 0.02

Vanadium 1.7E-5 mg/m3 2.9E-08 (mg/m3) NA (ug/m3)-1 - - 2.0E-06 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.9E-06 0.08

Exposure Point Total 1.9E-06 0.08

Exposure Medium Total 1.9E-06 0.08

Medium Total 2.5E-06 0.2

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.02

Arsenic 11.5 mg/kg 2.8E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.1E-07 1.9E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.06

Beryllium 0.500 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0002

Chromium 14.4 mg/kg 3.5E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.7E-07 2.4E-05 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.001

Cobalt 11.2 mg/kg 2.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.006

Iron 27,100 mg/kg 6.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.07

Manganese 373 mg/kg 8.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.3E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.03

Exp. Route Total 5.9E-07 0.2

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 2.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.7E-08 1.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.5E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 3.7E-08 0.006

Exposure Point Total 6.2E-07 0.2

Exposure Medium Total 6.2E-07 0.2

Air Coddington Cove Inhalation Aluminum 0.008 mg/m3 1.4E-05 (mg/m3) NA (ug/m3)-1 - - 9.8E-04 (mg/m3) 5.0E-03 (mg/m3) 0.2

Arsenic 8.2E-6 mg/m3 1.4E-08 (mg/m3) 4.3E-03 (ug/m3)-1 6.0E-08 9.8E-07 (mg/m3) 1.5E-05 (mg/m3) 0.07

Beryllium 3.6E-7 mg/m3 6.1E-10 (mg/m3) 2.4E-03 (ug/m3)-1 1.5E-09 4.2E-08 (mg/m3) 2.0E-05 (mg/m3) 0.002

Chromium 1.0E-5 mg/m3 1.7E-08 (mg/m3) 8.4E-02 (ug/m3)-1 1.5E-06 1.2E-06 (mg/m3) 1.0E-04 (mg/m3) 0.01

Cobalt 8.0E-6 mg/m3 1.4E-08 (mg/m3) 9.0E-03 (ug/m3)-1 1.2E-07 9.5E-07 (mg/m3) 2.0E-05 (mg/m3) 0.05

Iron 0.019 mg/m3 3.3E-05 (mg/m3) NA (ug/m3)-1 - - 2.3E-03 (mg/m3) NA (mg/m3) --

Manganese 2.7E-4 mg/m3 4.5E-07 (mg/m3) NA (ug/m3)-1 - - 3.2E-05 (mg/m3) 5.0E-05 (mg/m3) 0.6

Exp. Route Total 1.6E-06 1.0

Exposure Point Total 1.6E-06 1.0

Exposure Medium Total 1.6E-06 1.0

Medium Total 2.3E-06 1.1
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 3.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Arsenic 11.7 mg/kg 3.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.9E-08 2.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.008

Cobalt 8.10 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0005

Iron 26,600 mg/kg 7.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.007

Exp. Route Total 4.9E-08 0.02

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 5.8E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.7E-09 4.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 8.7E-09 0.001

Exposure Point Total 5.7E-08 0.02

Exposure Medium Total 5.7E-08 0.02

Medium Total 5.7E-08 0.02
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 4.1E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.1E-07 4.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Chromium 18.0 mg/kg 3.6E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-06 7.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Vanadium 23.9 mg/kg 9.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.002

Exp. Route Total 2.4E-06 0.02

Dermal Arsenic 10.8 mg/kg 6.8E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-07 8.0E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.0E-07 0.003

Exposure Point Total 2.5E-06 0.02

Exposure Medium Total 2.5E-06 0.02

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 2.3E-13 (mg/m3) 4.3E-03 (ug/m3)-1 9.9E-13 2.7E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000002

Chromium 1.6E-9 mg/m3 2.0E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.7E-10 4.5E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000004

Vanadium 2.2E-9 mg/m3 5.1E-13 (mg/m3) NA (ug/m3)-1 - - 6.0E-12 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.7E-10 0.0000002

Exposure Point Total 1.7E-10 0.0000002

Exposure Medium Total 1.7E-10 0.0000002

Medium Total 2.5E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 4.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.0E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.005

Arsenic 11.5 mg/kg 4.3E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.5E-07 5.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Beryllium 0.500 mg/kg 1.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-07 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.0001

Chromium 14.4 mg/kg 2.9E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.4E-06 6.3E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.002

Cobalt 11.2 mg/kg 4.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Iron 27,100 mg/kg 1.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Manganese 373 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.007

Exp. Route Total 2.1E-06 0.06

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 7.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07 8.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 1.1E-07 0.003

Exposure Point Total 2.2E-06 0.07

Exposure Medium Total 2.2E-06 0.07

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 2.5E-10 (mg/m3) NA (ug/m3)-1 - - 2.9E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000006

Arsenic 1.0E-9 mg/m3 2.5E-13 (mg/m3) 4.3E-03 (ug/m3)-1 1.1E-12 2.9E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000002

Beryllium 4.5E-11 mg/m3 1.1E-14 (mg/m3) 2.4E-03 (ug/m3)-1 2.6E-14 1.2E-13 (mg/m3) 2.0E-05 (mg/m3) 0.00000001

Chromium 1.3E-9 mg/m3 1.6E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.4E-10 3.6E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000004

Cobalt 1.0E-9 mg/m3 2.4E-13 (mg/m3) 9.0E-03 (ug/m3)-1 2.2E-12 2.8E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000005

Iron 2.5E-6 mg/m3 5.8E-10 (mg/m3) NA (ug/m3)-1 - - 6.7E-09 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 8.0E-12 (mg/m3) NA (ug/m3)-1 - - 9.3E-11 (mg/m3) 5.0E-05 (mg/m3) 0.000002

Exp. Route Total 1.4E-10 0.000003

Exposure Point Total 1.4E-10 0.000003

Exposure Medium Total 1.4E-10 0.000003

Medium Total 2.2E-06 0.07

12/6/2012

382



PAGE 2 OF 2

TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 4.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.005

Arsenic 11.7 mg/kg 4.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.6E-07 5.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Cobalt 8.10 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.01

Iron 26,600 mg/kg 1.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Exp. Route Total 6.6E-07 0.05

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 7.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07 8.6E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 1.1E-07 0.003

Exposure Point Total 7.7E-07 0.05

Exposure Medium Total 7.7E-07 0.05

Medium Total 7.7E-07 0.05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 1.7E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.6E-07 5.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Chromium 18.0 mg/kg 5.3E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.7E-07 8.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0003

Vanadium 23.9 mg/kg 3.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0002

Exp. Route Total 5.3E-07 0.002

Dermal Arsenic 10.8 mg/kg 4.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.2E-08 1.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 6.2E-08 0.0004

Exposure Point Total 5.9E-07 0.003

Exposure Medium Total 5.9E-07 0.003

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 9.2E-13 (mg/m3) 4.3E-03 (ug/m3)-1 4.0E-12 2.7E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000002

Chromium 1.6E-9 mg/m3 2.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-10 4.5E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000004

Vanadium 2.2E-9 mg/m3 2.0E-12 (mg/m3) NA (ug/m3)-1 - - 6.0E-12 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.4E-10 0.0000002

Exposure Point Total 2.4E-10 0.0000002

Exposure Medium Total 2.4E-10 0.0000002

Medium Total 5.9E-07 0.003

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.4E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0005

Arsenic 11.5 mg/kg 1.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.8E-07 5.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Beryllium 0.500 mg/kg 8.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-08 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.00001

Chromium 14.4 mg/kg 4.3E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.1E-07 6.8E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0002

Cobalt 11.2 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Iron 27,100 mg/kg 4.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Manganese 373 mg/kg 6.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0007

Exp. Route Total 4.9E-07 0.007

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 4.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.6E-08 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 6.6E-08 0.0004

Exposure Point Total 5.6E-07 0.007

Exposure Medium Total 5.6E-07 0.007

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 9.8E-10 (mg/m3) NA (ug/m3)-1 - - 2.9E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000006

Arsenic 1.0E-9 mg/m3 9.8E-13 (mg/m3) 4.3E-03 (ug/m3)-1 4.2E-12 2.9E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000002

Beryllium 4.5E-11 mg/m3 4.3E-14 (mg/m3) 2.4E-03 (ug/m3)-1 1.0E-13 1.2E-13 (mg/m3) 2.0E-05 (mg/m3) 0.00000001

Chromium 1.3E-9 mg/m3 2.3E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.9E-10 3.6E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000004

Cobalt 1.0E-9 mg/m3 9.6E-13 (mg/m3) 9.0E-03 (ug/m3)-1 8.6E-12 2.8E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000005

Iron 2.5E-6 mg/m3 2.3E-09 (mg/m3) NA (ug/m3)-1 - - 6.7E-09 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 9.3E-11 (mg/m3) 5.0E-05 (mg/m3) 0.000002

Exp. Route Total 2.0E-10 0.000003

Exposure Point Total 2.0E-10 0.000003

Exposure Medium Total 2.0E-10 0.000003

Medium Total 5.6E-07 0.007
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0006

Arsenic 11.7 mg/kg 1.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.8E-07 5.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Cobalt 8.10 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 26,600 mg/kg 4.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Exp. Route Total 2.8E-07 0.005

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 4.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.8E-08 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 6.8E-08 0.0004

Exposure Point Total 3.5E-07 0.006

Exposure Medium Total 3.5E-07 0.006

Medium Total 3.5E-07 0.006

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 3.8E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.7E-06 1.1E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Chromium 18.0 mg/kg 6.3E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.1E-06 1.8E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.006

Vanadium 23.9 mg/kg 8.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.005

Exp. Route Total 8.8E-06 0.05

Dermal Arsenic 10.8 mg/kg 7.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-06 2.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.1E-06 0.007

Exposure Point Total 9.9E-06 0.05

Exposure Medium Total 9.9E-06 0.05

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 8.0E-11 (mg/m3) 4.3E-03 (ug/m3)-1 3.4E-10 2.2E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00001

Chromium 1.6E-9 mg/m3 1.3E-10 (mg/m3) 8.4E-02 (ug/m3)-1 1.1E-08 3.7E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000004

Vanadium 2.2E-9 mg/m3 1.8E-10 (mg/m3) NA (ug/m3)-1 - - 5.0E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.2E-08 0.00002

Exposure Point Total 1.2E-08 0.00002

Exposure Medium Total 1.2E-08 0.00002

Medium Total 9.9E-06 0.05

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 4.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.01

Arsenic 11.5 mg/kg 4.0E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.0E-06 1.1E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Beryllium 0.500 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-07 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.0002

Chromium 14.4 mg/kg 5.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.5E-06 1.4E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.005

Cobalt 11.2 mg/kg 3.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Iron 27,100 mg/kg 9.5E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.04

Manganese 373 mg/kg 1.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Exp. Route Total 8.5E-06 0.1

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 8.0E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.2E-06 2.2E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 1.2E-06 0.007

Exposure Point Total 9.7E-06 0.2

Exposure Medium Total 9.7E-06 0.2

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 8.5E-08 (mg/m3) NA (ug/m3)-1 - - 2.4E-07 (mg/m3) 5.0E-03 (mg/m3) 0.00005

Arsenic 1.0E-9 mg/m3 8.5E-11 (mg/m3) 4.3E-03 (ug/m3)-1 3.7E-10 2.4E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00002

Beryllium 4.5E-11 mg/m3 3.7E-12 (mg/m3) 2.4E-03 (ug/m3)-1 8.9E-12 1.0E-11 (mg/m3) 2.0E-05 (mg/m3) 0.0000005

Chromium 1.3E-9 mg/m3 1.1E-10 (mg/m3) 8.4E-02 (ug/m3)-1 9.0E-09 3.0E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000003

Cobalt 1.0E-9 mg/m3 8.3E-11 (mg/m3) 9.0E-03 (ug/m3)-1 7.5E-10 2.3E-10 (mg/m3) 6.0E-06 (mg/m3) 0.00004

Iron 2.5E-6 mg/m3 2.0E-07 (mg/m3) NA (ug/m3)-1 - - 5.6E-07 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 2.8E-09 (mg/m3) NA (ug/m3)-1 - - 7.7E-09 (mg/m3) 5.0E-05 (mg/m3) 0.0002

Exp. Route Total 1.0E-08 0.0003

Exposure Point Total 1.0E-08 0.0003

Exposure Medium Total 1.0E-08 0.0003

Medium Total 9.7E-06 0.2

12/6/2012

386



TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 4.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 11.7 mg/kg 4.1E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.1E-07 1.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Cobalt 8.10 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 26,600 mg/kg 9.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Exp. Route Total 6.1E-07 0.01

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 2.8E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.2E-07 7.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 4.2E-07 0.003

Exposure Point Total 1.0E-06 0.01

Exposure Medium Total 1.0E-06 0.01

Medium Total 1.0E-06 0.01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 1.2E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.8E-05 1.4E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.5

Chromium 18.0 mg/kg 1.1E-04 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.3E-05 2.3E-04 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.08

Vanadium 23.9 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.06

Exp. Route Total 7.0E-05 0.6

Dermal Arsenic 10.8 mg/kg 9.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.5E-06 1.2E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.5E-06 0.04

Exposure Point Total 7.2E-05 0.6

Exposure Medium Total 7.2E-05 0.6

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 8.1E-11 (mg/m3) 4.3E-03 (ug/m3)-1 3.5E-10 9.4E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00006

Chromium 1.6E-9 mg/m3 7.2E-10 (mg/m3) 8.4E-02 (ug/m3)-1 6.0E-08 1.6E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00002

Vanadium 2.2E-9 mg/m3 1.8E-10 (mg/m3) NA (ug/m3)-1 - - 2.1E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 6.1E-08 0.00008

Exposure Point Total 6.1E-08 0.00008

Exposure Medium Total 6.1E-08 0.00008

Medium Total 7.2E-05 0.6

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 1.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-01 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.1

Arsenic 11.5 mg/kg 1.3E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-05 1.5E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.5

Beryllium 0.500 mg/kg 5.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-06 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.003

Chromium 14.4 mg/kg 8.4E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.2E-05 1.8E-04 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.06

Cobalt 11.2 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.5

Iron 27,100 mg/kg 3.0E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.5

Manganese 373 mg/kg 4.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.2

Exp. Route Total 6.1E-05 1.9

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 1.1E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.6E-06 1.2E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 1.6E-06 0.04

Exposure Point Total 6.3E-05 1.9

Exposure Medium Total 6.3E-05 1.9

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 8.6E-08 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0002

Arsenic 1.0E-9 mg/m3 8.6E-11 (mg/m3) 4.3E-03 (ug/m3)-1 3.7E-10 1.0E-09 (mg/m3) 1.5E-05 (mg/m3) 0.00007

Beryllium 4.5E-11 mg/m3 3.7E-12 (mg/m3) 2.4E-03 (ug/m3)-1 9.0E-12 4.4E-11 (mg/m3) 2.0E-05 (mg/m3) 0.000002

Chromium 1.3E-9 mg/m3 5.7E-10 (mg/m3) 8.4E-02 (ug/m3)-1 4.8E-08 1.3E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00001

Cobalt 1.0E-9 mg/m3 8.4E-11 (mg/m3) 9.0E-03 (ug/m3)-1 7.5E-10 9.8E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0002

Iron 2.5E-6 mg/m3 2.0E-07 (mg/m3) NA (ug/m3)-1 - - 2.4E-06 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 2.8E-09 (mg/m3) NA (ug/m3)-1 - - 3.3E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0007

Exp. Route Total 4.9E-08 0.001

Exposure Point Total 4.9E-08 0.001

Exposure Medium Total 4.9E-08 0.001

Medium Total 6.3E-05 1.9
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 4.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.005

Arsenic 11.7 mg/kg 4.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.6E-07 5.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Cobalt 8.10 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.01

Iron 26,600 mg/kg 1.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Exp. Route Total 6.6E-07 0.05

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 7.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07 8.6E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 1.1E-07 0.003

Exposure Point Total 7.7E-07 0.05

Exposure Medium Total 7.7E-07 0.05

Medium Total 7.7E-07 0.05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 5.1E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-06 1.5E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.05

Chromium 18.0 mg/kg 1.5E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.7E-06 2.5E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.008

Vanadium 23.9 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.007

Exp. Route Total 1.5E-05 0.06

Dermal Arsenic 10.8 mg/kg 6.1E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 9.1E-07 1.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 9.1E-07 0.006

Exposure Point Total 1.6E-05 0.07

Exposure Medium Total 1.6E-05 0.07

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 3.2E-10 (mg/m3) 4.3E-03 (ug/m3)-1 1.4E-09 9.4E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00006

Chromium 1.6E-9 mg/m3 9.9E-10 (mg/m3) 8.4E-02 (ug/m3)-1 8.3E-08 1.6E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00002

Vanadium 2.2E-9 mg/m3 7.1E-10 (mg/m3) NA (ug/m3)-1 - - 2.1E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 8.4E-08 0.00008

Exposure Point Total 8.4E-08 0.00008

Exposure Medium Total 8.4E-08 0.00008

Medium Total 1.6E-05 0.07

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 5.4E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.02

Arsenic 11.5 mg/kg 5.4E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.1E-06 1.6E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.05

Beryllium 0.500 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-07 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.0003

Chromium 14.4 mg/kg 1.2E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 6.2E-06 2.0E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.007

Cobalt 11.2 mg/kg 5.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.05

Iron 27,100 mg/kg 1.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.05

Manganese 373 mg/kg 1.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.02

Exp. Route Total 1.4E-05 0.2

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 6.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 9.7E-07 1.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 9.7E-07 0.006

Exposure Point Total 1.5E-05 0.2

Exposure Medium Total 1.5E-05 0.2

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 3.4E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) 5.0E-03 (mg/m3) 0.0002

Arsenic 1.0E-9 mg/m3 3.4E-10 (mg/m3) 4.3E-03 (ug/m3)-1 1.5E-09 1.0E-09 (mg/m3) 1.5E-05 (mg/m3) 0.00007

Beryllium 4.5E-11 mg/m3 1.5E-11 (mg/m3) 2.4E-03 (ug/m3)-1 3.6E-11 4.4E-11 (mg/m3) 2.0E-05 (mg/m3) 0.000002

Chromium 1.3E-9 mg/m3 7.9E-10 (mg/m3) 8.4E-02 (ug/m3)-1 6.6E-08 1.3E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00001

Cobalt 1.0E-9 mg/m3 3.3E-10 (mg/m3) 9.0E-03 (ug/m3)-1 3.0E-09 9.8E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0002

Iron 2.5E-6 mg/m3 8.1E-07 (mg/m3) NA (ug/m3)-1 - - 2.4E-06 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 1.1E-08 (mg/m3) NA (ug/m3)-1 - - 3.3E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0007

Exp. Route Total 7.1E-08 0.001

Exposure Point Total 7.1E-08 0.001

Exposure Medium Total 7.1E-08 0.001

Medium Total 1.5E-05 0.2
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0006

Arsenic 11.7 mg/kg 1.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.8E-07 5.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Cobalt 8.10 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 26,600 mg/kg 4.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Exp. Route Total 2.8E-07 0.005

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 4.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.8E-08 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 6.8E-08 0.0004

Exposure Point Total 3.5E-07 0.006

Exposure Medium Total 3.5E-07 0.006

Medium Total 3.5E-07 0.006

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 1.0E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.6E-07 7.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Chromium 18.0 mg/kg 1.7E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 8.6E-08 1.2E-05 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0006

Vanadium 23.9 mg/kg 2.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.003

Exp. Route Total 2.4E-07 0.03

Dermal Arsenic 10.8 mg/kg 3.1E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 4.7E-09 2.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 4.7E-09 0.0007

Exposure Point Total 2.5E-07 0.03

Exposure Medium Total 2.5E-07 0.03

Air Coddington Cove Inhalation Arsenic 7.7E-6 mg/m3 2.6E-09 (mg/m3) 4.3E-03 (ug/m3)-1 1.1E-08 1.8E-07 (mg/m3) 1.5E-05 (mg/m3) 0.01

Chromium 1.3E-5 mg/m3 4.4E-09 (mg/m3) 8.4E-02 (ug/m3)-1 3.7E-07 3.1E-07 (mg/m3) 1.0E-04 (mg/m3) 0.003

Vanadium 1.7E-5 mg/m3 5.8E-09 (mg/m3) NA (ug/m3)-1 - - 4.1E-07 (mg/m3) NA (mg/m3) --

Exp. Route Total 3.8E-07 0.02

Exposure Point Total 3.8E-07 0.02

Exposure Medium Total 3.8E-07 0.02

Medium Total 6.2E-07 0.04

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 1.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 7.7E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.008

Arsenic 11.5 mg/kg 1.1E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.7E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Beryllium 0.500 mg/kg 4.8E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.00007

Chromium 14.4 mg/kg 1.4E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 6.9E-08 9.7E-06 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0005

Cobalt 11.2 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.5E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Iron 27,100 mg/kg 2.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.03

Manganese 373 mg/kg 3.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.01

Exp. Route Total 2.3E-07 0.07

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 3.3E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.0E-09 2.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0008

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.5E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-04 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 5.0E-09 0.0008

Exposure Point Total 2.4E-07 0.07

Exposure Medium Total 2.4E-07 0.07

Air Coddington Cove Inhalation Aluminum 0.008 mg/m3 2.8E-06 (mg/m3) NA (ug/m3)-1 - - 2.0E-04 (mg/m3) 5.0E-03 (mg/m3) 0.04

Arsenic 8.2E-6 mg/m3 2.8E-09 (mg/m3) 4.3E-03 (ug/m3)-1 1.2E-08 2.0E-07 (mg/m3) 1.5E-05 (mg/m3) 0.01

Beryllium 3.6E-7 mg/m3 1.2E-10 (mg/m3) 2.4E-03 (ug/m3)-1 2.9E-10 8.5E-09 (mg/m3) 2.0E-05 (mg/m3) 0.0004

Chromium 1.0E-5 mg/m3 3.5E-09 (mg/m3) 8.4E-02 (ug/m3)-1 2.9E-07 2.4E-07 (mg/m3) 1.0E-04 (mg/m3) 0.002

Cobalt 8.0E-6 mg/m3 2.7E-09 (mg/m3) 9.0E-03 (ug/m3)-1 2.4E-08 1.9E-07 (mg/m3) 2.0E-05 (mg/m3) 0.009

Iron 0.019 mg/m3 6.6E-06 (mg/m3) NA (ug/m3)-1 - - 4.6E-04 (mg/m3) NA (mg/m3) --

Manganese 2.7E-4 mg/m3 9.0E-08 (mg/m3) NA (ug/m3)-1 - - 6.3E-06 (mg/m3) 5.0E-05 (mg/m3) 0.1

Exp. Route Total 3.3E-07 0.2

Exposure Point Total 3.3E-07 0.2

Exposure Medium Total 3.3E-07 0.2

Medium Total 5.7E-07 0.3
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 1.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 11.7 mg/kg 1.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.4E-08 1.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Cobalt 8.10 mg/kg 1.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0003

Iron 26,600 mg/kg 3.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Exp. Route Total 2.4E-08 0.009

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 9.7E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.5E-09 6.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-03 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 1.5E-09 0.0002

Exposure Point Total 2.6E-08 0.009

Exposure Medium Total 2.6E-08 0.009

Medium Total 2.6E-08 0.009
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 3.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.1E-08 1.2E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Chromium 18.0 mg/kg 3.7E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 2.0E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0007

Vanadium 23.9 mg/kg 7.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0005

Exp. Route Total 2.3E-07 0.005

Dermal Arsenic 10.8 mg/kg 2.3E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-09 8.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.4E-09 0.0003

Exposure Point Total 2.4E-07 0.005

Exposure Medium Total 2.4E-07 0.005

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 3.1E-13 (mg/m3) 4.3E-03 (ug/m3)-1 1.3E-12 1.1E-11 (mg/m3) 1.5E-05 (mg/m3) 0.0000007

Chromium 1.6E-9 mg/m3 3.3E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.8E-10 1.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000002

Vanadium 2.2E-9 mg/m3 6.8E-13 (mg/m3) NA (ug/m3)-1 - - 2.4E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.8E-10 0.0000009

Exposure Point Total 2.8E-10 0.0000009

Exposure Medium Total 2.8E-10 0.0000009

Medium Total 2.4E-07 0.005

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 3.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 11.5 mg/kg 3.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.4E-08 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Beryllium 0.500 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-08 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.00003

Chromium 14.4 mg/kg 2.9E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.5E-07 1.6E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0005

Cobalt 11.2 mg/kg 3.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Iron 27,100 mg/kg 8.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Manganese 373 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.1E-05 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.002

Exp. Route Total 2.0E-07 0.02

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 2.4E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.6E-09 8.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 3.6E-09 0.0003

Exposure Point Total 2.0E-07 0.02

Exposure Medium Total 2.0E-07 0.02

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 3.3E-10 (mg/m3) NA (ug/m3)-1 - - 1.1E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000002

Arsenic 1.0E-9 mg/m3 3.3E-13 (mg/m3) 4.3E-03 (ug/m3)-1 1.4E-12 1.1E-11 (mg/m3) 1.5E-05 (mg/m3) 0.0000008

Beryllium 4.5E-11 mg/m3 1.4E-14 (mg/m3) 2.4E-03 (ug/m3)-1 3.4E-14 5.0E-13 (mg/m3) 2.0E-05 (mg/m3) 0.00000002

Chromium 1.3E-9 mg/m3 2.7E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.2E-10 1.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000001

Cobalt 1.0E-9 mg/m3 3.2E-13 (mg/m3) 9.0E-03 (ug/m3)-1 2.9E-12 1.1E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000002

Iron 2.5E-6 mg/m3 7.7E-10 (mg/m3) NA (ug/m3)-1 - - 2.7E-08 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 1.1E-11 (mg/m3) NA (ug/m3)-1 - - 3.7E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000007

Exp. Route Total 2.3E-10 0.00001

Exposure Point Total 2.3E-10 0.00001

Exposure Medium Total 2.3E-10 0.00001

Medium Total 2.0E-07 0.02
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 3.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 11.7 mg/kg 3.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.5E-08 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Cobalt 8.10 mg/kg 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 26,600 mg/kg 8.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Exp. Route Total 5.5E-08 0.01

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 2.5E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.7E-09 8.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 3.7E-09 0.0003

Exposure Point Total 5.9E-08 0.01

Exposure Medium Total 5.9E-08 0.01

Medium Total 5.9E-08 0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 1.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Chromium 18.0 mg/kg 3.3E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.7E-08 2.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00007

Vanadium 23.9 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.00006

Exp. Route Total 3.6E-08 0.0005

Dermal Arsenic 10.8 mg/kg 8.7E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-09 8.7E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 1.3E-09 0.00003

Exposure Point Total 3.7E-08 0.0006

Exposure Medium Total 3.7E-08 0.0006

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 1.1E-12 (mg/m3) 4.3E-03 (ug/m3)-1 4.6E-12 1.1E-11 (mg/m3) 1.5E-05 (mg/m3) 0.0000007

Chromium 1.6E-9 mg/m3 2.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-10 1.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000002

Vanadium 2.2E-9 mg/m3 2.4E-12 (mg/m3) NA (ug/m3)-1 - - 2.4E-11 (mg/m3) NA (mg/m3) --

Exp. Route Total 2.4E-10 0.0000009

Exposure Point Total 2.4E-10 0.0000009

Exposure Medium Total 2.4E-10 0.0000009

Medium Total 3.7E-08 0.0006

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0001

Arsenic 11.5 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-08 1.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Beryllium 0.500 mg/kg 5.9E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 5.9E-09 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.000003

Chromium 14.4 mg/kg 2.7E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.3E-08 1.7E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00006

Cobalt 11.2 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0004

Iron 27,100 mg/kg 3.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0005

Manganese 373 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-06 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.0002

Exp. Route Total 3.4E-08 0.002

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 9.2E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-09 9.2E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00003

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 1.4E-09 0.00003

Exposure Point Total 3.5E-08 0.002

Exposure Medium Total 3.5E-08 0.002

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000002

Arsenic 1.0E-9 mg/m3 1.1E-12 (mg/m3) 4.3E-03 (ug/m3)-1 4.9E-12 1.1E-11 (mg/m3) 1.5E-05 (mg/m3) 0.0000008

Beryllium 4.5E-11 mg/m3 5.0E-14 (mg/m3) 2.4E-03 (ug/m3)-1 1.2E-13 5.0E-13 (mg/m3) 2.0E-05 (mg/m3) 0.00000002

Chromium 1.3E-9 mg/m3 2.3E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.9E-10 1.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000001

Cobalt 1.0E-9 mg/m3 1.1E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.0E-11 1.1E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000002

Iron 2.5E-6 mg/m3 2.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.7E-08 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 3.7E-11 (mg/m3) NA (ug/m3)-1 - - 3.7E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000007

Exp. Route Total 2.0E-10 0.00001

Exposure Point Total 2.0E-10 0.00001

Exposure Medium Total 2.0E-10 0.00001

Medium Total 3.5E-08 0.002
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0001

Arsenic 11.7 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-08 1.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Cobalt 8.10 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 26,600 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0004

Exp. Route Total 2.1E-08 0.001

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 3.8E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.6E-09 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 5.6E-09 0.0001

Exposure Point Total 2.6E-08 0.001

Exposure Medium Total 2.6E-08 0.001

Medium Total 2.6E-08 0.001

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 6.0E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.9E-07 4.6E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Chromium 18.0 mg/kg 9.9E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.0E-07 7.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Vanadium 23.9 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.002

Exp. Route Total 1.4E-06 0.02

Dermal Arsenic 10.8 mg/kg 2.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.5E-08 1.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 3.5E-08 0.0006

Exposure Point Total 1.4E-06 0.02

Exposure Medium Total 1.4E-06 0.02

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 2.5E-11 (mg/m3) 4.3E-03 (ug/m3)-1 1.1E-10 2.0E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00001

Chromium 1.6E-9 mg/m3 4.2E-11 (mg/m3) 8.4E-02 (ug/m3)-1 3.5E-09 3.3E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000003

Vanadium 2.2E-9 mg/m3 5.6E-11 (mg/m3) NA (ug/m3)-1 - - 4.3E-10 (mg/m3) NA (mg/m3) --

Exp. Route Total 3.6E-09 0.00002

Exposure Point Total 3.6E-09 0.00002

Exposure Medium Total 3.6E-09 0.00002

Medium Total 1.4E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 6.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.005

Arsenic 11.5 mg/kg 6.3E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 9.5E-07 4.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Beryllium 0.500 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.0001

Chromium 14.4 mg/kg 7.9E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.0E-07 6.2E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.002

Cobalt 11.2 mg/kg 6.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Iron 27,100 mg/kg 1.5E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Manganese 373 mg/kg 2.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.007

Exp. Route Total 1.3E-06 0.06

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 2.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-08 2.0E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 3.8E-08 0.0007

Exposure Point Total 1.4E-06 0.06

Exposure Medium Total 1.4E-06 0.06

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 2.7E-08 (mg/m3) NA (ug/m3)-1 - - 2.1E-07 (mg/m3) 5.0E-03 (mg/m3) 0.00004

Arsenic 1.0E-9 mg/m3 2.7E-11 (mg/m3) 4.3E-03 (ug/m3)-1 1.2E-10 2.1E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00001

Beryllium 4.5E-11 mg/m3 1.2E-12 (mg/m3) 2.4E-03 (ug/m3)-1 2.8E-12 9.1E-12 (mg/m3) 2.0E-05 (mg/m3) 0.0000005

Chromium 1.3E-9 mg/m3 3.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 2.8E-09 2.6E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000003

Cobalt 1.0E-9 mg/m3 2.6E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.4E-10 2.0E-10 (mg/m3) 6.0E-06 (mg/m3) 0.00003

Iron 2.5E-6 mg/m3 6.3E-08 (mg/m3) NA (ug/m3)-1 - - 4.9E-07 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 8.7E-10 (mg/m3) NA (ug/m3)-1 - - 6.8E-09 (mg/m3) 5.0E-05 (mg/m3) 0.0001

Exp. Route Total 3.2E-09 0.0002

Exposure Point Total 3.2E-09 0.0002

Exposure Medium Total 3.2E-09 0.0002

Medium Total 1.4E-06 0.06
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 3.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0003

Arsenic 11.7 mg/kg 3.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.5E-08 2.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0010

Cobalt 8.10 mg/kg 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Iron 26,600 mg/kg 8.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.5E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Exp. Route Total 5.5E-08 0.003

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 1.8E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.6E-08 1.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 2.6E-08 0.0005

Exposure Point Total 8.2E-08 0.003

Exposure Medium Total 8.2E-08 0.003

Medium Total 8.2E-08 0.003
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 1.3E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-06 4.6E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Chromium 18.0 mg/kg 1.4E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.1E-06 7.7E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.03

Vanadium 23.9 mg/kg 2.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.02

Exp. Route Total 9.1E-06 0.2

Dermal Arsenic 10.8 mg/kg 4.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.6E-08 1.6E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.005

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 6.6E-08 0.005

Exposure Point Total 9.2E-06 0.2

Exposure Medium Total 9.2E-06 0.2

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 1.8E-11 (mg/m3) 4.3E-03 (ug/m3)-1 7.7E-11 6.3E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00004

Chromium 1.6E-9 mg/m3 1.9E-10 (mg/m3) 8.4E-02 (ug/m3)-1 1.6E-08 1.0E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00001

Vanadium 2.2E-9 mg/m3 4.0E-11 (mg/m3) NA (ug/m3)-1 - - 1.4E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.6E-08 0.00005

Exposure Point Total 1.6E-08 0.00005

Exposure Medium Total 1.6E-08 0.00005

Medium Total 9.2E-06 0.2

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 1.4E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 4.9E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.05

Arsenic 11.5 mg/kg 1.4E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-06 4.9E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Beryllium 0.500 mg/kg 6.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.001

Chromium 14.4 mg/kg 1.1E-05 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.7E-06 6.2E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.02

Cobalt 11.2 mg/kg 1.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Iron 27,100 mg/kg 3.3E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.2

Manganese 373 mg/kg 4.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.07

Exp. Route Total 7.8E-06 0.6

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 4.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.1E-08 1.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 7.1E-08 0.006

Exposure Point Total 7.9E-06 0.6

Exposure Medium Total 7.9E-06 0.6

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 1.9E-08 (mg/m3) NA (ug/m3)-1 - - 6.7E-07 (mg/m3) 5.0E-03 (mg/m3) 0.0001

Arsenic 1.0E-9 mg/m3 1.9E-11 (mg/m3) 4.3E-03 (ug/m3)-1 8.2E-11 6.7E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00004

Beryllium 4.5E-11 mg/m3 8.3E-13 (mg/m3) 2.4E-03 (ug/m3)-1 2.0E-12 2.9E-11 (mg/m3) 2.0E-05 (mg/m3) 0.000001

Chromium 1.3E-9 mg/m3 1.6E-10 (mg/m3) 8.4E-02 (ug/m3)-1 1.3E-08 8.4E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000008

Cobalt 1.0E-9 mg/m3 1.9E-11 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-10 6.5E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0001

Iron 2.5E-6 mg/m3 4.5E-08 (mg/m3) NA (ug/m3)-1 - - 1.6E-06 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 6.2E-10 (mg/m3) NA (ug/m3)-1 - - 2.2E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0004

Exp. Route Total 1.3E-08 0.0007

Exposure Point Total 1.3E-08 0.0007

Exposure Medium Total 1.3E-08 0.0007

Medium Total 7.9E-06 0.6
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 3.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 11.7 mg/kg 3.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.5E-08 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Cobalt 8.10 mg/kg 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 26,600 mg/kg 8.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Exp. Route Total 5.5E-08 0.01

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.8E-08 4.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 1.8E-08 0.001

Exposure Point Total 7.3E-08 0.01

Exposure Medium Total 7.3E-08 0.01

Medium Total 7.3E-08 0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Coddington Cove Ingestion Arsenic 10.8 mg/kg 4.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.4E-07 4.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Chromium 18.0 mg/kg 1.3E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 6.5E-07 8.2E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Vanadium 23.9 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.002

Exp. Route Total 1.4E-06 0.02

Dermal Arsenic 10.8 mg/kg 1.7E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.5E-08 1.7E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 18.0 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Vanadium 23.9 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.0E-03 (mg/kg/day) --

Exp. Route Total 2.5E-08 0.0006

Exposure Point Total 1.4E-06 0.02

Exposure Medium Total 1.4E-06 0.02

Air Coddington Cove Inhalation Arsenic 9.8E-10 mg/m3 6.3E-11 (mg/m3) 4.3E-03 (ug/m3)-1 2.7E-10 6.3E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00004

Chromium 1.6E-9 mg/m3 1.6E-10 (mg/m3) 8.4E-02 (ug/m3)-1 1.4E-08 1.0E-09 (mg/m3) 1.0E-04 (mg/m3) 0.00001

Vanadium 2.2E-9 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.4E-09 (mg/m3) NA (mg/m3) --

Exp. Route Total 1.4E-08 0.00005

Exposure Point Total 1.4E-08 0.00005

Exposure Medium Total 1.4E-08 0.00005

Medium Total 1.4E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Ingestion Aluminum 11,500 mg/kg 5.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.005

Arsenic 11.5 mg/kg 5.3E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.9E-07 5.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Beryllium 0.500 mg/kg 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-07 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.0001

Chromium 14.4 mg/kg 1.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.2E-07 6.6E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.002

Cobalt 11.2 mg/kg 5.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.02

Iron 27,100 mg/kg 1.2E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Manganese 373 mg/kg 1.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.007

Exp. Route Total 1.3E-06 0.07

Dermal Aluminum 11,500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.5 mg/kg 1.8E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.7E-08 1.8E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Beryllium 0.500 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) --

Chromium 14.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 11.2 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 27,100 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Manganese 373 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 9.6E-04 (mg/kg/day) --

Exp. Route Total 2.7E-08 0.0006

Exposure Point Total 1.3E-06 0.07

Exposure Medium Total 1.3E-06 0.07

Air Coddington Cove Inhalation Aluminum 1.0E-6 mg/m3 6.7E-08 (mg/m3) NA (ug/m3)-1 - - 6.7E-07 (mg/m3) 5.0E-03 (mg/m3) 0.0001

Arsenic 1.0E-9 mg/m3 6.7E-11 (mg/m3) 4.3E-03 (ug/m3)-1 2.9E-10 6.7E-10 (mg/m3) 1.5E-05 (mg/m3) 0.00004

Beryllium 4.5E-11 mg/m3 2.9E-12 (mg/m3) 2.4E-03 (ug/m3)-1 7.0E-12 2.9E-11 (mg/m3) 2.0E-05 (mg/m3) 0.000001

Chromium 1.3E-9 mg/m3 1.3E-10 (mg/m3) 8.4E-02 (ug/m3)-1 1.1E-08 8.4E-10 (mg/m3) 1.0E-04 (mg/m3) 0.000008

Cobalt 1.0E-9 mg/m3 6.5E-11 (mg/m3) 9.0E-03 (ug/m3)-1 5.9E-10 6.5E-10 (mg/m3) 6.0E-06 (mg/m3) 0.0001

Iron 2.5E-6 mg/m3 1.6E-07 (mg/m3) NA (ug/m3)-1 - - 1.6E-06 (mg/m3) NA (mg/m3) --

Manganese 3.4E-8 mg/m3 2.2E-09 (mg/m3) NA (ug/m3)-1 - - 2.2E-08 (mg/m3) 5.0E-05 (mg/m3) 0.0004

Exp. Route Total 1.2E-08 0.0007

Exposure Point Total 1.2E-08 0.0007

Exposure Medium Total 1.2E-08 0.0007

Medium Total 1.3E-06 0.07
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TABLE 7.6.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Coddington Cove Ingestion Aluminum 11,800 mg/kg 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0001

Arsenic 11.7 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-08 1.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Cobalt 8.10 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 9.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 26,600 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0004

Exp. Route Total 2.1E-08 0.001

Dermal Aluminum 11,800 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 11.7 mg/kg 6.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 9.9E-09 6.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Cobalt 8.10 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 26,600 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Exp. Route Total 9.9E-09 0.0002

Exposure Point Total 3.0E-08 0.002

Exposure Medium Total 3.0E-08 0.002

Medium Total 3.0E-08 0.002

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Table No.

Reasonable Maximum Exposures

9.1.RME Construction Workers

9.2.RME Child Trespassers

9.3.RME Adult Trespassers

9.4.RME Lifelong Trespassers

9.5.RME Industrial Workers

9.6.RME Child Residents

9.7.RME Adult Residents

9.8.RME Lifelong Residents

Central Tendency Exposures

9.1.CTE Construction Workers

9.2.CTE Child Trespassers

9.3.CTE Adult Trespassers

9.4.CTE Lifelong Trespassers

9.5.CTE Industrial Workers

9.6.CTE Child Residents

9.7.CTE Adult Residents

9.8.CTE Lifelong Residents
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 4E-07 -- 3E-08 -- 4E-07 Skin, CVS 0.06 -- 0.005 0.07

Chromium 2E-07 -- - - -- 2E-07 None Reported 0.002 -- -- 0.002

Vanadium - - -- - - -- - - Kidney 0.008 -- -- 0.008

Chemical Total 6E-07 -- 3E-08 -- 6E-07 0.07 -- 0.005 0.08

Exposure Point Total 6E-07 0.08

Exposure Medium Total 6E-07 0.08

Air Coddington Cove Arsenic -- 6E-08 -- -- 6E-08 Skin, CVS -- 0.06 -- 0.06

Chromium -- 2E-06 -- -- 2E-06 Respiratory -- 0.02 -- 0.02

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-06 -- -- 2E-06 - - 0.08 - - 0.08

Exposure Point Total 2E-06 0.08

Exposure Medium Total 2E-06 0.08

Medium Total 3E-06 0.2

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.02 -- -- 0.02

Arsenic 4E-07 -- 4E-08 -- 5E-07 Skin, CVS 0.06 -- 0.006 0.07
Beryllium - - -- - - -- - - GS 0.0002 -- -- 0.0002
Chromium 2E-07 -- - - -- 2E-07 None Reported 0.001 -- -- 0.001
Cobalt - - -- - - -- - - Thyroid 0.006 -- -- 0.006
Iron - - -- - - -- - - GS 0.07 -- -- 0.07

Manganese - - -- - - -- - - CNS 0.03 -- -- 0.03

Chemical Total 6E-07 -- 4E-08 -- 6E-07 0.2 -- 0.006 0.2

Exposure Point Total 6E-07 0.2

Exposure Medium Total 6E-07 0.2

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.2 -- 0.2

Arsenic -- 6E-08 -- -- 6E-08 Skin, CVS -- 0.07 -- 0.07
Beryllium -- 1E-09 -- -- 1E-09 Respiratory -- 0.002 -- 0.002
Chromium -- 1E-06 -- -- 1E-06 Respiratory -- 0.01 -- 0.01
Cobalt -- 1E-07 -- -- 1E-07 Respiratory -- 0.05 -- 0.05
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.6 -- 0.6

Chemical Total -- 2E-06 -- -- 2E-06 - - 1.0 - - 1.0

Exposure Point Total 2E-06 1.0

Exposure Medium Total 2E-06 1.0

Medium Total 2E-06 1

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.002 -- -- 0.002

Arsenic 5E-08 -- 9E-09 -- 6E-08 Skin, CVS 0.008 -- 0.001 0.009
Cobalt - - -- - - -- - - Thyroid 0.0005 -- -- 0.0005

Iron - - -- - - -- - - GS 0.007 -- -- 0.007

Chemical Total 5E-08 -- 9E-09 -- 6E-08 0.02 -- 0.001 0.02

Exposure Point Total 6E-08 0.02

Exposure Medium Total 6E-08 0.02

Medium Total 6E-08 0.02

Receptor Total Receptor Risk Total 5E-06 Receptor HI Total 1
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TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 6E-07 -- 1E-07 -- 7E-07 Skin, CVS 0.02 -- 0.003 0.02

Chromium 2E-06 -- - - -- 2E-06 None Reported 0.003 -- -- 0.003

Vanadium - - -- - - -- - - Kidney 0.002 -- -- 0.002

Chemical Total 2E-06 -- 1E-07 -- 3E-06 0.02 -- 0.003 0.02

Exposure Point Total 3E-06 0.02

Exposure Medium Total 3E-06 0.02

Air Coddington Cove Arsenic -- 1E-12 -- -- 1E-12 Skin, CVS -- 0.0000002 -- 0.0000002

Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.00000004 -- 0.00000004

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.0000002 - - 0.0000002

Exposure Point Total 2E-10 0.0000002

Exposure Medium Total 2E-10 0.0000002

Medium Total 3E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.005 -- -- 0.005

Arsenic 6E-07 -- 1E-07 -- 8E-07 Skin, CVS 0.02 -- 0.003 0.02
Beryllium - - -- - - -- - - GS 0.0001 -- -- 0.0001
Chromium 1E-06 -- - - -- 1E-06 None Reported 0.002 -- -- 0.002
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Iron - - -- - - -- - - GS 0.02 -- -- 0.02

Manganese - - -- - - -- - - CNS 0.007 -- -- 0.007

Chemical Total 2E-06 -- 1E-07 -- 2E-06 0.06 -- 0.003 0.07

Exposure Point Total 2E-06 0.07

Exposure Medium Total 2E-06 0.07

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0000006 -- 0.0000006

Arsenic -- 1E-12 -- -- 1E-12 Skin, CVS -- 0.0000002 -- 0.0000002
Beryllium -- 3E-14 -- -- 3E-14 Respiratory -- 0.00000001 -- 0.00000001
Chromium -- 1E-10 -- -- 1E-10 Respiratory -- 0.00000004 -- 0.00000004
Cobalt -- 2E-12 -- -- 2E-12 Respiratory -- 0.0000005 -- 0.0000005
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.000002 -- 0.000002

Chemical Total -- 1E-10 -- -- 1E-10 - - 0.000003 - - 0.000003

Exposure Point Total 1E-10 0.000003

Exposure Medium Total 1E-10 0.000003

Medium Total 2E-06 0.07

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.005 -- -- 0.005

Arsenic 7E-07 -- 1E-07 -- 8E-07 Skin, CVS 0.02 -- 0.003 0.02
Cobalt - - -- - - -- - - Thyroid 0.01 -- -- 0.01

Iron - - -- - - -- - - GS 0.02 -- -- 0.02

Chemical Total 7E-07 -- 1E-07 -- 8E-07 0.05 -- 0.003 0.05

Exposure Point Total 8E-07 0.05

Exposure Medium Total 8E-07 0.05

Medium Total 8E-07 0.05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 3E-07 -- 6E-08 -- 3E-07 Skin, CVS 0.002 -- 0.0004 0.002

Chromium 3E-07 -- - - -- 3E-07 None Reported 0.0003 -- -- 0.0003

Vanadium - - -- - - -- - - Kidney 0.0002 -- -- 0.0002

Chemical Total 5E-07 -- 6E-08 -- 6E-07 0.002 -- 0.0004 0.003

Exposure Point Total 6E-07 0.003

Exposure Medium Total 6E-07 0.003

Air Coddington Cove Arsenic -- 4E-12 -- -- 4E-12 Skin, CVS -- 0.0000002 -- 0.0000002

Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.00000004 -- 0.00000004

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.0000002 - - 0.0000002

Exposure Point Total 2E-10 0.0000002

Exposure Medium Total 2E-10 0.0000002

Medium Total 6E-07 0.003

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.0005 -- -- 0.0005

Arsenic 3E-07 -- 7E-08 -- 3E-07 Skin, CVS 0.002 -- 0.0004 0.002
Beryllium - - -- - - -- - - GS 0.00001 -- -- 0.00001
Chromium 2E-07 -- - - -- 2E-07 None Reported 0.0002 -- -- 0.0002
Cobalt - - -- - - -- - - Thyroid 0.002 -- -- 0.002
Iron - - -- - - -- - - GS 0.002 -- -- 0.002

Manganese - - -- - - -- - - CNS 0.0007 -- -- 0.0007

Chemical Total 5E-07 -- 7E-08 -- 6E-07 0.007 -- 0.0004 0.007

Exposure Point Total 6E-07 0.007

Exposure Medium Total 6E-07 0.007

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0000006 -- 0.0000006

Arsenic -- 4E-12 -- -- 4E-12 Skin, CVS -- 0.0000002 -- 0.0000002
Beryllium -- 1E-13 -- -- 1E-13 Respiratory -- 0.00000001 -- 0.00000001
Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.00000004 -- 0.00000004
Cobalt -- 9E-12 -- -- 9E-12 Respiratory -- 0.0000005 -- 0.0000005
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.000002 -- 0.000002

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.000003 - - 0.000003

Exposure Point Total 2E-10 0.000003

Exposure Medium Total 2E-10 0.000003

Medium Total 6E-07 0.007

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.0006 -- -- 0.0006

Arsenic 3E-07 -- 7E-08 -- 4E-07 Skin, CVS 0.002 -- 0.0004 0.002
Cobalt - - -- - - -- - - Thyroid 0.001 -- -- 0.001

Iron - - -- - - -- - - GS 0.002 -- -- 0.002

Chemical Total 3E-07 -- 7E-08 -- 4E-07 0.005 -- 0.0004 0.006

Exposure Point Total 4E-07 0.006

Exposure Medium Total 4E-07 0.006

Medium Total 4E-07 0.006

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 9E-07 -- 2E-07 -- 1E-06

Chromium 2E-06 -- - - -- 2E-06

Vanadium - - -- - - -- - -

Chemical Total 3E-06 -- 2E-07 -- 3E-06

Exposure Point Total 3E-06

Exposure Medium Total 3E-06

Air Coddington Cove Arsenic -- 5E-12 -- -- 5E-12

Chromium -- 4E-10 -- -- 4E-10

Vanadium -- - - -- -- - -

Chemical Total -- 4E-10 -- -- 4E-10

Exposure Point Total 4E-10

Exposure Medium Total 4E-10

Medium Total 3E-06

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - -

Arsenic 9E-07 -- 2E-07 -- 1E-06
Beryllium - - -- - - -- - -
Chromium 2E-06 -- - - -- 2E-06
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 3E-06 -- 2E-07 -- 3E-06

Exposure Point Total 3E-06

Exposure Medium Total 3E-06

Air Coddington Cove Aluminum -- - - -- -- - -

Arsenic -- 5E-12 -- -- 5E-12
Beryllium -- 1E-13 -- -- 1E-13
Chromium -- 3E-10 -- -- 3E-10
Cobalt -- 1E-11 -- -- 1E-11
Iron -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-10 -- -- 3E-10

Exposure Point Total 3E-10

Exposure Medium Total 3E-10

Medium Total 3E-06

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - -

Arsenic 9E-07 -- 2E-07 -- 1E-06
Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Chemical Total 9E-07 -- 2E-07 -- 1E-06

Exposure Point Total 1E-06

Exposure Medium Total 1E-06

Medium Total 1E-06

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 6E-06 -- 1E-06 -- 7E-06 Skin, CVS 0.04 -- 0.007 0.04

Chromium 3E-06 -- - - -- 3E-06 None Reported 0.006 -- -- 0.006

Vanadium - - -- - - -- - - Kidney 0.005 -- -- 0.005

Chemical Total 9E-06 -- 1E-06 -- 1E-05 0.05 -- 0.007 0.05

Exposure Point Total 1E-05 0.05

Exposure Medium Total 1E-05 0.05

Air Coddington Cove Arsenic -- 3E-10 -- -- 3E-10 Skin, CVS -- 0.00001 -- 0.00001

Chromium -- 1E-08 -- -- 1E-08 Respiratory -- 0.000004 -- 0.000004

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-08 -- -- 1E-08 - - 0.00002 - - 0.00002

Exposure Point Total 1E-08 0.00002

Exposure Medium Total 1E-08 0.00002

Medium Total 1E-05 0.05

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.01 -- -- 0.01

Arsenic 6E-06 -- 1E-06 -- 7E-06 Skin, CVS 0.04 -- 0.007 0.04
Beryllium - - -- - - -- - - GS 0.0002 -- -- 0.0002
Chromium 3E-06 -- - - -- 3E-06 None Reported 0.005 -- -- 0.005
Cobalt - - -- - - -- - - Thyroid 0.04 -- -- 0.04
Iron - - -- - - -- - - GS 0.04 -- -- 0.04

Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02

Chemical Total 9E-06 -- 1E-06 -- 1E-05 0.1 -- 0.007 0.2

Exposure Point Total 1E-05 0.2

Exposure Medium Total 1E-05 0.2

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.00005 -- 0.00005

Arsenic -- 4E-10 -- -- 4E-10 Skin, CVS -- 0.00002 -- 0.00002
Beryllium -- 9E-12 -- -- 9E-12 Respiratory -- 0.0000005 -- 0.0000005
Chromium -- 9E-09 -- -- 9E-09 Respiratory -- 0.000003 -- 0.000003
Cobalt -- 7E-10 -- -- 7E-10 Respiratory -- 0.00004 -- 0.00004
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0002 -- 0.0002

Chemical Total -- 1E-08 -- -- 1E-08 - - 0.0003 - - 0.0003

Exposure Point Total 1E-08 0.0003

Exposure Medium Total 1E-08 0.0003

Medium Total 1E-05 0.2

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001

Arsenic 6E-07 -- 4E-07 -- 1E-06 Skin, CVS 0.004 -- 0.003 0.006
Cobalt - - -- - - -- - - Thyroid 0.003 -- -- 0.003

Iron - - -- - - -- - - GS 0.004 -- -- 0.004

Chemical Total 6E-07 -- 4E-07 -- 1E-06 0.01 -- 0.003 0.01

Exposure Point Total 1E-06 0.01

Exposure Medium Total 1E-06 0.01

Medium Total 1E-06 0.01

Receptor Total Receptor Risk Total 2E-05 Receptor HI Total 0.2

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 2E-05 -- 1E-06 -- 2E-05 Skin, CVS 0.5 -- 0.04 0.5

Chromium 5E-05 -- - - -- 5E-05 None Reported 0.08 -- -- 0.08

Vanadium - - -- - - -- - - Kidney 0.06 -- -- 0.06

Chemical Total 7E-05 -- 1E-06 -- 7E-05 0.6 -- 0.04 0.6

Exposure Point Total 7E-05 0.6

Exposure Medium Total 7E-05 0.6

Air Coddington Cove Arsenic -- 3E-10 -- -- 3E-10 Skin, CVS -- 0.00006 -- 0.00006

Chromium -- 6E-08 -- -- 6E-08 Respiratory -- 0.00002 -- 0.00002

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 6E-08 -- -- 6E-08 - - 0.00008 - - 0.00008

Exposure Point Total 6E-08 0.00008

Exposure Medium Total 6E-08 0.00008

Medium Total 7E-05 0.6

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.1 -- -- 0.1

Arsenic 2E-05 -- 2E-06 -- 2E-05 Skin, CVS 0.5 -- 0.04 0.5
Beryllium - - -- - - -- - - GS 0.003 -- -- 0.003
Chromium 4E-05 -- - - -- 4E-05 None Reported 0.06 -- -- 0.06
Cobalt - - -- - - -- - - Thyroid 0.5 -- -- 0.5
Iron - - -- - - -- - - GS 0.5 -- -- 0.5

Manganese - - -- - - -- - - CNS 0.2 -- -- 0.2

Chemical Total 6E-05 -- 2E-06 -- 6E-05 2 -- 0.04 2

Exposure Point Total 6E-05 2

Exposure Medium Total 6E-05 2

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0002 -- 0.0002

Arsenic -- 4E-10 -- -- 4E-10 Skin, CVS -- 0.00007 -- 0.00007
Beryllium -- 9E-12 -- -- 9E-12 Respiratory -- 0.000002 -- 0.000002
Chromium -- 5E-08 -- -- 5E-08 Respiratory -- 0.00001 -- 0.00001
Cobalt -- 8E-10 -- -- 8E-10 Respiratory -- 0.0002 -- 0.0002
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0007 -- 0.0007

Chemical Total -- 5E-08 -- -- 5E-08 - - 0.001 - - 0.001

Exposure Point Total 5E-08 0.001

Exposure Medium Total 5E-08 0.001

Medium Total 6E-05 2

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.005 -- -- 0.005

Arsenic 7E-07 -- 1E-07 -- 8E-07 Skin, CVS 0.02 -- 0.003 0.02
Cobalt - - -- - - -- - - Thyroid 0.01 -- -- 0.01

Iron - - -- - - -- - - GS 0.02 -- -- 0.02

Chemical Total 7E-07 -- 1E-07 -- 8E-07 0.05 -- 0.003 0.05

Exposure Point Total 8E-07 0.05

Exposure Medium Total 8E-07 0.05

Medium Total 8E-07 0.05

Notes:

Susburface Soil

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). Total CNS HI 0.3

Total CVS HI 0.5

Total GS HI 0.5
Total Respiratory HI 0.0002

Total None Reported HI 0.06
Total Skin HI 0.5

Total Thyroid HI 0.5
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TABLE 9.7.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 8E-06 -- 9E-07 -- 9E-06 Skin, CVS 0.05 -- 0.006 0.06

Chromium 8E-06 -- - - -- 8E-06 None Reported 0.008 -- -- 0.008

Vanadium - - -- - - -- - - Kidney 0.007 -- -- 0.007

Chemical Total 2E-05 -- 9E-07 -- 2E-05 0.06 -- 0.006 0.07

Exposure Point Total 2E-05 0.07

Exposure Medium Total 2E-05 0.07

Air Coddington Cove Arsenic -- 1E-09 -- -- 1E-09 Skin, CVS -- 0.00006 -- 0.00006

Chromium -- 8E-08 -- -- 8E-08 Respiratory -- 0.00002 -- 0.00002

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 8E-08 -- -- 8E-08 - - 0.00008 - - 0.00008

Exposure Point Total 8E-08 0.00008

Exposure Medium Total 8E-08 0.00008

Medium Total 2E-05 0.07

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.02 -- -- 0.02

Arsenic 8E-06 -- 1E-06 -- 9E-06 Skin, CVS 0.05 -- 0.006 0.06
Beryllium - - -- - - -- - - GS 0.0003 -- -- 0.0003
Chromium 6E-06 -- - - -- 6E-06 None Reported 0.007 -- -- 0.007
Cobalt - - -- - - -- - - Thyroid 0.05 -- -- 0.05
Iron - - -- - - -- - - GS 0.05 -- -- 0.05

Manganese - - -- - - -- - - CNS 0.02 -- -- 0.02

Chemical Total 1E-05 -- 1E-06 -- 2E-05 0.2 -- 0.006 0.2

Exposure Point Total 2E-05 0.2

Exposure Medium Total 2E-05 0.2

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0002 -- 0.0002

Arsenic -- 1E-09 -- -- 1E-09 Skin, CVS -- 0.00007 -- 0.00007
Beryllium -- 4E-11 -- -- 4E-11 Respiratory -- 0.000002 -- 0.000002
Chromium -- 7E-08 -- -- 7E-08 Respiratory -- 0.00001 -- 0.00001
Cobalt -- 3E-09 -- -- 3E-09 Respiratory -- 0.0002 -- 0.0002
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0007 -- 0.0007

Chemical Total -- 7E-08 -- -- 7E-08 - - 0.001 - - 0.001

Exposure Point Total 7E-08 0.001

Exposure Medium Total 7E-08 0.001

Medium Total 2E-05 0.2

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.0006 -- -- 0.0006

Arsenic 3E-07 -- 7E-08 -- 4E-07 Skin, CVS 0.002 -- 0.0004 0.002
Cobalt - - -- - - -- - - Thyroid 0.001 -- -- 0.001

Iron - - -- - - -- - - GS 0.002 -- -- 0.002

Chemical Total 3E-07 -- 7E-08 -- 4E-07 0.005 -- 0.0004 0.006

Exposure Point Total 4E-07 0.006

Exposure Medium Total 4E-07 0.006

Medium Total 4E-07 0.006

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 3E-05 -- 2E-06 -- 3E-05

Chromium 6E-05 -- - - -- 6E-05

Vanadium - - -- - - -- - -

Chemical Total 9E-05 -- 2E-06 -- 9E-05

Exposure Point Total 9E-05

Exposure Medium Total 9E-05

Air Coddington Cove Arsenic -- 2E-09 -- -- 2E-09

Chromium -- 1E-07 -- -- 1E-07

Vanadium -- - - -- -- - -

Chemical Total -- 1E-07 -- -- 1E-07

Exposure Point Total 1E-07

Exposure Medium Total 1E-07

Medium Total 9E-05

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - -

Arsenic 3E-05 -- 3E-06 -- 3E-05
Beryllium - - -- - - -- - -
Chromium 5E-05 -- - - -- 5E-05
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 8E-05 -- 3E-06 -- 8E-05

Exposure Point Total 8E-05

Exposure Medium Total 8E-05

Air Coddington Cove Aluminum -- - - -- -- - -

Arsenic -- 2E-09 -- -- 2E-09
Beryllium -- 4E-11 -- -- 4E-11
Chromium -- 1E-07 -- -- 1E-07
Cobalt -- 4E-09 -- -- 4E-09
Iron -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 1E-07 -- -- 1E-07

Exposure Point Total 1E-07

Exposure Medium Total 1E-07

Medium Total 8E-05

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - -

Arsenic 9E-07 -- 2E-07 -- 1E-06
Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Chemical Total 9E-07 -- 2E-07 -- 1E-06

Exposure Point Total 1E-06

Exposure Medium Total 1E-06

Medium Total 1E-06

Receptor Total Receptor Risk Total 2E-04

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 2E-07 -- 5E-09 -- 2E-07 Skin, CVS 0.02 -- 0.0007 0.02

Chromium 9E-08 -- - - -- 9E-08 None Reported 0.0006 -- -- 0.0006

Vanadium - - -- - - -- - - Kidney 0.003 -- -- 0.003

Chemical Total 2E-07 -- 5E-09 -- 2E-07 0.03 -- 0.0007 0.03

Exposure Point Total 2E-07 0.03

Exposure Medium Total 2E-07 0.03

Air Coddington Cove Arsenic -- 1E-08 -- -- 1E-08 Skin, CVS -- 0.01 -- 0.01

Chromium -- 4E-07 -- -- 4E-07 Respiratory -- 0.003 -- 0.003

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 4E-07 -- -- 4E-07 - - 0.02 - - 0.02

Exposure Point Total 4E-07 0.02

Exposure Medium Total 4E-07 0.02

Medium Total 6E-07 0.04

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.008 -- -- 0.008

Arsenic 2E-07 -- 5E-09 -- 2E-07 Skin, CVS 0.03 -- 0.0008 0.03
Beryllium - - -- - - -- - - GS 0.00007 -- -- 0.00007
Chromium 7E-08 -- - - -- 7E-08 None Reported 0.0005 -- -- 0.0005
Cobalt - - -- - - -- - - Thyroid 0.003 -- -- 0.003
Iron - - -- - - -- - - GS 0.03 -- -- 0.03

Manganese - - -- - - -- - - CNS 0.01 -- -- 0.01

Chemical Total 2E-07 -- 5E-09 -- 2E-07 0.07 -- 0.0008 0.07

Exposure Point Total 2E-07 0.07

Exposure Medium Total 2E-07 0.07

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.04 -- 0.04

Arsenic -- 1E-08 -- -- 1E-08 Skin, CVS -- 0.01 -- 0.01
Beryllium -- 3E-10 -- -- 3E-10 Respiratory -- 0.0004 -- 0.0004
Chromium -- 3E-07 -- -- 3E-07 Respiratory -- 0.002 -- 0.002
Cobalt -- 2E-08 -- -- 2E-08 Respiratory -- 0.009 -- 0.009
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.1 -- 0.1

Chemical Total -- 3E-07 -- -- 3E-07 - - 0.2 - - 0.2

Exposure Point Total 3E-07 0.2

Exposure Medium Total 3E-07 0.2

Medium Total 6E-07 0.3

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001

Arsenic 2E-08 -- 1E-09 -- 3E-08 Skin, CVS 0.004 -- 0.0002 0.004
Cobalt - - -- - - -- - - Thyroid 0.0003 -- -- 0.0003

Iron - - -- - - -- - - GS 0.004 -- -- 0.004

Chemical Total 2E-08 -- 1E-09 -- 3E-08 0.009 -- 0.0002 0.009

Exposure Point Total 3E-08 0.009

Exposure Medium Total 3E-08 0.009

Medium Total 3E-08 0.009

Receptor Total Receptor Risk Total 1E-06 Receptor HI Total 0.3
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TABLE 9.2.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 5E-08 -- 3E-09 -- 5E-08 Skin, CVS 0.004 -- 0.0003 0.004

Chromium 2E-07 -- - - -- 2E-07 None Reported 0.0007 -- -- 0.0007

Vanadium - - -- - - -- - - Kidney 0.0005 -- -- 0.0005

Chemical Total 2E-07 -- 3E-09 -- 2E-07 0.005 -- 0.0003 0.005

Exposure Point Total 2E-07 0.005

Exposure Medium Total 2E-07 0.005

Air Coddington Cove Arsenic -- 1E-12 -- -- 1E-12 Skin, CVS -- 0.0000007 -- 0.0000007

Chromium -- 3E-10 -- -- 3E-10 Respiratory -- 0.0000002 -- 0.0000002

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 3E-10 -- -- 3E-10 - - 0.0000009 - - 0.0000009

Exposure Point Total 3E-10 0.0000009

Exposure Medium Total 3E-10 0.0000009

Medium Total 2E-07 0.005

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001

Arsenic 5E-08 -- 4E-09 -- 6E-08 Skin, CVS 0.004 -- 0.0003 0.004
Beryllium - - -- - - -- - - GS 0.00003 -- -- 0.00003
Chromium 1E-07 -- - - -- 1E-07 None Reported 0.0005 -- -- 0.0005
Cobalt - - -- - - -- - - Thyroid 0.004 -- -- 0.004
Iron - - -- - - -- - - GS 0.004 -- -- 0.004

Manganese - - -- - - -- - - CNS 0.002 -- -- 0.002

Chemical Total 2E-07 -- 4E-09 -- 2E-07 0.02 -- 0.0003 0.02

Exposure Point Total 2E-07 0.02

Exposure Medium Total 2E-07 0.02

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.000002 -- 0.000002

Arsenic -- 1E-12 -- -- 1E-12 Skin, CVS -- 0.0000008 -- 0.0000008
Beryllium -- 3E-14 -- -- 3E-14 Respiratory -- 0.00000002 -- 0.00000002
Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.0000001 -- 0.0000001
Cobalt -- 3E-12 -- -- 3E-12 Respiratory -- 0.000002 -- 0.000002
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.000007 -- 0.000007

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.00001 - - 0.00001

Exposure Point Total 2E-10 0.00001

Exposure Medium Total 2E-10 0.00001

Medium Total 2E-07 0.02

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001

Arsenic 5E-08 -- 4E-09 -- 6E-08 Skin, CVS 0.004 -- 0.0003 0.005
Cobalt - - -- - - -- - - Thyroid 0.003 -- -- 0.003

Iron - - -- - - -- - - GS 0.004 -- -- 0.004

Chemical Total 5E-08 -- 4E-09 -- 6E-08 0.01 -- 0.0003 0.01

Exposure Point Total 6E-08 0.01

Exposure Medium Total 6E-08 0.01

Medium Total 6E-08 0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 2E-08 -- 1E-09 -- 2E-08 Skin, CVS 0.0004 -- 0.00003 0.0005

Chromium 2E-08 -- - - -- 2E-08 None Reported 0.00007 -- -- 0.00007

Vanadium - - -- - - -- - - Kidney 0.00006 -- -- 0.00006

Chemical Total 4E-08 -- 1E-09 -- 4E-08 0.0005 -- 0.00003 0.0006

Exposure Point Total 4E-08 0.0006

Exposure Medium Total 4E-08 0.0006

Air Coddington Cove Arsenic -- 5E-12 -- -- 5E-12 Skin, CVS -- 0.0000007 -- 0.0000007

Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.0000002 -- 0.0000002

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.0000009 - - 0.0000009

Exposure Point Total 2E-10 0.0000009

Exposure Medium Total 2E-10 0.0000009

Medium Total 4E-08 0.0006

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.0001 -- -- 0.0001

Arsenic 2E-08 -- 1E-09 -- 2E-08 Skin, CVS 0.0005 -- 0.00003 0.0005
Beryllium - - -- - - -- - - GS 0.000003 -- -- 0.000003
Chromium 1E-08 -- - - -- 1E-08 None Reported 0.00006 -- -- 0.00006
Cobalt - - -- - - -- - - Thyroid 0.0004 -- -- 0.0004
Iron - - -- - - -- - - GS 0.0005 -- -- 0.0005

Manganese - - -- - - -- - - CNS 0.0002 -- -- 0.0002

Chemical Total 3E-08 -- 1E-09 -- 3E-08 0.002 -- 0.00003 0.002

Exposure Point Total 3E-08 0.002

Exposure Medium Total 3E-08 0.002

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.000002 -- 0.000002

Arsenic -- 5E-12 -- -- 5E-12 Skin, CVS -- 0.0000008 -- 0.0000008
Beryllium -- 1E-13 -- -- 1E-13 Respiratory -- 0.00000002 -- 0.00000002
Chromium -- 2E-10 -- -- 2E-10 Respiratory -- 0.0000001 -- 0.0000001
Cobalt -- 1E-11 -- -- 1E-11 Respiratory -- 0.000002 -- 0.000002
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.000007 -- 0.000007

Chemical Total -- 2E-10 -- -- 2E-10 - - 0.00001 - - 0.00001

Exposure Point Total 2E-10 0.00001

Exposure Medium Total 2E-10 0.00001

Medium Total 4E-08 0.002

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.0001 -- -- 0.0001

Arsenic 2E-08 -- 6E-09 -- 3E-08 Skin, CVS 0.0005 -- 0.0001 0.0006
Cobalt - - -- - - -- - - Thyroid 0.0003 -- -- 0.0003

Iron - - -- - - -- - - GS 0.0004 -- -- 0.0004

Chemical Total 2E-08 -- 6E-09 -- 3E-08 0.001 -- 0.0001 0.001

Exposure Point Total 3E-08 0.001

Exposure Medium Total 3E-08 0.001

Medium Total 3E-08 0.001

Receptor Total Receptor Risk Total 1E-07 Receptor HI Total 0.004

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Current/Future

Receptor Population: Trespassers

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 7E-08 -- 5E-09 -- 7E-08

Chromium 2E-07 -- - - -- 2E-07

Vanadium - - -- - - -- - -

Chemical Total 3E-07 -- 5E-09 -- 3E-07

Exposure Point Total 3E-07

Exposure Medium Total 3E-07

Air Coddington Cove Arsenic -- 6E-12 -- -- 6E-12

Chromium -- 5E-10 -- -- 5E-10

Vanadium -- - - -- -- - -

Chemical Total -- 5E-10 -- -- 5E-10

Exposure Point Total 5E-10

Exposure Medium Total 5E-10

Medium Total 3E-07

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - -

Arsenic 7E-08 -- 5E-09 -- 8E-08
Beryllium - - -- - - -- - -
Chromium 2E-07 -- - - -- 2E-07
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 2E-07 -- 5E-09 -- 2E-07

Exposure Point Total 2E-07

Exposure Medium Total 2E-07

Air Coddington Cove Aluminum -- - - -- -- - -

Arsenic -- 6E-12 -- -- 6E-12
Beryllium -- 2E-13 -- -- 2E-13
Chromium -- 4E-10 -- -- 4E-10
Cobalt -- 1E-11 -- -- 1E-11
Iron -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 4E-10 -- -- 4E-10

Exposure Point Total 4E-10

Exposure Medium Total 4E-10

Medium Total 2E-07

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - -

Arsenic 8E-08 -- 9E-09 -- 8E-08
Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Chemical Total 8E-08 -- 9E-09 -- 8E-08

Exposure Point Total 8E-08

Exposure Medium Total 8E-08

Medium Total 8E-08

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Future

Receptor Population: Industrial Workers

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 9E-07 -- 4E-08 -- 9E-07 Skin, CVS 0.02 -- 0.0006 0.02

Chromium 5E-07 -- - - -- 5E-07 None Reported 0.003 -- -- 0.003

Vanadium - - -- - - -- - - Kidney 0.002 -- -- 0.002

Chemical Total 1E-06 -- 4E-08 -- 1E-06 0.02 -- 0.0006 0.02

Exposure Point Total 1E-06 0.02

Exposure Medium Total 1E-06 0.02

Air Coddington Cove Arsenic -- 1E-10 -- -- 1E-10 Skin, CVS -- 0.00001 -- 0.00001

Chromium -- 4E-09 -- -- 4E-09 Respiratory -- 0.000003 -- 0.000003

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 4E-09 -- -- 4E-09 - - 0.00002 - - 0.00002

Exposure Point Total 4E-09 0.00002

Exposure Medium Total 4E-09 0.00002

Medium Total 1E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.005 -- -- 0.005

Arsenic 1E-06 -- 4E-08 -- 1E-06 Skin, CVS 0.02 -- 0.0007 0.02
Beryllium - - -- - - -- - - GS 0.0001 -- -- 0.0001
Chromium 4E-07 -- - - -- 4E-07 None Reported 0.002 -- -- 0.002
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Iron - - -- - - -- - - GS 0.02 -- -- 0.02

Manganese - - -- - - -- - - CNS 0.007 -- -- 0.007

Chemical Total 1E-06 -- 4E-08 -- 1E-06 0.06 -- 0.0007 0.06

Exposure Point Total 1E-06 0.06

Exposure Medium Total 1E-06 0.06

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.00004 -- 0.00004

Arsenic -- 1E-10 -- -- 1E-10 Skin, CVS -- 0.00001 -- 0.00001
Beryllium -- 3E-12 -- -- 3E-12 Respiratory -- 0.0000005 -- 0.0000005
Chromium -- 3E-09 -- -- 3E-09 Respiratory -- 0.000003 -- 0.000003
Cobalt -- 2E-10 -- -- 2E-10 Respiratory -- 0.00003 -- 0.00003
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0001 -- 0.0001

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.0002 - - 0.0002

Exposure Point Total 3E-09 0.0002

Exposure Medium Total 3E-09 0.0002

Medium Total 1E-06 0.06

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.0003 -- -- 0.0003

Arsenic 6E-08 -- 3E-08 -- 8E-08 Skin, CVS 0.0010 -- 0.0005 0.001
Cobalt - - -- - - -- - - Thyroid 0.0007 -- -- 0.0007

Iron - - -- - - -- - - GS 0.0009 -- -- 0.0009

Chemical Total 6E-08 -- 3E-08 -- 8E-08 0.003 -- 0.0005 0.003

Exposure Point Total 8E-08 0.003

Exposure Medium Total 8E-08 0.003

Medium Total 8E-08 0.003

Receptor Total Receptor Risk Total 3E-06 Receptor HI Total 0.09

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.6.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 2E-06 -- 7E-08 -- 2E-06 Skin, CVS 0.2 -- 0.005 0.2

Chromium 7E-06 -- - - -- 7E-06 None Reported 0.03 -- -- 0.03

Vanadium - - -- - - -- - - Kidney 0.02 -- -- 0.02

Chemical Total 9E-06 -- 7E-08 -- 9E-06 0.2 -- 0.005 0.2

Exposure Point Total 9E-06 0.2

Exposure Medium Total 9E-06 0.2

Air Coddington Cove Arsenic -- 8E-11 -- -- 8E-11 Skin, CVS -- 0.00004 -- 0.00004

Chromium -- 2E-08 -- -- 2E-08 Respiratory -- 0.00001 -- 0.00001

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 2E-08 -- -- 2E-08 - - 0.00005 - - 0.00005

Exposure Point Total 2E-08 0.00005

Exposure Medium Total 2E-08 0.00005

Medium Total 9E-06 0.2

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.05 -- -- 0.05

Arsenic 2E-06 -- 7E-08 -- 2E-06 Skin, CVS 0.2 -- 0.006 0.2
Beryllium - - -- - - -- - - GS 0.001 -- -- 0.001
Chromium 6E-06 -- - - -- 6E-06 None Reported 0.02 -- -- 0.02
Cobalt - - -- - - -- - - Thyroid 0.2 -- -- 0.2
Iron - - -- - - -- - - GS 0.2 -- -- 0.2

Manganese - - -- - - -- - - CNS 0.07 -- -- 0.07

Chemical Total 8E-06 -- 7E-08 -- 8E-06 0.6 -- 0.006 0.6

Exposure Point Total 8E-06 0.6

Exposure Medium Total 8E-06 0.6

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0001 -- 0.0001

Arsenic -- 8E-11 -- -- 8E-11 Skin, CVS -- 0.00004 -- 0.00004
Beryllium -- 2E-12 -- -- 2E-12 Respiratory -- 0.000001 -- 0.000001
Chromium -- 1E-08 -- -- 1E-08 Respiratory -- 0.000008 -- 0.000008
Cobalt -- 2E-10 -- -- 2E-10 Respiratory -- 0.0001 -- 0.0001
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0004 -- 0.0004

Chemical Total -- 1E-08 -- -- 1E-08 - - 0.0007 - - 0.0007

Exposure Point Total 1E-08 0.0007

Exposure Medium Total 1E-08 0.0007

Medium Total 8E-06 0.6

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.001 -- -- 0.001

Arsenic 5E-08 -- 2E-08 -- 7E-08 Skin, CVS 0.004 -- 0.001 0.006
Cobalt - - -- - - -- - - Thyroid 0.003 -- -- 0.003

Iron - - -- - - -- - - GS 0.004 -- -- 0.004

Chemical Total 5E-08 -- 2E-08 -- 7E-08 0.01 -- 0.001 0.01

Exposure Point Total 7E-08 0.01

Exposure Medium Total 7E-08 0.01

Medium Total 7E-08 0.01

Receptor Total Receptor Risk Total 2E-05 Receptor HI Total 0.9

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.7.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 7E-07 -- 3E-08 -- 8E-07 Skin, CVS 0.02 -- 0.0006 0.02

Chromium 6E-07 -- - - -- 6E-07 None Reported 0.003 -- -- 0.003

Vanadium - - -- - - -- - - Kidney 0.002 -- -- 0.002

Chemical Total 1E-06 -- 3E-08 -- 1E-06 0.02 -- 0.0006 0.02

Exposure Point Total 1E-06 0.02

Exposure Medium Total 1E-06 0.02

Air Coddington Cove Arsenic -- 3E-10 -- -- 3E-10 Skin, CVS -- 0.00004 -- 0.00004

Chromium -- 1E-08 -- -- 1E-08 Respiratory -- 0.00001 -- 0.00001

Vanadium -- - - -- -- - - NA -- -- -- --

Chemical Total -- 1E-08 -- -- 1E-08 - - 0.00005 - - 0.00005

Exposure Point Total 1E-08 0.00005

Exposure Medium Total 1E-08 0.00005

Medium Total 1E-06 0.02

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - - CNS 0.005 -- -- 0.005

Arsenic 8E-07 -- 3E-08 -- 8E-07 Skin, CVS 0.02 -- 0.0006 0.02
Beryllium - - -- - - -- - - GS 0.0001 -- -- 0.0001
Chromium 5E-07 -- - - -- 5E-07 None Reported 0.002 -- -- 0.002
Cobalt - - -- - - -- - - Thyroid 0.02 -- -- 0.02
Iron - - -- - - -- - - GS 0.02 -- -- 0.02

Manganese - - -- - - -- - - CNS 0.007 -- -- 0.007

Chemical Total 1E-06 -- 3E-08 -- 1E-06 0.07 -- 0.0006 0.07

Exposure Point Total 1E-06 0.07

Exposure Medium Total 1E-06 0.07

Air Coddington Cove Aluminum -- - - -- -- - - CNS -- 0.0001 -- 0.0001

Arsenic -- 3E-10 -- -- 3E-10 Skin, CVS -- 0.00004 -- 0.00004
Beryllium -- 7E-12 -- -- 7E-12 Respiratory -- 0.000001 -- 0.000001
Chromium -- 1E-08 -- -- 1E-08 Respiratory -- 0.000008 -- 0.000008
Cobalt -- 6E-10 -- -- 6E-10 Respiratory -- 0.0001 -- 0.0001
Iron -- - - -- -- - - NA -- -- -- --

Manganese -- - - -- -- - - CNS -- 0.0004 -- 0.0004

Chemical Total -- 1E-08 -- -- 1E-08 - - 0.0007 - - 0.0007

Exposure Point Total 1E-08 0.0007

Exposure Medium Total 1E-08 0.0007

Medium Total 1E-06 0.07

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - - CNS 0.0001 -- -- 0.0001

Arsenic 2E-08 -- 1E-08 -- 3E-08 Skin, CVS 0.0005 -- 0.0002 0.0007
Cobalt - - -- - - -- - - Thyroid 0.0003 -- -- 0.0003

Iron - - -- - - -- - - GS 0.0004 -- -- 0.0004

Chemical Total 2E-08 -- 1E-08 -- 3E-08 0.001 -- 0.0002 0.002

Exposure Point Total 3E-08 0.002

Exposure Medium Total 3E-08 0.002

Medium Total 3E-08 0.002

Receptor Total Receptor Risk Total 3E-06 Receptor HI Total 0.09

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.8.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES
CODDINGTON COVE RUBBLE LANDFILL AREA, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Scenario Timeframe: Hypothetical

Receptor Population: Residents

Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure

(Radiation) Routes Total

Surface Soil Surface Soil Coddington Cove Arsenic 3E-06 -- 9E-08 -- 3E-06

Chromium 8E-06 -- - - -- 8E-06

Vanadium - - -- - - -- - -

Chemical Total 1E-05 -- 9E-08 -- 1E-05

Exposure Point Total 1E-05

Exposure Medium Total 1E-05

Air Coddington Cove Arsenic -- 3E-10 -- -- 3E-10

Chromium -- 3E-08 -- -- 3E-08

Vanadium -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 1E-05

Subsurface Soil Subsurface Soil Coddington Cove Aluminum - - -- - - -- - -

Arsenic 3E-06 -- 1E-07 -- 3E-06
Beryllium - - -- - - -- - -
Chromium 6E-06 -- - - -- 6E-06
Cobalt - - -- - - -- - -
Iron - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 9E-06 -- 1E-07 -- 9E-06

Exposure Point Total 9E-06

Exposure Medium Total 9E-06

Air Coddington Cove Aluminum -- - - -- -- - -

Arsenic -- 4E-10 -- -- 4E-10
Beryllium -- 9E-12 -- -- 9E-12
Chromium -- 2E-08 -- -- 2E-08
Cobalt -- 8E-10 -- -- 8E-10
Iron -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 9E-06

Sediment Sediment Coddington Cove Aluminum - - -- - - -- - -

Arsenic 8E-08 -- 3E-08 -- 1E-07
Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Chemical Total 8E-08 -- 3E-08 -- 1E-07

Exposure Point Total 1E-07

Exposure Medium Total 1E-07

Medium Total 1E-07

Receptor Total Receptor Risk Total 2E-05

Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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APPENDIX H  
BACKGROUND COMPARISONS 

CODDINGTON COVE 
NAVAL STATION NEWPORT, RHODE ISLAND 

 
 
1. INTRODUCTION 
 
This appendix presents the background comparison that was conducted to determine whether 
contaminant concentrations in the site samples were similar to or greater than contaminant 
concentrations in background samples 
 
The comparative statistical method was used to compare the site data to the background data, 
which utilizes several statistical techniques. The comparison of the site data with the background 
data involved a graphical evaluation and a hypothesis test comparing the central tendency 
(mean/median) concentrations and a hypothesis test comparing the right tails (largest values). 
The graphical evaluation consisted of visual inspection of boxplots, normal probability plots, and 
histograms. The graphical displays are presented at the end of this appendix. The statistical 
package R version 2.9.2 was used to conduct the statistical evaluations. One-half the detection 
limit was used for non-detected concentrations for the graphical displays; the full detection limit 
was used for non-detected concentrations for the statistical hypothesis tests. 
 
The background data used for the comparison in this appendix was obtained from the 
Background Soil Investigation Report for NUSC Disposal Area, SA-08 (Tetra Tech, 2006) and the 
Basewide Background Study for Naval Station Newport (Tetra Tech, 2008).  The following 
paragraphs describe the data associated with each study. 
 
The Background Soil Investigation for NUSC consisted of collecting 60 surface soil samples from 
non-impacted areas near NUSC (see Figures 1 through 4).  Twenty of the samples were 
classified as non-hydric Stissing Silt and Loam (Se soil) and 20 samples classified as non-hydric 
Pittstown Silt and Loam (PmB soil).  The remaining 20 samples were classified as hydric Stissing 
Silt and Loam (this unit is defined as sediment in areas classified as Se soil: identification of soil 
as sediment indicates that the soils are inundated with overlying water during a significant portion 
of the year). Hydric and non-hydric soils were differentiated in the field by soil scientists 
conducting the sampling programs. Hydric soils are most simply defined as saturated, flooded, or 
ponded during the growing season. Non-hydric soils are not. The terms hydric and non-hydric 
soils were used in this the Background Report instead of the common terms “sediment” and “soil” 
to avoid confusion with the geologic definition of “sediment”.  The hydric soil samples were 
collected from within stream channels and along stream banks.  All 60 samples were analyzed for 
metals, pesticides and semivolatile organic compounds (SVOCs), while the hydric soil samples 
were also analyzed for acid volatile sulfide/simultaneously extracted metals (AVS/SEM), total 
organic carbon (TOC) and grain size distribution. 
 
The Basewide Background Study consisted of collecting surface and subsurface soil samples 
from six soil types present at NAVSTA Newport as defined and mapped by the United States 
Department of Agriculture (USDA). Samples were collected at two depth categories (surface and 
subsurface) analyzed for metals. The non-hydric soil samples from the Background Soil 
Investigation for NUSC were incorporated into the Basewide Background Study.   
 
According to the USDA Soil Survey of Rhode Island, four soil units occur on the site: Udorthents 
urban land complex (UD), urban land (Ur), Newport urban land complex (NP), and Se (see Figure 
5). Udorthents urban land complex soils are mapped from the southwest corner of the site along 
the southern edge to the east corner, urban land soils are mapped in the northern corner of the 
site in the wetland, Newport urban land complex soils are mapped in a small area in the southern 
corner of the site and stissing silt loam is mapped in the center portion of the site (RIGIS(a), 
2009). 
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As discussed in the Basewide Background Study, UD areas consists of moderately well drained 
to excessively drained soils that have been disturbed by cuffing or filling, and areas that are 
covered by buildings and pavement. Since by definition as disturbed and highly variable, UD 
areas that could be considered “background” are not only difficult to define, but also difficult to 
collect a sufficient number of samples to adequately characterize the distribution of metals. 
Therefore, UD soils were not collected as part of the background study.  The Ur is not an actual 
soil types, so Ur soils were not collected as part of the background study.  Finally, although 10 
samples were collected from the NP soil group as part of the basewide study, field observations 
of the collected soil indicate the soil has been disturbed and was not considered background soil.  
Therefore, although there are Newport background samples (NeA, NeB, and NeC) there are no 
NP background samples. 
 
For the reasons discussed above, the site surface and subsurface soil samples were compared 
to the background samples collected from the Se soil type.  In addition, although Pittstown silt 
loam (PmA and PmB) soil types were not present at the site, Pm soils are located in the general 
vicinity of the site and it is reasonable to assume that at one time they may have been present at 
the site before the soil was disturbed.  Therefore, the site surface and subsurface soil samples 
were also compared to the background samples collected from the Pm soil type. 
 
The site samples were divided into four datasets for the background comparison, as follows: 
 

 Wetland soil/sediment 
 Surface soil 
 Unsaturated subsurface soil samples 
 Saturated subsurface soil samples 

 
Table 1 presents the samples associated with each of these data sets, including the sample 
number, the sample location identification, the date the sample was collected, and the depth of 
the sample.  The analytical results from the site samples were then compared to background 
samples, as follows: 
 

 The site hydric soil/sediment data were compared to sediment samples collected as part 
of the Background Soil Investigation for NUSC (Tetra Tech, 2006).  This is appropriate 
because the background sediment samples were collected from within stream channels 
and along stream banks.  Table 2 presents the frequency of detection, minimum, 
maximum, and average concentrations, and average concentrations for the parameters 
detected in either the site or background hydric soil samples.  

 The site surface and soil data were compared to the Se and Pm surface soil samples 
included in the Basewide Background Study (Tetra Tech, 2008).  Table 3 presents the 
frequency of detection, minimum, maximum, and average concentrations, and average 
concentrations for the parameters detected in either the site or background surface soil 
samples.      

 The site subsurface and soil data were compared to the Se and Pm subsurface soil 
samples included in the Basewide Background Study (Tetra Tech, 2008).  Tables 4 and 5 
presents the frequency of detection, minimum, maximum, and average concentrations, 
and average concentrations for the parameters detected in either the site or background 
subsurface soil samples.  The unsaturated site soil sample results are in Table 4 while 
the saturated soil sample results are in Table 5.  The same background data set was 
used for comparison to the unsaturated and saturated samples. 
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2. STATISTICAL METHODOLOGY 
 
This section describes the graphical displays and hypothesis tests used to compare the site 
dataset to the background dataset.   
 
2.1 Graphical Displays 
 
Boxplots show the central tendency, degree of symmetry, range of variation, and potential outliers 
of a data set.  The data set is shown as a rectangular box that represents the middle 50 percent 
of the data.  The upper value of the box represents the 75th percentile and the lower value of the 
box represents the 25th percentile.  The median is represented by the middle line in the box.  Box 
plots for the same analyte were plotted on the same graph.  The plots were visually inspected to 
see which data sets look similar and which ones differed.  Particular attention was paid to see if 
the median from one data set fell within the 75th and 25th percentile range of the other data sets.   
 
Probability plots are a useful first step for visually comparing two data sets in a single graph.  If 
the site and background distributions were exactly identical, the plotted values would lie on a 
straight line through the origin.  Deviations from this line show the differences between the two 
distributions.  If the site and background distributions are similar the scattering of the two data 
sets will be mixed.  If there is grouping of the two data sets then data sets are most likely 
different.   
 
Histograms are a visual representation of the data collected into groups.  The data range is 
divided into several bins or classes and the data are sorted into the bins.  The x-axis displays the 
chemical concentration range for the bin and the y-axis shows the number of observations that 
fall within the bin.  The histograms of the site and background datasets were plotted on top of 
each other to be able to compare the shapes of the two distributions, overall concentration 
ranges, and ranges of concentrations that have the most samples.   
 
2.2 Hypothesis Tests 
 
Two types of hypothesis tests were conducted one comparing the central tendency of the data 
sets and one comparing the right tails of the data sets.  The Two sample T-test, Wilcoxon Rank 
Sum test, Gehan test, and the Two Sample Proportion Test were used to compare the central 
tendency of the site and background data sets.  The Slippage Test and Quantile test were used 
to compare the right tails of the site and background datasets.  All hypothesis tests were 
conducted using a five percent significance level meaning that if the p-value associated with the 
hypothesis test is less than 0.05 there is statistically significant evidence that the null hypothesis 
(Ho or assumed hypothesis) is false.  The p-value of a test can be thought of as the credibility of 
the null hypothesis; p-values greater than 0.05 indicate that the null hypothesis is credible 
whereas p-values less than 0.05 indicate otherwise. 
 
The Two Sample T-Test tests for a difference between two populations means when it can be 
assumed that the data are approximately normally distributed or sample sizes are large enough 
(m and n at least 30) and the data are all detected.  If the variances of the two data sets are not 
equal than the Two sample T Test with unequal variance was computed.  The null and alternative 
hypotheses were: 

 
Ho: Site Average ≥ Background Average + Background Standard Deviation 
HA: Site Average < Background Average + Background Standard Deviation 

 
The Wilcoxon Rank-Sum (WRS) nonparametric test is used to test for a difference between 
median concentrations between two independent populations.  The WRS test was used when the 
data were not normally distributed and there were less than three reporting limits if non-detected 
concentrations were present.  The null and alternative hypotheses were: 
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Ho: Site Median ≥ Background Media + Background Standard Deviation 
HA: Site Median < Background Median + Background Standard Deviation 

 
The Gehan nonparametric test is used to test for a difference between median concentrations 
between two independent populations.  The Gehan test can be used when the background or site 
datasets contain multiple nondetects with different reporting limits.  The Gehan test was used 
when the nondetects had more than three reporting limits.  The null and alternative hypotheses 
are the same as the null and alternative hypothesis for the WRS test. 
 
The two sample proportion test was used to determine if the proportion of site concentrations 
greater than the minimum action level was greater than the proportion of background 
concentrations greater than the minimum action level.  For chemicals where there was no action 
level (i.e., essential nutrients) the proportion of detected concentrations greater than the largest 
background non-detected concentration was compared.  The proportion test was used when 
there were between 50 and 90 percent non-detects.  The null and alternative hypotheses were: 

 
Ho: Proportion Site = Proportion Background 
HA: Proportion Site ≠ Proportion Background 

 
The Slippage Test and Quantile tests are used to test for a shift to the right in the extreme right-
tail of the site versus the background concentrations.  This is equivalent to asking if a set of the 
largest values of the site distribution are larger than the maximum value of the background 
distribution.  If the slippage test found the extreme right tail of the site data to be larger than the 
background data it was concluded that the site concentrations are greater than background.  The 
null and alternative hypothesis were:   
 

Ho: Right Tail of Site Dataset ≤ Right Tail of the Background Dataset 
HA: Right Tail of the Site Dataset > Right Tail of the Background Dataset 

 
3. RESULTS OF BACKGROUND COMPARISONS 
 
This section summarizes the results of the visual comparison of the site and background data 
sets based on the graphical displays described in Section 2.1 and the results of the hypothesis 
tests described in Section 2.2. 
 
3.1 Wetland Soil/Sediment  

 
Metals concentrations in Wetland Soil/Sediment were compared to sediment background 
concentrations.  Antimony and cadmium were only detected in one background sample and 
beryllium, calcium, copper, mercury, potassium, selenium, silver, sodium, and thallium were not 
detected in any background samples.  Therefore statistical comparison of site data to background 
data for antimony, beryllium, cadmium, calcium, copper, mercury, potassium, selenium, silver, 
sodium, and thallium are not appropriate and were not conducted.  The graphical displays are 
presented at the end of Appendix H.  The results of the statistical hypothesis tests are presented 
in Table 6. 
 
Figure 1 presents the graphical displays for aluminum.  From the boxplots, it can be seen that the 
background median is greater than the site 75th percentile; indicating that site concentrations are 
not elevated above the background concentrations.  The normal probability plots shows that the 
majority of the background concentrations fall in the upper tail of the combined data indicating 
that the site concentrations are not elevated above background.  The background histogram falls 
in the upper tail of the site histogram indicating that site concentrations are not elevated above 
background concentrations.  The WRS test was used to compare the site and background 
median concentrations.  The p-value for the WRS is less than 0.05 indicating that the site median 
is not greater than the background median concentration.  The Slippage and Quantile tests 
indicate that the right tail of the site data set is not elevated above the right tail of the background 
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data set.  Based on the graphical displays, and hypothesis tests aluminum Wetland Soil/Sediment 
concentrations are consistent with background concentrations. 
 
Figure 2 presents the graphical displays for arsenic.  From the boxplots, it can be seen that the 
background median is roughly equal to the upper whisker of the site data, indicating that site 
concentrations are not elevated above background concentrations.  The normal probability plot 
shows that the majority of the upper tail of the combined data set is from the background data 
indicating that site concentrations are not elevated above background.  The overlapping 
histograms show that the background histogram is shifted slightly to the right of the site histogram 
indicating that site concentrations are not elevated above background.  The T test was used to 
compare site and background mean concentrations.  The p-value for the T test is less than 0.05 
indicating that the site mean is not greater than the background mean by more than one 
background standard deviation.  The Slippage and Quantile tests indicate that the right tail of the 
site data set is not elevated above the right tail of the background data set.  Based on the 
graphical displays, T Test, Slippage and Quantile Test the arsenic wetland soil/sediment 
concentrations are consistent with background concentrations. 
 
Figure 3 presents the graphical displays for barium.  From the boxplots, it can be seen that the 
background median is roughly equal to the site upper whisker, indicating that site concentrations 
are slightly elevated above background concentrations.  The normal probability plot shows that 
the majority of the upper tail of the combined data set is from the background data indicating that 
site concentrations are not elevated above background.  The site histogram falls in the first two 
bins of the background histogram indicating that site concentrations are not elevated above 
background.  The WRS test was used to compare site median and background median 
concentrations.  The p-value for the WRS test is less than 0.05 indicating that the site median 
concentrations are not greater than background median concentration by more than one 
background standard deviation.  The Slippage and Quantile tests indicate that the right tail of the 
site data set is not elevated above the right tail of the background data set.  Based on the 
graphical displays, WRS Test, Slippage and Quantile Test the barium wetland soil/sediment 
concentrations are consistent with background concentrations. 
 
Figure 4 presents the graphical displays for chromium.  From the boxplots, it can be seen that the 
background median falls between the site upper whisker and site 75th percentile, indicating that 
site concentrations are not elevated above background concentrations.  The normal probability 
plot shows that the majority of the upper tail of the combined data set is from the background data 
indicating that site concentrations are not elevated above background.  The histograms show that 
only two background concentrations are greater than the site concentrations.  The WRS test was 
used to compare median concentrations.  The p-value for the WRS test is less than 0.05, 
therefore it can be concluded that site concentrations are not greater than background 
concentrations.  The Slippage and Quantile test indicate that the right tails of the site data is not 
shifted above the right tail of the background data.  Based on the graphical displays, WRS Test, 
Slippage and Quantile Test the chromium wetland soil/sediment concentrations are consistent 
with background concentrations. 
 
Figure 5 presents the graphical displays for cobalt.  From the boxplots, it can be seen that the 
background median falls above the site upper whisker, indicating that site concentrations are 
elevated above background concentrations.  The normal probability plot shows only background 
concentrations in the upper tail of the dataset indicating that site concentrations are not elevated 
above background.  The site histogram falls in the first two bins of the background histogram 
indicating that site concentrations are not elevated above background.  The T test was used to 
compare mean concentrations.  The p-value for the T test is less than 0.05, therefore it can be 
concluded that site concentrations are not greater than background concentrations.  The Slippage 
and Quantile test indicate that the right tails of the site data is not shifted above the right tail of the 
background data.  Based on the graphical displays, T test, Slippage and Quantile test it can be 
concluded that site cobalt concentrations are not greater than background cobalt concentrations.   
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Figure 6 presents the graphical displays for iron.  From the boxplots, it can be seen that the 
background median falls between the site 75th percentile and upper whisker, indicating that site 
concentrations are not elevated above background concentrations.  The normal probability plot 
shows a mixing of the two data sets with no inflection point indicating that the combined data 
represent the same population.  The overlapping histograms have similar spreads concentration), 
indicating that the two data sets are similar.  The T test was used to compare site mean and 
background mean concentrations.  The p-value for the T test is less than 0.05 indicating that the 
site mean is not greater than the background mean.  The Slippage and Quantile tests indicate 
that the right tail of the site data set is not elevated above the right tail of the background data set.  
Based on the graphical displays, T Test, Slippage and Quantile Test the iron wetland 
soil/sediment concentrations are consistent with background concentrations. 
 
Figure 7 presents the graphical displays for lead.  From the boxplots, it can be seen that the 
background median falls below the site median and 75th percentile and that the boxplots look 
roughly the same; indicating that site concentrations are similar to background concentrations.  
The normal probability plot shows a mixing of the two datasets; indicating that the two data sets 
are from the same population.  Both histograms are right skewed and have roughly the same 
range of concentrations (with the exception of the background maximum).  The WRS test was 
used to compare median concentrations.  The p-value for the WRS test is less than 0.05, 
therefore it can be concluded that site concentrations are not greater than background 
concentrations.  The Slippage and Quantile test indicate that the right tail of the site data is not 
shifted above the right tail of the background data.  Therefore based on the graphical displays 
and all hypothesis tests site lead concentrations are consistent with background concentrations.   
 
Figure 8 presents the graphical displays for magnesium.  From the boxplots, it can be seen that 
the background median falls between the site 75th percentile and upper whisker; indicating that 
site concentrations are not elevated above background concentrations.  The normal probability 
plot shows a mixing of the two data sets; indicating that the two data sets are from the same 
population.  The background histograms falls in the upper values of the site histogram indicating 
that the site data are not elevated above background.  The WRS test was used to compare 
median concentrations.  The p-value for the WRS test is less than 0.05, therefore it can be 
concluded that site concentrations are not greater than background concentrations.  The Slippage 
and Quantile test indicate that the right tail of the site data is not shifted above the right tail of the 
background data.  Therefore based on the graphical displays and all hypothesis tests site 
magnesium concentrations are consistent with background concentrations.   
 
Figure 9 presents the graphical displays for manganese.  From the boxplots, it can be seen that 
the background median is greater than the site maximum concentration; indicating that site 
concentrations are not elevated above background concentrations.  The normal probability plot 
shows that the 12 largest concentrations are from the background data only; indicating that the 
two data sets are not from the same population.  The site histogram falls in the first two bins of 
the background histogram indicating that site concentrations are not greater than background.  
The WRS test was used to compare median concentrations.  The p-value for the WRS test is less 
than 0.05, therefore it can be concluded that site concentrations are not greater than background 
concentrations.  The Slippage and Quantile test indicate that the right tail of the site data is not 
shifted above the right tail of the background data.  Therefore based on the graphical displays 
and all hypothesis tests site manganese concentrations are similar to background concentrations.   
 
Figure 10 presents the graphical displays for nickel.  From the boxplots, it can be seen that the 
background median equals the site maximum, indicating that site concentrations are not elevated 
above background concentrations.  The normal probability plot shows only background 
concentrations in the upper tail of the combined data sets; indicating that the combined data do 
not represent the same population.  The background histogram is shifted slightly above the site 
histogram indicating that site concentrations are not elevated above background.  The WRS test 
was used to compare site median and background median concentrations.  The p-value for the 
WRS test is less than 0.05 indicating that the site concentrations are not greater than the 
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background concentrations by more than one background standard deviation.  The Slippage amd 
Quantile tests indicate that the right tail of the site data is similar to the right tail of the background 
data.  Based on the graphical displays and all hypothesis tests nickel wetland soil/sediment 
concentrations are consistent with background concentrations. 
 
Figure 11 presents the graphical displays for vanadium.  From the boxplots, it can be seen that 
one site concentration is elevated above the rest of the data.  The normal probability plot shows a 
mixing of the two data sets however there is one site concentration elevated above the rest of the 
data.  The histograms show that there is one site concentration elevated above the rest of the 
data.  The WRS test was used to compare median concentrations.  The p-value for the WRS test 
is less than 0.05, therefore it can be concluded that site concentrations are not greater than 
background concentrations.  The Slippage and Quantile test indicate that the right tail of the site 
data is not shifted above the right tail of the background data.  Therefore based on the graphical 
displays and all hypothesis tests site vanadium concentrations are consistent with background 
concentrations.  Note that the statistical evaluation is based on comparing the site data set to the 
background dataset as a whole and not individual points.  Therefore it is possible to have one 
elevated site concentration and still conclude that overall site concentrations are similar to 
background concentrations.   
 
Figure 12 presents the graphical displays for zinc.  From the boxplots, it can be seen that the 
background median falls between the site median and site 75th percentile, indicating that site 
concentrations are not elevated above background concentrations.  The normal probability plot 
shows a mixing of the two datasets indicating that the two datasets represent the same 
popoulation.  The histograms have identical shapes and similar spreads indicating that the two 
datasets are similar.  The WRS test was used to compare median concentrations.  The p-value 
for the WRS test is less than 0.05, therefore it can be concluded that site concentrations are not 
greater than background concentrations.  The Slippage and Quantile test indicate that the right 
tail of the site data is not shifted above the right tail of the background data.  Therefore based on 
the graphical displays and all hypothesis tests site zinc concentrations are similar to background 
concentrations.   
 
3.2 True Surface Soil  

 
Metals concentrations in True Surface Soil were compared to SE and PM surface soil 
background concentrations.  There is background concentrations for antimony, cadmium, 
calcium, copper, potassium, selenium, silver, sodium, and thallium were all non-detect.  Therefore 
statistical comparison of site data to background data for antimony, cadmium, calcium, copper, 
potassium, selenium, silver, sodium, and thallium are not appropriate and were not conducted.  
The graphical displays are presented at the end of Appendix H.  The results of the statistical 
hypothesis tests are presented in Table 7. 
 
Figure 1 presents the graphical displays for aluminum.  From the boxplots, it can be seen that the 
medians are approximately equal however there is one site concentration elevated above the rest 
of the data, indicating that site concentrations are not elevated above the background 
concentrations.  The normal probability plots shows a mixing of the two data sets with no 
inflection point, however there is one site concentration elevated above the rest of the data.  With 
the exception of the maximum concentration the normal probability plot indicates that the two 
data sets are from a similar population.  The histograms show that one site concentration is 
elevated above the rest of the data.  The WRS Test was used to compare the site and 
background median concentrations.  The p-value for the WRS Test is greater than 0.05 indicating 
that the site median is greater than the background median concentration.  The Slippage and 
Quantile tests indicate that the right tail of the site data set is not elevated above the right tail of 
the background data set.  Based on the graphical displays and WRS Test the aluminum true 
surface soil concentrations are greater than background concentrations. 
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Figure 2 presents the graphical displays for arsenic.  From the boxplots, it can be seen that the 
medians are roughly, indicating that site concentrations are not elevated above background 
concentrations.  There is one background concentration that is elevated above the rest of the 
background and site concentrations.  The normal probability plot shows a mixing of the two data 
sets with no inflection point.  There is one background concentration elevated above the rest of 
the data.  The normal probability plot indicates that with the exception of the one background 
concentration the combined data represent the same population.  The overlapping histograms 
have similar shape and spread (with the exception of the one background concentration), 
indicating that the two data sets are similar.  The WRS test was used to compare site median and 
background median concentrations.  The p-value for the WRS test is less than 0.05 indicating 
that the site median is not greater than the background median.  The Slippage and Quantile tests 
indicate that the right tail of the site data set is not elevated above the right tail of the background 
data set.  Based on the graphical displays, WRS Test, Slippage and Quantile Test the arsenic 
true surface soil concentrations are consistent with background concentrations. 
 
Figure 3 presents the graphical displays for barium.  From the boxplots, it can be seen that the 
medians are roughly equal, indicating that site concentrations are not elevated above background 
concentrations.  There is one site concentration elevated above the rest of the data.  The normal 
probability plot shows a mixing of the two data sets with no inflection point with one site 
concentration elevated above the rest of the data.  With the exception of the one site 
concentration the normal probability plot indicates that the combined data represent the same 
population.  The overlapping histograms have similar shape and spread (with the exception of the 
one site concentration), indicating that the two data sets are similar.  The WRS test was used to 
compare site median and background median concentrations.  The p-value for the WRS test is 
less than 0.05 indicating that the site median concentration is not greater than the background 
median concentration by more than one background standard deviation.  The Slippage and 
Quantile tests indicate that the right tail of the site data set is elevated above the right tail of the 
background data set.  Based on the graphical displays, WRS Test, Slippage and Quantile Test 
the barium True surface soil concentrations are consistent with background concentrations. 
 
Figure 4 presents the graphical displays for beryllium.  From the boxplots, it can be seen that the 
background median falls between the site 25th percentile and median, indicating that site 
concentrations are elevated above background concentrations.  The normal probability plot 
shows a grouping of datasets with an inflection point.  The six largest concentrations are from the 
site data set.  The normal probability plot indicates that the combined data do not represent the 
same population.  The background histogram falls in the lower tail of the site histogram, indicating 
that the site data is shifted above the background data.  More than 50 percent of the beryllium 
data were non-detect.  Therefore the proportion of site concentrations above the RIDEM 
screening value of 0.4mg/kg was compared to the proportion of background concentrations 
above the RIDEM screening value.  The p-value for the proportion test is less than 0.05 indicating 
that the two proportions are different.  Therefore it can be concluded that the site beryllium 
concentrations are greater than the background beryllium concentrations.   
 
Figure 5 presents the graphical displays for chromium.  From the boxplots, it can be seen that the 
background median is roughly equal to the site 25th percentile, indicating that site concentrations 
are elevated above background concentrations.  The normal probability plot shows a mixing of 
the two datasets indicating that the two data sets are from the same population.  The combined 
histograms have similar shapes and ranges of concentrations indicating that the two data sets are 
similar.  The WRS test was used to compare median concentrations.  The p-value for the WRS 
test is less than 0.05, therefore it can be concluded that site concentrations are not greater than 
background concentrations.  The Slippage and Quantile test indicate that the right tail of the site 
data is not shifted above the right tail of the background data.  Based on the graphical displays, 
WRS test, Slippage and Quantile test it can be concluded that site chromium concentrations are 
consistent with background chromium concentrations.   
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Figure 6 presents the graphical displays for cobalt.  From the boxplots, it can be seen that the 
background median falls well below the site lower whisker, indicating that site concentrations are 
elevated above background concentrations.  The normal probability plot shows that the site 
concentrations only fall in the upper tail of the probability plot indicating that the two data sets are 
not from the same population.  The combined histograms have similar ranges of concentrations 
indicating that the two data sets are similar.  The WRS test was used to compare median 
concentrations.  The p-value for the WRS test is greater than 0.05, therefore it can be concluded 
that site concentrations are greater than background concentrations.  The Slippage and Quantile 
tests indicates that the right tail of the site data is not shifted above the right tail of the background 
data.  Based on the graphical displays and WRS test it can be concluded that site cobalt 
concentrations are greater than background cobalt concentrations.   
 
Figure 7 presents the graphical displays for iron.  From the boxplots, it can be seen that the 
background median falls is less than the site 25th percentile, indicating that site concentrations 
are slightly elevated above background concentrations.  There are two background 
concentrations that are elevated above the rest of the background and site concentrations.  The 
normal probability plot shows a mixing of the two data sets with no inflection point.  There are two 
background concentrations elevated above the rest of the data.  The normal probability plot 
indicates that with the exception of the two background concentration the combined data 
represent the same population.  The overlapping histograms have similar shape and spread (with 
the exception of the two background concentrations), indicating that the two data sets are similar.  
The WRS test was used to compare site median and background median concentrations.  The p-
value for the WRS test is greater than 0.05 indicating that the site median is greater than the 
background median by more than one background standard deviatoin.  The Slippage and 
Quantile tests indicate that the right tail of the site data set is not elevated above the right tail of 
the background data set.  Based on WRS Test iron True surface soil concentrations are greater 
than background concentrations. 
 
Figure 8 presents the graphical displays for lead.  From the boxplots, it can be seen that the there 
are two site concentrations elevated above the rest of the data; indicating that site concentrations 
are elevated above background concentrations.  The normal probability plot shows a that the 
three largest concentrations are from the site data and that the largest two are elevated above the 
rest of the data; indicating that the two data sets are not from the same population.  The 
background histogram falls in the first bin of the site histogram indicating that the site data is 
greater than the background data.  The WRS test was used to compare median concentrations.  
The p-value for the WRS test is greater than 0.05, therefore it can be concluded that site 
concentrations are greater than background concentrations.  The Slippage test indicates that the 
right tail of the site data is not shifted above the right tail of the background data.  The Quantile 
test indicates that the right tail of the site data is shifted above the right tail of the background 
data.  Therefore based on the graphical displays, WRS, and Quantile test site lead concentrations 
are greater than background concentrations.   
 
Figure 9 presents the graphical displays for magnesium.  From the boxplots, it can be seen that 
the background median is less than the site 25th percentile; indicating that site concentrations are 
slightly elevated above background concentrations.  The normal probability plot shows site 
concentrations only in the upper half of the probability plot; indicating that the two data sets are 
not from the same population.  The histograms have similar shape however the site dataset 
appears to be shifted slightly above the background data.  The gehan test was used to compare 
median concentrations.  The p-value for the gehan test is greater than 0.05, therefore it can be 
concluded that site concentrations are greater than background concentrations.  The Slippage 
and Quantile test indicate that the right tail of the site data is shifted above the right tail of the 
background data.  Therefore based on the graphical displays and all hypothesis tests site 
magnesium concentrations are greater than background concentrations.   
 
Figure 10 presents the graphical displays for manganese.  From the boxplots, it can be seen that 
the background median is less than the site 25th percentile; indicating that site concentrations are 
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elevated above background concentrations.  The normal probability plot shows a mixing of the 
two data sets; indicating that the data represent the same population.  The background histogram 
falls is shifted below the site histogram.  The WRS test was used to compare median 
concentrations.  The p-value for the WRS test is greater than 0.05, therefore it can be concluded 
that site concentrations are greater than background concentrations.  The Slippage and Quantile 
test indicate that the right tail of the site data is not shifted above the right tail of the background 
data.  Therefore based on the graphical displays and WRS test site manganese concentrations 
are greater than background concentrations.   
 
Figure 11 presents the graphical displays for mercury.  From the boxplots, it can be seen that the 
median concentrations are approximately equal.  The normal probability plot shows a mixing of 
datasets; indicating that the combined data represent the same population.  The background 
histograms have similar spread and are both skewed right, indicating that the site data is similar 
to background data.  More than 50 percent of the mercury data were non-detect.  Therefore the 
proportion of site concentrations above the RIDEM and USEPA screening value of 23 mg/kg was 
compared to the proportion of background concentrations above the RIDEM and USEPA 
screening value.  The p-value for the proportion test is greater than 0.05 indicating that the two 
proportions are similar.  Therefore it can be concluded that the site mercury concentrations are 
consistent with background concentrations.   
 
Figure 12 presents the graphical displays for nickel.  From the boxplots, it can be seen that the 
background median falls below the site 25th percentile, indicating that site concentrations are 
elevated above background concentrations.  The normal probability plot shows a mixing of the 
two data sets however the four largest concentrations are from the site data; indicating that the 
combined data represent the same population.  The background histogram falls in the lower 50-
percent of the site histograms, indicating that the site data are shifted above the background data.  
The WRS test was used to compare site median and background median concentrations.  The p-
value for the WRS test is not less than 0.05 indicating that the site median concentration is 
greater than the background median concentration by more than one background standard 
deviation.  The Slippage and Quantile test indicate that the right tail of the site data is greater than 
the right tail of the background data.  Based on the graphical displays, and all hypothesis tests 
nickel true surface soil concentrations are greater than background concentrations. 
 
Figure 13 presents the graphical displays for vanadium.  From the boxplots, it can be seen that 
the background median falls above the site 75th percentile; indicating that site concentrations are 
not elevated above background concentrations.  The normal probability plot shows a mixing of 
the two data sets.  The WRS test was used to compare median concentrations.  The p-value for 
the WRS test is less than 0.05, therefore it can be concluded that site concentrations are not 
greater than background concentrations.  The Slippage and Quantile test indicate that the right 
tail of the site data is not shifted above the right tail of the background data.  Therefore based on 
the graphical displays and all hypothesis tests site vanadium concentrations are consistent with 
background concentrations.   
 
Figure 14 presents the graphical displays for zinc.  From the boxplots, it can be seen that one site 
concentration is elevated above the rest of the data; indicating that site concentrations are 
elevated above background concentrations.  The normal probability plot shows a mixing of data 
sets however the largest site concentration is elevated above the rest of the data.  The 
histograms show that there is one site concentration elevated above the rest of the data and that 
the background histogram falls in the first bin of the site histogram indicating that site 
concentrations are shifted above background.  The WRS test was used to compare median 
concentrations.  The p-value for the WRS test is greater than 0.05, therefore it can be concluded 
that site concentrations are greater than background concentrations.  The Slippage and Quantile 
test indicate that the right tail of the site data is not shifted above the right tail of the background 
data.  Therefore based on the graphical displays and WRS testssite zinc concentrations are 
greater than background concentrations.   
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3.3 Unsaturated Subsurface Soil  
 

Metals concentrations in Unsaturated Subsurface Soil were compared to SE and PM subsurface 
soil background concentrations.  Background concentrations for antimony, silver, and thallium 
were all non-detect.  Therefore statistical comparison of site data to background data for 
antimony, silver, and thallium are not appropriate and were not conducted.  The graphical 
displays are presented at the end of Appendix H.  The results of the statistical hypothesis tests 
are presented in Table 8. 
 
Figure 1 presents the graphical displays for aluminum.  The boxplots show that the background 
median falls between the site 25th percentile and median; indicating that site concentrations are 
not elevated above background.  The normal probability plot shows a mixing of datasets 
indicating that the data sets are similar.  The histograms have similar shapes and ranges of 
concentrations indicating that they are similar.  The equal variance T-Test was used to compare 
site mean and background mean concentrations.  The p-value for the unequal variance T-Test 
was less than 0.05 indicating that average site concentrations are not greater than average 
background concentrations by more than one background standard deviation.  The Slippage and 
Quantile test both indicate that the right tails of the two data sets are similar.  Based on the 
graphical displays, and all hypothesis tests site aluminum concentrations are consistent with 
background concentrations.   
 
Figure 2 presents the graphical displays for arsenic.  The boxplots show that the background 
median concentration is greater than the site upper whisker indicating the site concentrations are 
not greater than background.  The normal probability plot shows that the 12 largest 
concentrations are from the background dataset indicating that site concentrations are not 
elevated above background concentrations.  The site histogram falls in the lower tail of the 
background distribution indicating that site concentrations are not shifted above background.  The 
WRS test was used to compare median concentrations.  The p-value for the WRS test was less 
than 0.05 indicating that the median site concentration is not greater than the background median 
concentration by more than one background standard deviation.  The Slippage and Quantile test 
both indicate that the site and background data sets have similar right tails.  Based on the 
graphical evaluation, and hypothesis tests arsenic is consistent with background.   
 
Figure 3 presents the graphical displays for barium. The boxplots show that the background 
median concentration is greater than the site 75th percentile; indicating that site concentrations 
are not greater than background concentrations.  The normal probability plot shows a mixing of 
concentrations indicating the two data sets are from the same population.  The histograms have 
similar shapes.  The equal variance T-Test was used to compare site and background mean 
concentrations.  The p-value for the equal variance T-Test was less than 0.05 indicating that the 
average site concentration does not exceed the average background concentration by more than 
one background standard deviation.  The Slippage and Quantile tests indicate that the tails of the 
site and background data sets are similar.  Therefore based on the graphical displays, and 
hypothesis tests site barium concentrations are similar to background concentrations.   
 
Figure 4 presents the graphical displays for beryllium.  The boxplots show that the background 
median concentration is greater than the site 75th percentile; indicating that site concentrations 
are not greater than background concentrations.  The normal probability plot shows a mixing of 
datasets with no inflection point, indicating the two data sets represent the same population.  The 
background histogram falls in the upper tail of the site histogram, indicating that site 
concentrations are not shifted above background concentrations.  The WRS test was used to 
compare site and background means.  The p-value for the WRS test was less than 0.05.  
Therefore it can be concluded that average site concentrations are not greater than average 
background concentrations by more than one background standard deviation.  The Slippage and 
Quantile tests indicate that the right tails of the site and background data sets are similar.  
Therefore, based on the graphical displays and hypothesis tests site beryllium concentrations are 
consistent with background concentrations.   
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Figure 5 presents the graphical displays for cadmium.  The boxplots show that one site 
concentration is greater than the rest of the data.  The normal probability plot shows a mixing of 
data except for the maximum site concentration which is shifted above the rest of the site 
concentrations; indicating that with the exception of the site maximum concentrations the data 
sets represent the same population.  The histograms show one site concentration shifted above 
the rest of the data.  More than 50-percent of the background data was non-detect therefore the 
proportion test was used to compare the percentage of site concentrations above the project 
action level to the proportion of background concentrations above the project action level.  The p-
value for the proportion test was not less than 0.05.  Therefore it can be concluded that the site 
median concentration is not shifted above the background median concentration by more than 
one background standard deviation.  Therefore based on the graphical displays and hypothesis 
test site cadmium concentrations are consistent with background concentrations.   
 
Figure 6 presents the graphical displays for calcium.  The boxplots show that the background 
median concentration is less than the site 25th percentile; indicating that site concentrations are 
shifted above background.  The normal probability plot shows that only site concentrations fall in 
the upper tail of the probability plot; indicating that site concentrations are shifted above 
background concentrations.  The background histogram falls in the lower tail of the site histogram 
showing that site concentrations are shifted above background concentrations.  The WRS test 
was used to compare median concentrations.  The p-value for the WRS test is greater than 0.05.  
Therefore site median concentrations are greater than background median concentrations by 
more than one background standard deviation.  The Slippage and Quantile tests both indicate 
that the right tail of the site data is shifted above the right tail of the background data.  Based on 
the graphical displays and hypothesis tests site calcium concentrations are greater than 
background concentrations.  
 
Figure 7 presents the graphical displays for chromium.  The boxplots show that the background 
median concentration falls between the site median and 75th percentile indicating that site 
concentrations are not shifted above background concentrations.  The normal probability plot 
shows a mixing of the two data sets with no inflection points indicating the two data sets 
represent the same population.  The background histogram falls in the upper tail of the site 
histogram indicating that site concentrations are not shifted above background concentrations.  
The WRS test was used to compare median concentrations.  The p-value for the WRS test is less 
than 0.05.  Therefore it can be concluded that median site concentrations are not greater than 
median background concentrations by more than one background standard deviation.  The 
Slippage and Quantile tests indicate that the right tails of the site and background data sets are 
similar.  Therefore, based on the graphical displays and hypothesis tests site chromium 
concentrations are consistent with background concentrations.   
 
Figure 8 presents the graphical displays for cobalt.  The boxplots show that the background 
median concentration falls between above the site 75th percentile indicating that site 
concentrations are not shifted above background concentrations.  The normal probability plot 
shows a mixing of the two data sets with no inflection points indicating the two data sets 
represent the same population.  The background histogram is shifted slightly above the site 
histogram.  The equal variance T-Test was used to compare mean concentrations.  The p-value 
for the equal T-Test is less than 0.05.  Therefore it can be concluded that average site 
concentrations are not greater than average background concentrations by more than one 
background standard deviation.  The Slippage and Quantile tests indicate that the right tails of the 
site and background data sets are similar.  Therefore, based on the graphical displays and 
hypothesis tests site cobalt concentrations are consistent with background concentrations.   
 
Figure 9 presents the graphical displays for copper.  The boxplots show that the background 
median concentration isles than the site median.  With the exception of the maximum site 
concentration, the boxplots show that the site concentrations are not shifted above background 
concentrations.  The normal probability plot shows a mixing of the two data sets; however there is 
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one site concentration elevated above the rest of the data.  The normal probability plot indicates 
that the two data sets represent the same population (with the exception of the one site 
concentration).  With the exception of the one site concentration the histogram have similar shape 
and spread.  The WRS Test was used to compare median concentrations.  The p-value for the 
WRS Test is less than 0.05.  Therefore it can be concluded the median site concentration is not 
greater than the median background concentration by more than one background standard 
deviation.  The Slippage and Quantile tests indicate that the right tails of the site and background 
data sets are similar.  Therefore, based on the graphical displays and hypothesis tests site 
copper concentrations are consistent with background concentrations.   
 
Figure 10 presents the graphical displays for iron.  The boxplots show that the background 
median concentration is roughly equal to the site 75th percentile.  The boxplots show that the site 
concentrations are not shifted above background concentrations.  The normal probability plot 
shows a mixing of the two data sets; indicating that the two data sets represent the same 
population.  The histograms have similar shape and spread.  The equal variance T-Test was 
used to compare mean concentrations.  The p-value for the equal variance T-Test was less than 
0.05.  Therefore it can be concluded that average site concentrations are not greater than 
average background concentrations by more than one background standard deviation.  The 
Slippage and Quantile tests indicate that the right tails of the site and background data sets are 
similar.  Therefore, based on the graphical displays and hypothesis tests site iron concentrations 
are consistent with background concentrations.   
 
Figure 11 presents the graphical displays for lead.  The boxplots show that the background 
median concentration is less than the site 25th percentile.  The boxplots show that the site 
concentrations are shifted above background concentrations.  The normal probability plot shows 
a grouping of the two data sets; indicating that the two data sets do not represent the same 
population.  The background histogram falls in the first bin of the site histogram indicating that site 
concentrations are shifted above background concentrations.  The WRS Test was used to 
compare median concentrations.  The p-value for the WRS Test was greater than 0.05.  
Therefore it can be concluded that the median site concentration is greater than the median 
background concentrations by more than one background standard deviation.  The Slippage and 
Quantile tests indicate that the right tail of the site data is shifted above the right tail of the 
background data.  Therefore, based on the graphical displays and hypothesis tests site lead 
concentrations are greater than background concentrations.   
 
Figure 12 presents the graphical displays for magnesium.  The boxplots show that the 
background median concentration falls between the site 25th percentile and median.  The 
boxplots show that the site concentrations are slightly shifted above background concentrations.  
The normal probability plot shows a mixing of the two data sets; indicating that the two data sets 
represent the same population.  The histograms have the same shape and similar spread.  The 
WRS Test was used to compare median concentrations.  The p-value for the WRS Test was less 
than 0.05.  Therefore it can be concluded that the median site concentration is not greater than 
the median background concentrations by more than one background standard deviation.  The 
Slippage and Quantile tests indicate that the right tail of the site data is not shifted above the right 
tail of the background data.  Therefore, based on the graphical displays and hypothesis tests site 
magnesium concentrations are consistent with background concentrations.   
 
Figure 13 presents the graphical displays for manganese.  The boxplots show that the 
background median is greater than the site 75th percentile.  The boxplots show that the site 
concentrations are similar to background concentrations.  The normal probability plot shows a 
mixing of the two data sets there are five background concentrations elevated above the rest of 
the data; indicating that the two data sets represent the same population (with the exception of 
the five background concentrations).  The site histogram falls in the middle of the background 
histogram.  The WRS Test was used to compare median concentrations.  The p-value for the 
WRS Test was less than 0.05.  Therefore it can be concluded that the median site concentration 
is not greater than the median background concentrations by more than one background 
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standard deviation.  The Slippage and Quantile tests indicate that the right tail of the site data is 
not shifted above the right tail of the background data.  Therefore, based on the graphical 
displays and hypothesis tests site manganese concentrations are consistent with background 
concentrations.   
 
Figure 14 presents the graphical displays for mercury.  The boxplots show that the background 
maximum concentration is less than the site 25th percentile; indicating that site concentrations are 
shifted above background.  The normal probability plot shows a grouping of datasets with only 
site concentrations occurring in the upper tail of the combined data set; indicating that the two 
data sets represent different populations.  The background histogram falls in the first bin of the 
site histogram indicating that site concentrations are shifted above background.  More than 50-
percent of the background concentrations were not detected therefore the proportion test was 
used to compare the proportion of concentrations above the projection action level.  The p-value 
for the proportion test was greater than 1 indicating that the two data sets are not different.  
Based on the graphical analysis site mercury concentrations are elevated above background 
concentrations. 
 
Figure 15 presents the graphical displays for nickel.  The boxplots show that the background 
median concentration is roughly equal to the site 75th percentile.  The boxplots show that the site 
concentrations are not greater than background concentrations.  The normal probability plot 
shows a mixing of the two data sets; indicating that the two data sets represent the same 
population.  The histograms have similar shape and spread.  The equal variance T-Test was 
used to compare mean concentrations.  The p-value for the equal variance T-Test was less than 
0.05.  Therefore it can be concluded that average site concentrations are not greater than 
average background concentrations by more than one background standard deviation.  The 
Slippage and Quantile tests indicate that the right tail of the site data is not shifted above the right 
tail of the background data.  Therefore, based on the graphical displays and hypothesis tests site 
nickel concentrations are consistent with background concentrations.   
 
Figure 16 presents the graphical displays for potassium.  The boxplots show that the background 
median concentration falls between the site median and site 75th percentile.  The boxplots show 
that the site concentrations are not greater than background concentrations.  The normal 
probability plot shows a mixing of the two data sets; indicating that the two data sets represent 
the same population.  The background histogram falls in the middle of the site histogram.  The 
unequal variance T-Test was used to compare mean concentrations.  The p-value for the unequal 
variance T-Test was less than 0.05.  Therefore it can be concluded that average site 
concentrations are not greater than average background concentrations by more than one 
background standard deviation.  The Slippage and Quantile tests indicate that the right tail of the 
site data is not shifted above the right tail of the background data.  Therefore, based on the 
graphical displays and hypothesis tests site potassium concentrations are consistent with 
background concentrations.   
 
Figure 17 presents the graphical displays for selenium.  The boxplots show that the background 
median concentration is less than the site 25th percentile.  The boxplots show that the site 
concentrations are greater than background concentrations.  The normal probability plot shows a 
separation of the two data sets and an inflection point; indicating that the two data sets do not 
represent the same population.  The background histogram falls in the lower tail of the site 
histogram.  More than 50-percent of the background concentrations were not detected therefore 
the proportion test was used to compare the proportion of site concentrations greater than the 
project action level to the proportion of background concentrations above the project action level.  
The p-value for the proportion Test was greater than 0.05.  Therefore it can be concluded that the 
site and background concentrations are similar.  Therefore, based on the graphical displays and 
hypothesis tests site selenium concentrations are consistent with background concentrations.   
 
Figure 18 presents the graphical displays for sodium.  From the boxplots, it can be seen that the 
background median falls above the site 75th percentile, indicating that site concentrations are not 
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elevated above background concentrations.  The normal probability plot shows a mixing of 
datasets with the two largest concentrations from the site data set.  The normal probability plot 
indicates that the combined data represent the same population.  The background histogram falls 
in the lower tail of the site histogram, indicating that the site data is shifted above the background 
data.  The gehan test was used to compare site median and background median concentrations.  
The p-value for the Gehan test is less than 0.5 indicating that the site median concentrations are 
not shifted above background concentrations.  The Slippage and Quantile tests indicate that the 
right tails of the site data are not shifted above the right tail of the background data.  Therefore 
based on the graphical displays and hypothesis tests site sodium concentrations are consistent 
with background. 
 
Figure 19 presents the graphical displays for vanadium.  The boxplots show that the background 
median concentration is between the site median and site 75th percentile.  The boxplots show that 
the site concentrations are not greater than background concentrations.  The normal probability 
plot shows a mixing of the two data sets; indicating that the two data sets represent the same 
population.  The histograms have similar shape and spread.  The WRS test was used to compare 
median concentrations.  The p-value for the WRS test was less than 0.05.  Therefore it can be 
concluded that median site concentrations are not greater than median background 
concentrations by more than one background standard deviation.  The Slippage and Quantile 
tests indicate that the right tail of the site data is not shifted above the right tail of the background 
data.  Therefore, based on the graphical displays and hypothesis tests site vanadium 
concentrations are consistent with background concentrations.   
 
Figure 20 presents the graphical displays for zinc.  The boxplots show that the site median 
concentration is roughly equal to the background 75th percentile.  The boxplots show that the site 
concentrations are greater than background concentrations.  The normal probability plot shows a 
mixing of the two data sets with two site concentrations elevated above the rest of the data.  The 
normal probability plot indicates with the exception of the two largest site concentrations that the 
two data sets represent the same population.  The histograms have similar shape and spread 
(with the exception of the two largest site concentrations).  The WRS Test was used to compare 
median concentrations.  The p-value for the WRS Test was not less than 0.05.  Therefore it can 
be concluded that median site concentration is greater than the median background 
concentration by more than one background standard deviation.  The Slippage and Quantile tests 
indicate that the right tail of the site data is not shifted above the right tail of the background data.  
Therefore, based on the graphical displays and WRS tests site zinc concentrations are greater 
than background concentrations.   
 
3.4 Deep Saturated Subsurface Soil  

 
Metals concentrations in Deep Saturated Subsurface Soil were compared to SE and PM 
subsurface soil background concentrations.  Background concentrations for antimony, silver, and 
thallium were all non-detect.  Therefore statistical comparison of site data to background data for 
antimony, silver, and thallium are not appropriate and were not conducted.  The graphical 
displays are presented at the end of Appendix H.  The results of the statistical hypothesis tests 
are presented in Table 9. 
 
Figure 1 presents the graphical displays for aluminum.  The boxplots show that the background 
median is roughly equal to the site 75th percentile and median; indicating that site concentrations 
are not elevated above background.  The normal probability plot shows a mixing of datasets 
indicating that the data sets are similar.  The histograms have similar ranges of concentrations 
indicating that they are similar.  The WRS Test was used to compare site median and 
background median concentrations.  The p-value for the WRS Test was less than 0.05 indicating 
that the median site concentration is not greater than the median background concentration by 
more than one background standard deviation.  The Slippage and Quantile test both indicate that 
the right tails of the two data sets are similar.  Based on the graphical displays, and all hypothesis 
tests site aluminum concentrations are consistent with background concentrations.   
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Figure 2 presents the graphical displays for arsenic.  The boxplots show that the background 
median concentration is greater than the site 75th percentile indicating the site concentrations are 
not greater than background.  The normal probability plot shows a mixing of data sets indicating 
that concentrations represent the same population.  The histograms have similar ranges of 
concentrations.  The WRS test was used to compare median concentrations.  The p-value for the 
WRS test was less than 0.05 indicating that the median site concentration is not greater than the 
background median concentration by more than one background standard deviation.  The 
Slippage and Quantile test both indicate that the site and background data sets have similar right 
tails.  Based on the graphical evaluation, and hypothesis tests arsenic is consistent with 
background.   
 
Figure 3 presents the graphical displays for barium. The boxplots show that the background 
median concentration is greater than the site 75th percentile; indicating that site concentrations 
are not greater than background concentrations.  The normal probability plot shows a mixing of 
concentrations indicating the two data sets are from the same population.  The histograms have 
similar shapes however the background histogram appears to be shifted slightly above the site 
histogram.  The unequal variance T-Test was used to compare site and background mean 
concentrations.  The p-value for the unequal variance T-Test was less than 0.05 indicating that 
the average site concentration does not exceed the average background concentration by more 
than one background standard deviation.  The Slippage and Quantile tests indicate that the tails 
of the site and background data sets are similar.  Therefore based on the graphical displays, and 
hypothesis tests site barium concentrations are similar to background concentrations.   
 
Figure 4 presents the graphical displays for beryllium.  The boxplots show that the background 
median concentration is greater than the site 75th percentile; indicating that site concentrations 
are not greater than background concentrations.  The normal probability plot shows a separation 
of data sets, only background concentrations fall in the upper tail; indicating the two data sets do 
not represent the same population.  The background histogram falls in the upper tail of the site 
histogram, indicating that site concentrations are not shifted above background concentrations.  
The WRS test was used to compare site and background medians.  The p-value for the WRS test 
was less than 0.05.  Therefore it can be concluded that median site concentrations are not 
greater than median background concentrations by more than one background standard 
deviation.  The Slippage and Quantile tests indicate that the right tails of the site and background 
data sets are similar.  Therefore, based on the graphical displays and hypothesis tests site 
beryllium concentrations are consistent with background concentrations.   
 
Figure 5 presents the graphical displays for cadmium.  The boxplots show that the two median 
concentrations are roughly equal.  The normal probability plot shows a mixing of data; indicating 
that the data sets represent the same population.  The histograms have similar ranges of 
concentrations.  The gehan test was used to compare site and background median 
concentrations.  The p-value for the gehan test was less than 0.05.  Therefore it can be 
concluded that the site median concentration is not shifted above the background median 
concentration by more than one background standard deviation.  The Slippage and Quantile tests 
both indicate that the right tails of the background and site data are similar.  Therefore based on 
the graphical displays and hypothesis tests site cadmium concentrations are consistent with 
background concentrations.   
 
Figure 6 presents the graphical displays for calcium.  The boxplots show that one site 
concentration is elevated above the rest of the data; indicating that site concentrations are shifted 
above background.  The normal probability plot shows a mixing of data sets with the largest 
concentration from the site data set elevated above the rest of the data.  The histograms show 
that one site concentration is elevated above the rest of the data.  The WRS test was used to 
compare median concentrations.  The p-value for the WRS test is greater than 0.05.  Therefore 
site median concentrations are greater than background median concentrations by more than one 
background standard deviation.  The Slippage and Quantile tests both indicate that the right tail of 
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the site data is shifted above the right tail of the background data.  Based on the graphical 
displays and hypothesis tests site calcium concentrations are greater than background 
concentrations.  
 
Figure 7 presents the graphical displays for chromium.  The boxplots show that the background 
median concentration falls between the site and background median are roughly equal indicating 
that site concentrations are not shifted above background concentrations.  The normal probability 
plot shows a mixing of the two data sets; indicating the two data sets represent the same 
population.  The background histogram falls in the middle of the site histogram indicating that site 
concentrations are not shifted above background concentrations.  The WRS Test was used to 
compare median concentrations.  The p-value for the WRS Test is less than 0.05.  Therefore it 
can be concluded that the median site concentration is not greater than the median background 
concentrations by more than one background standard deviation.  The Slippage and Quantile 
tests indicate that the right tails of the site and background data sets are similar.  Therefore, 
based on the graphical displays and hypothesis tests site chromium concentrations are consistent 
with background concentrations.   
 
Figure 8 presents the graphical displays for cobalt.  The boxplots show that the background 
median concentration falls between the site median and 75th percentile indicating that site 
concentrations are not shifted above background concentrations.  The normal probability plot 
shows a mixing of the two data sets with no inflection points indicating the two data sets 
represent the same population.  The histograms have similar shape and spread.  The equal 
variance T-Test was used to compare mean concentrations.  The p-value for the equal variance 
T-Test is less than 0.05.  Therefore it can be concluded that average site concentrations are not 
greater than average background concentrations by more than one background standard 
deviation.  The Slippage and Quantile tests indicate that the right tails of the site and background 
data sets are similar.  Therefore, based on the graphical displays and hypothesis tests site cobalt 
concentrations are consistent with background concentrations.   
 
Figure 9 presents the graphical displays for copper.  The boxplots show that the background 
median concentration is roughly equal to the site 25th percentile.  The boxplots show that the site 
concentrations are not shifted above background concentrations.  The normal probability plot 
shows a mixing of the two data sets.  The normal probability plot indicates that the two data sets 
represent the same population.  The histogram have similar shape and spread.  The equal 
variance T-Test was used to compare mean concentrations.  The p-value for the equal variance 
T-Test is less than 0.05.  Therefore it can be concluded that average site concentrations are not 
greater than average background concentrations by more than one background standard 
deviation.  The Slippage and Quantile tests indicate that the right tails of the site and background 
data sets are similar.  Therefore, based on the graphical displays and hypothesis tests site 
copper concentrations are consistent with background concentrations.   
 
Figure 10 presents the graphical displays for iron.  The boxplots show that the background 
median concentrations are roughly equal however there is one site concentration elevated above 
the rest of the data.  The boxplots show that the site concentrations are not shifted above 
background concentrations.  The normal probability plot shows a mixing of the two data sets with 
one site concentration elevated above the rest of the data; indicating that the two data sets 
represent the same population with the exception of the one site concentration.  The histograms 
have similar shape.  The WRS Test was used to compare median concentrations.  The p-value 
for the WRS Test is less than 0.05.  Therefore it can be concluded that the median site 
concentration is not greater than the median background concentrations by more than one 
background standard deviation.  The Slippage and Quantile tests indicate that the right tails of the 
site and background data sets are similar.  Therefore, based on the graphical displays and 
hypothesis tests site iron concentrations are consistent with background concentrations.   
 
Figure 11 presents the graphical displays for lead.  The boxplots show that the background 
median concentration is less than the site 25th percentile however there are three site 
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concentrations elevated above the rest of the data.  The boxplots show that the site 
concentrations are shifted above background concentrations.  The normal probability plot shows 
a grouping of the two data sets; indicating that the two data sets do not represent the same 
population.  The background histogram falls in the lower tail of the site histogram indicating that 
site concentrations are shifted above background concentrations.  The WRS Test was used to 
compare median concentrations.  The p-value for the WRS Test was greater than 0.05.  
Therefore it can be concluded that the median site concentration is greater than the median 
background concentrations by more than one background standard deviation.  The Slippage and 
Quantile tests indicate that the right tail of the site data is shifted above the right tail of the 
background data.  Therefore, based on the graphical displays and hypothesis tests site lead 
concentrations are greater than background concentrations.   
 
Figure 12 presents the graphical displays for magnesium.  The boxplots show that the 
background median concentration is less than the site 25th percentile.  The boxplots show that the 
site concentrations are slightly shifted above background concentrations.  The normal probability 
plot shows a mixing of the two data sets; indicating that the two data sets represent the same 
population with the exception of the two largest site concentrations.  The histograms have similar 
shapes.  The WRS Test was used to compare median concentrations.  The p-value for the WRS 
Test was greater than 0.05.  Therefore it can be concluded that the median site concentration is 
greater than the median background concentrations by more than one background standard 
deviation.  The Slippage and Quantile tests indicate that the right tail of the site data is not shifted 
above the right tail of the background data.  Therefore, based on the graphical displays and WRS 
tests site magnesium concentrations greater than background concentrations.   
 
Figure 13 presents the graphical displays for manganese.  The boxplots show that the 
background median concentration falls between the site median and site 75th percentile.  The 
boxplots show that the site concentrations are similar to background concentrations.  The normal 
probability plot shows a mixing of the two data sets however there are five background and one 
site concentrations elevated above the rest of the data; indicating that the two data sets represent 
the same population.  The site histogram falls in the middle of the background histogram.  The 
WRS Test was used to compare median concentrations.  The p-value for the WRS Test was less 
than 0.05.  Therefore it can be concluded that the median site concentration is not greater than 
the median background concentrations by more than one background standard deviation.  The 
Slippage and Quantile tests indicate that the right tail of the site data is not shifted above the right 
tail of the background data.  Therefore, based on the graphical displays and hypothesis tests site 
manganese concentrations are consistent with background concentrations.   
 
Figure 14 presents the graphical displays for mercury.  The boxplots show that the background 
maximum concentration is less than the site 25th percentile; indicating that site concentrations are 
shifted above background.  The normal probability plot shows a grouping of datasets with only 
site concentrations occurring in the upper tail of the combined data set; indicating that the two 
data sets represent different populations.  The background histogram falls in the first bin of the 
site histogram indicating that site concentrations are shifted above background.  More than 50-
percent of the background concentrations were not detected therefore the proportion test was 
used to compare the proportion of concentrations above the projection action level.  The p-value 
for the proportion test was greater than 0.05 indicating that the two data sets are not different.  
Based on the graphical analysis site mercury concentrations are elevated above background 
concentrations. 
 
Figure 15 presents the graphical displays for nickel.  The boxplots show that the median 
concentrations are roughly equal.  The boxplots show that the site concentrations are not greater 
than background concentrations.  The normal probability plot shows a mixing of the two data sets; 
indicating that the two data sets represent the same population.  The histograms have similar 
spread.  The equal variance T-Test was used to compare mean concentrations.  The p-value for 
the equal variance T-Test was less than 0.05.  Therefore it can be concluded that average site 
concentrations are not greater than average background concentrations by more than one 
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background standard deviation.  The Slippage and Quantile tests indicate that the right tail of the 
site data is not shifted above the right tail of the background data.  Therefore, based on the 
graphical displays and hypothesis tests site nickel concentrations are consistent with background 
concentrations.   
 
Figure 16 presents the graphical displays for potassium.  The boxplots show that the background 
median concentration falls between the site 25th percentile and median concentration.  The 
boxplots show that the site concentrations are shifted slightly above the background 
concentrations.  The normal probability plot shows the five largest concentrations are from the 
site data; indicating that the site data are elevated above the background data.  The background 
histogram falls in the middle of the site histogram.  The unequal variance T-Test was used to 
compare mean concentrations.  The p-value for the unequal variance T-Test was greater than 
0.05.  Therefore it can be concluded that average site concentrations are greater than average 
background concentrations by more than one background standard deviation.  The Slippage and 
Quantile tests indicate that the right tail of the site data is not shifted above the right tail of the 
background data.  Therefore, based on the graphical displays and WRS test site potassium 
concentrations are greater than background concentrations.   
 
Figure 17 presents the graphical displays for selenium.  The boxplots show that the background 
median falls between the site 25th percentile and median.  The boxplots show that the site 
concentrations are slightly greater than background concentrations.  The normal probability plot 
shows a separation of the two data sets and an inflection point; indicating that the two data sets 
do not represent the same population.  The background histogram falls in the lower tail of the site 
histogram.  More than 50 percent of the background data set was non-detect therefore the 
proportion hypothesis test was conducted.  The p-value for the proportion test was greater than 
0.05.  Therefore it can be concluded that the site concentrations are similar to background 
concentrations.  Therefore, based on the graphical displays site selenium concentrations are 
greater than background concentrations.   
 
Figure 18 presents the graphical displays for sodium.  From the boxplots, it can be seen that the 
background median is greater than the site 75th percentile, indicating that site concentrations are 
not elevated above background concentrations.  The normal probability plot shows a grouping of 
datasets with an inflection point.  The eight largest concentrations are from the background data 
set.  The normal probability plot indicates that the combined data do not represent the same 
population.  The histograms have similar concentration ranges.  The gehan test was used to 
compare site and background median concentrations.  The p-value for the gehan test was less 
than 0.05.  Therefore it can be concluded that the site median concentration is not shifted above 
the background median concentration by more than one background standard deviation.  
Therefore it can be concluded that the site sodium concentrations are representative of 
background concentrations. 
 
Figure 19 presents the graphical displays for vanadium.  The boxplots show that the background 
median concentration is greater than the site 75th percentile.  The boxplots show that the site 
concentrations are not greater than background concentrations.  The normal probability plot 
shows a mixing of the two data sets; indicating that the two data sets represent the same 
population.  The histograms have similar shape and spread.  The WRS test was used to compare 
median concentrations.  The p-value for the WRS test was less than 0.05.  Therefore it can be 
concluded that median site concentrations are not greater than median background 
concentrations by more than one background standard deviation.  The Slippage and Quantile 
tests indicate that the right tail of the site data is not shifted above the right tail of the background 
data.  Therefore, based on the graphical displays and hypothesis tests site vanadium 
concentrations are consistent with background concentrations.   
 
Figure 20 presents the graphical displays for zinc.  The boxplots show that the background 
median concentration is roughly equal to the background 25th percentile.  The boxplots show that 
the site concentrations are not greater than background concentrations.  The normal probability 
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plot shows a mixing of the two data sets.  The normal probability plot indicates the two data sets 
represent the same population.  The histograms have similar shape.  The WRS Test was used to 
compare median concentrations.  The p-value for the WRS Test was less than 0.05.  Therefore it 
can be concluded that median site concentration is not greater than the median background 
concentration by more than one background standard deviation.  The Slippage and Quantile tests 
indicate that the right tail of the site data is not shifted above the right tail of the background data.  
Therefore, based on the graphical displays and hypothesis tests site zinc concentrations are 
consistent with background concentrations.   
 
4. CONCLUSION 
 
The comparative statistical method was used to compare soil data from Wetland Soil/Sediment, 
True Surface Soil, Unsaturated Subsurface Soil, and Deep Saturated Subsurface Soil to the 
appropriate Newport background data set.  For all of the evaluations the site data were compared 
to the background data of the same soil type, Se and PM.  The background comparison involved 
a graphical evaluation and a hypothesis test comparing the central tendency (mean/median) 
concentrations and a hypothesis test comparing the right tails (largest values).  The graphical 
evaluation consisted of visual inspection of boxplots, normal probability plots, and histograms.   

 
Metals concentrations in Wetland Soil/Sediment were compared to SE and PM surface soil 
background concentrations.  There is background concentrations for antimony, cadmium, 
calcium, copper, potassium, selenium, silver, sodium, and thallium were all non-detect.  Therefore 
statistical comparison of site data to background data for antimony, cadmium, calcium, copper, 
potassium, selenium, silver, sodium, and thallium are not appropriate and were not conducted.  
Wetland Soil/Sediment concentrations of aluminum, arsenic, cobalt, iron, and mercury were found 
to be statistically consistent with background concentrations.  Wetland Soil/Sediment 
concentrations of barium, beryllium, chromium, lead, magnesium, manganese, nickel, vanadium, 
and zinc were found to be statistically greater than background concentrations. 
 
Metals concentrations in True Surface Soil were compared to SE and PM surface soil 
background concentrations.  Background concentrations for antimony, cadmium, calcium, copper, 
potassium, selenium, silver, sodium, and thallium were all non-detect.  Therefore statistical 
comparison of site data to background data for antimony, cadmium, calcium, copper, potassium, 
selenium, silver, sodium, and thallium are not appropriate and were not conducted.  True Surface 
soil concentrations of arsenic, barium, chromium, mercury, and vanadium were found to be 
statistical consistent with background concentrations.  True Surface soil concentrations of 
aluminum, beryllium, cobalt, iron, lead, magnesium, manganese, nickel and zinc were found to be 
statistically greater than background concentrations.   
 
Metals concentrations in Unsaturated Subsurface Soil were compared to SE and PM subsurface 
soil background concentrations.  Background concentrations for antimony, mercury, silver, and 
thallium were all non-detect.  Therefore statistical comparison of site data to background data for 
antimony, silver, and thallium are not appropriate and were not conducted.  Unsaturated 
subsurface soil concentrations of aluminum, arsenic, barium, beryllium, cadmium, chromium, 
cobalt, copper, iron, magnesium, manganese, nickel, potassium, selenium, sodium, and 
vanadium were found to be statistically similar to background.  Unsaturated subsurface soil 
concentrations of calcium, lead, selenium, and zinc were found to be statistically greater than 
background concentrations.  Based on the graphical displays site concentrations of mercury were 
found to be greater than background concentrations.  
 
Metals concentrations in Deep Saturated Subsurface Soil were compared to SE and PM 
subsurface soil background concentrations.  Background concentrations for antimony, silver, and 
thallium were all non-detect.  Therefore statistical comparison of site data to background data for 
antimony, mercury, silver, and thallium are not appropriate and were not conducted.  Deep 
Saturated subsurface soil concentrations of aluminum, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, iron, manganese, nickel, selenium, sodium, vanadium, and zinc were 
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found to be statistically similar to background.  Deep Saturated subsurface soil concentrations of 
cadmium, lead, magnesium, and potassium were found to be statistically greater than 
background concentrations.  Based on the graphical displays site concentrations of mercury were 
found to be greater than background concentrations.  
 



")")")")")")")
")")")")")")")")
")")")")")

")
")

")")
")
")")") ")")")")

")")")

")")")

")
")

CODDINGTON COVE

Location of Samples:
BWBK-SB-PM01 through BWBK-SB-PM20
BWBK-SB-SO01 through BWBK-SB-SO20
DABK-S-SD01 through DABK-S-SD20
DABK-S-SO01 through DABK-S-SO40

Coddington Cove
Rubble Fill Site 04

³

0 1,500 3,000750

Feet

I:
\0

2
3

0
0

\S
I.

D
F

\N
U

S
C

_
C

O
D

D
C

O
V

E
_

A
R

E
A

_
W

ID
E

.M
X

D
  

N
E

C
  

1
1

/0
7

/1
2

FIGURE NUMBER

SCALE

FILE

DATEREV

PER SCALE BAR

I:\...\NUSC_CODDCOVE
_AREA_WIDE.MXD

0 11/07/12

1

NAVAL STATION NEWPORT
MIDDLETOWN, RHODE ISLAND

OVERVIEW MAP OF BACKGROUND
SEDIMENT AND SOIL SAMPLES 

SITE 04 - CODDINGTON COVE
STUDY AREA SCREENING INVESTIGATION



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(
!(
!(

!(
!(
!(
!(
!(

DABK-S-SD20

DABK-S-SD19

DABK-S-SD17

DABK-S-SD16
DABK-S-SD15

DABK-S-SD14 DABK-S-SD13

DABK-S-SD11

DABK-S-SD10

DABK-S-SD09

DABK-S-SD08

DABK-S-SD07

DABK-S-SD06

DABK-S-SD05

DABK-S-SD04

DABK-S-SD03

DABK-S-SD02

DABK-S-SD01

DABK-S-SD18

DABK-S-SD12

³

0 150 30075

Feet

I:\02300\SI.DF\NUSC_BKGD_SEDIMENT_SAMPLE_LOCS.MXD  NEC  11/07/12

NAVAL STATION NEWPORT
MIDDLETOWN, RHODE ISLAND

SEDIMENT SAMPLE 
BACKGROUND LOCATIONS

SITE 04 - CODDINGTON COVE
STUDY AREA SCREENING INVESTIGATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\...\NUSC_BKGD_SEDIMENT
_SAMPLE_LOCS.MXD PER SCALE BAR

2 0 11/07/12

Legend

!( Background Sediment Sample Location



#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*
#*

#*
#*#*

#*

#*
#*

#*

#*

#*
#* #*#*

#*#*#*

#*

#*

#*#*
#*

#*
#*#*
#*

#*
#*#*
#*

DABK-S-SO20

DABK-S-SO19

DABK-S-SO18

DABK-S-SO16

DABK-S-SO15 DABK-S-SO14

DABK-S-SO13

DABK-S-SO12
DABK-S-SO11

DABK-S-SO10

DABK-S-SO09

DABK-S-SO08

DABK-S-SO07

DABK-S-SO06

DABK-S-SO05

DABK-S-SO04

DABK-S-SO03

DABK-S-SO02

DABK-S-SO01

DABK-S-SO17

³

0 150 30075

Feet

I:\02300\SI.DF\NUSC_BKGD_SURFACESOIL_SAMPLE_LOCS.MXD  NEC  11/07/12

NAVAL STATION NEWPORT
MIDDLETOWN, RHODE ISLAND

SURFACE SOIL SAMPLE
BACKGROUND LOCATIONS

SITE 04 - CODDINGTON COVE
STUDY AREA SCREENING INVESTIGATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\...\NUSC_BKGD_SURFACE
SOIL_SAMPLE_LOCS.MXD PER SCALE BAR

3 0 11/07/12

0 20 4010 Feet

#*

#*

#*#*

#*
#*#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

DABK-S-SO40DABK-S-SO39

DABK-S-SO38

DABK-S-SO37

DABK-S-SO36

DABK-S-SO35

DABK-S-SO34

DABK-S-SO33

DABK-S-SO32

DABK-S-SO31

DABK-S-SO29

DABK-S-SO28

DABK-S-SO27

DABK-S-SO26

DABK-S-SO25

DABK-S-SO24

DABK-S-SO23

DABK-S-SO22

DABK-S-SO21

DABK-S-SO30

Legend

#* Newport_Background_SurfaceSoilSamples



")
")

")")
")")")

")

")

")")

")

")
")
")

")
")
")

")
")

")

")

")

")

")

")

")

")
")

")

")
")

")
")")

")

")
")

")

")

BWBK-SB-SO20

BWBK-SB-SO19

BWBK-SB-SO18

BWBK-SB-SO16

BWBK-SB-SO15 BWBK-SB-SO14

BWBK-SB-SO13

BWBK-SB-SO12

BWBK-SB-SO10

BWBK-SB-SO09

BWBK-SB-SO08

BWBK-SB-SO07

BWBK-SB-SO06

BWBK-SB-SO05

BWBK-SB-SO04

BWBK-SB-SO03

BWBK-SB-SO02

BWBK-SB-SO01

BWBK-SB-SO17

BWBK-SB-SO11

³

0 150 30075

Feet

I:\02300\SI.DF\NUSC_BKGD_SUBSURFACESOIL_SAMPLE_LOCS.MXD  NEC  11/07/12

NAVAL STATION NEWPORT
MIDDLETOWN, RHODE ISLAND

SUBSURFACE SOIL SAMPLE
BACKGROUND LOCATIONS

SITE 04 - CODDINGTON COVE
STUDY AREA SCREENING INVESTIGATION

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\...\NUSC_BKGD_SUB
SURFACESOIL_SAMPLE_LOCS.MXD PER SCALE BAR

4 0 11/07/12

0 20 4010 Feet

")

")

")")

")
")")

")

")

")
")

")

")

")

")

")

")

")

")

")

BWBK-SB-PM20

BWBK-SB-PM19

BWBK-SB-PM18

BWBK-SB-PM17

BWBK-SB-PM16

BWBK-SB-PM15

BWBK-SB-PM14

BWBK-SB-PM13

BWBK-SB-PM12

BWBK-SB-PM11

BWBK-SB-PM09

BWBK-SB-PM08

BWBK-SB-PM07

BWBK-SB-PM06

BWBK-SB-PM05

BWBK-SB-PM04

BWBK-SB-PM03

BWBK-SB-PM02

BWBK-SB-PM01

BWBK-SB-PM10

Legend

") Background Sub-Surface Soil Sample Location



UD

Ur

NP

Ws

Se
Ur

PmB

UD

UD

³

0 300 600150

Feet
FIGURE NUMBER

SCALE

FILE

DATEREV

PER SCALE BAR

I:\...\NEWPORT_CC_SOILS.MXD

0 10/23/12

5

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

2012 RI NRCS SOIL SURVEY

SITE 04 - CODDINGTON COVE RUBBLE FILL AREA
SITE ASSESSMENT SCREENING EVALUATION

G:\GIS_ARCV\RI-GIS\NEWPORT_GIS\CODDINGTON_COVE_GIS\GIS_PROJECTS\NEWPORT_CC_SOILS.MXD  NEC  10/23/12

Legend

NP

PmA

PmB

Se

UD

Ur

Ws



TABLE 1

SAMPLES ASSOCIATED WITH EACH DATASET

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 1 OF 4

Site Sample Sample Site Sample Sample
Location ID Sample ID Date Depth (ft) Location ID Sample ID Date Depth (ft)

CCRF-S-SS01 CCRF-S-SS01-0001 7/28/2004 0 - 1 DABK-S-SD01 DABK-S-SD01-000.5 10/26/04 0 - 0.5
CCRF-S-SS02 CCRF-S-SS02-0001-AVG 7/28/2004 0 - 1 DABK-S-SD02 DABK-S-SD02-000.5 10/26/04 0 - 0.5
CCRF-S-SS03 CCRF-S-SS03-0001 7/28/2004 0 - 1 DABK-S-SD03 DABK-S-SD03-000.5-AVG 10/26/04 0 - 0.5
CCRF-S-SS04 CCRF-S-SS04-0001 7/28/2004 0 - 1 DABK-S-SD04 DABK-S-SD04-000.5 10/26/04 0 - 0.5
CCRF-S-SS05 CCRF-S-SS05-0001 7/28/2004 0 - 1 DABK-S-SD05 DABK-S-SD05-000.5 10/26/04 0 - 0.5
CCRF-S-SS06 CCRF-S-SS06-0001 7/28/2004 0 - 1 DABK-S-SD06 DABK-S-SD06-000.5 10/26/04 0 - 0.5
CRF-SD-SD01 CRF-SD-SD01-0006 12/1/2010 0 - 0.5 DABK-S-SD07 DABK-S-SD07-000.5 10/26/04 0 - 0.5
CRF-SD-SD02 CRF-SD-SD02-0006-AVG 12/1/2010 0 - 0.5 DABK-S-SD08 DABK-S-SD08-000.5 10/26/04 0 - 0.5
CRF-SD-SD03 CRF-SD-SD03-0612 12/1/2010 0.5 - 1 DABK-S-SD09 DABK-S-SD09-000.5 10/26/04 0 - 0.5
CRF-SD-SD04 CRF-SD-SD04-0006 12/1/2010 0 - 0.5 DABK-S-SD10 DABK-S-SD10-000.5 10/26/04 0 - 0.5
CRF-SD-SD05 CRF-SD-SD05-0006 12/1/2010 0 - 0.5 DABK-S-SD11 DABK-S-SD11-000.5 10/27/04 0 - 0.5
CRF-SD-SD06 CRF-SD-SD06-0006 12/1/2010 0 - 0.5 DABK-S-SD12 DABK-S-SD12-000.5-AVG 10/27/04 0 - 0.5
CRF-SD-SD07 CRF-SD-SD07-0006 12/1/2010 0 - 0.5 DABK-S-SD13 DABK-S-SD13-000.5 10/27/04 0 - 0.5

DABK-S-SD14 DABK-S-SD14-000.5 10/27/04 0 - 0.5
DABK-S-SD15 DABK-S-SD15-000.5 10/27/04 0 - 0.5
DABK-S-SD16 DABK-S-SD16-000.5 10/27/04 0 - 0.5
DABK-S-SD17 DABK-S-SD17-000.5 10/27/04 0 - 0.5
DABK-S-SD18 DABK-S-SD18-000.5 10/27/04 0 - 0.5
DABK-S-SD19 DABK-S-SD19-000.5 10/27/04 0 - 0.5
DABK-S-SD20 DABK-S-SD20-000.5 10/27/04 0 - 0.5

1 - Samples are shown on Figures 1 and 2

 WETLAND SOIL/SEDIMENT SITE DATA

Site Data Background Data
(1)
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Site Sample Sample Site Sample Sample
Location ID Sample ID Date Depth (ft) Location ID Sample ID Date Depth (ft)

CCRF-S-TP01 CCRF-S-TP01-0010 5/18/2004 0 - 10 DABK-S-SO01 DABK-S-SO01-0001 10/27/2004 0 - 1
CCRF-S-TP02 CCRF-S-TP02-0010 5/18/2004 0 - 10 DABK-S-SO02 DABK-S-SO02-0001 10/27/2004 0 - 1
CCRF-S-TP03 CCRF-S-TP03-0010-AVG 5/19/2004 0 - 10 DABK-S-SO03 DABK-S-SO03-0001 10/27/2004 0 - 1
CCRF-S-TP04 CCRF-S-TP04-0010 5/19/2004 0 - 10 DABK-S-SO04 DABK-S-SO04-0001 10/27/2004 0 - 1
CCRF-S-TP05 CCRF-S-TP05-0010 5/19/2004 0 - 10 DABK-S-SO05 DABK-S-SO05-0001 10/27/2004 0 - 1
CRF-SS-SB01 CRF-SS-SB01-0001 11/29/2010 0 - 1 DABK-S-SO06 DABK-S-SO06-0001 10/27/2004 0 - 1
CRF-SS-SB02 CRF-SS-SB02-0001 11/29/2010 0 - 1 DABK-S-SO07DABK-S-SO07-0001-AVG10/27/2004 0 - 1
CRF-SS-SB03 CRF-SS-SB03-0001 11/23/2010 0 - 1 DABK-S-SO08 DABK-S-SO08-0001 10/27/2004 0 - 1
CRF-SS-SB04 CRF-SS-SB04-0001 11/18/2010 0 - 1 DABK-S-SO09 DABK-S-SO09-0001 10/27/2004 0 - 1
CRF-SS-SB05 CRF-SS-SB05-0001-AVG 11/19/2010 0 - 1 DABK-S-SO10 DABK-S-SO10-0001 10/27/2004 0 - 1
CRF-SS-SB06 CRF-SS-SB06-0001 11/30/2010 0 - 1 DABK-S-SO11DABK-S-SO11-0001-AVG10/28/2004 0 - 1
CRF-SS-SB07 CRF-SS-SB07-0001-AVG 11/23/2010 0 - 1 DABK-S-SO12 DABK-S-SO12-0001 10/28/2004 0 - 1
CRF-SS-SB08 CRF-SS-SB08-0001 11/19/2010 0 - 1 DABK-S-SO13 DABK-S-SO13-0001 10/28/2004 0 - 1

DABK-S-SO14 DABK-S-SO14-0001 10/28/2004 0 - 1
DABK-S-SO15 DABK-S-SO15-0001 10/28/2004 0 - 1
DABK-S-SO16 DABK-S-SO16-0001 10/28/2004 0 - 1
DABK-S-SO17 DABK-S-SO17-0001 10/28/2004 0 - 1
DABK-S-SO18 DABK-S-SO18-0001 10/28/2004 0 - 1
DABK-S-SO19 DABK-S-SO19-0001 10/28/2004 0 - 1
DABK-S-SO20 DABK-S-SO20-0001 10/28/2004 0 - 1
DABK-S-SO21 DABK-S-SO21-0001 10/25/2004 0 - 1
DABK-S-SO22 DABK-S-SO22-0001 10/25/2004 0 - 1
DABK-S-SO23 DABK-S-SO23-0001 10/25/2004 0 - 1
DABK-S-SO24 DABK-S-SO24-0001 10/25/2004 0 - 1
DABK-S-SO25DABK-S-SO25-0001-AVG10/25/2004 0 - 1
DABK-S-SO26 DABK-S-SO26-0001 10/25/2004 0 - 1
DABK-S-SO27 DABK-S-SO27-0001 10/25/2004 0 - 1
DABK-S-SO28 DABK-S-SO28-0001 10/25/2004 0 - 1
DABK-S-SO29 DABK-S-SO29-0001 10/25/2004 0 - 1
DABK-S-SO30 DABK-S-SO30-0001 10/25/2004 0 - 1
DABK-S-SO31 DABK-S-SO31-0001 10/25/2004 0 - 1
DABK-S-SO32 DABK-S-SO32-0001 10/25/2004 0 - 1
DABK-S-SO33 DABK-S-SO33-0001 10/25/2004 0 - 1
DABK-S-SO34 DABK-S-SO34-0001 10/25/2004 0 - 1
DABK-S-SO35DABK-S-SO35-0001-AVG10/25/2004 0 - 1
DABK-S-SO36 DABK-S-SO36-0001 10/25/2004 0 - 1
DABK-S-SO37 DABK-S-SO37-0001 10/25/2004 0 - 1
DABK-S-SO38 DABK-S-SO38-0001 10/25/2004 0 - 1
DABK-S-SO39 DABK-S-SO39-0001 10/25/2004 0 - 1

1 - Samples are shown on Figures 1 and 3 DABK-S-SO40 DABK-S-SO40-0001 10/25/2004 0 - 1

SURFACE SOIL DATA

Site Data Background Data
(2)
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Site Sample Sample Site Sample Sample
Location ID Sample ID Date Depth (ft) Location ID Sample ID Date Depth (ft)

CCRF-S-TP06 CCRF-S-TP06-0204 5/19/2004 2 - 4 BWBK-SB-PM01 BWBK-SB-PM01-0105 9/27/2006 1 - 5
CCRF-S-TP06 CCRF-S-TP06-0608 5/19/2004 6 - 8 BWBK-SB-PM02 BWBK-SB-PM02-0104 9/28/2006 1 - 4
CCRF-S-TP07 CCRF-S-TP07-0204 5/20/2004 2 - 4 BWBK-SB-PM03 BWBK-SB-PM03-0106 9/28/2006 1 - 6
CCRF-S-TP07 CCRF-S-TP07-0608 5/20/2004 6 - 8 BWBK-SB-PM04 BWBK-SB-PM04-0105 9/28/2006 1 - 5
CCRF-S-TP08 CCRF-S-TP08-0204 5/20/2004 2 - 4 BWBK-SB-PM05 BWBK-SB-PM05-0105-AVG 9/28/2006 1 - 5
CCRF-S-TP09 CCRF-S-TP09-0204 5/20/2004 2 - 4 BWBK-SB-PM06 BWBK-SB-PM06-0105 9/28/2006 1 - 5
CCRF-S-TP10 CCRF-S-TP10-0204 5/20/2004 2 - 4 BWBK-SB-PM07 BWBK-SB-PM07-0105 9/28/2006 1 - 5
CCRF-S-TP10 CCRF-S-TP10-0406-AVG 5/20/2004 4 - 6 BWBK-SB-PM08 BWBK-SB-PM08-0106 9/27/2006 1 - 6
CRF-SO-SB01 CRF-SO-SB01-0406 11/29/2010 4 - 6 BWBK-SB-PM09 BWBK-SB-PM09-0106 9/27/2006 1 - 6
CRF-SO-SB01 CRF-SO-SB01-0608 11/29/2010 6 - 8 BWBK-SB-PM10 BWBK-SB-PM10-0105 9/27/2006 1 - 5
CRF-SO-SB02 CRF-SO-SB02-0406 11/29/2010 4 - 6 BWBK-SB-PM11 BWBK-SB-PM11-0104 9/27/2006 1 - 4
CRF-SO-SB03 CRF-SO-SB03-0608 11/23/2010 6 - 8 BWBK-SB-PM12 BWBK-SB-PM12-0105 9/27/2006 1 - 5
CRF-SO-SB05 CRF-SO-SB05-0204 11/19/2010 2 - 4 BWBK-SB-PM13 BWBK-SB-PM13-0106 9/27/2006 1 - 6
CRF-SO-SB06 CRF-SO-SB06-0406 11/30/2010 4 - 6 BWBK-SB-PM14 BWBK-SB-PM14-0106 9/27/2006 1 - 6
CRF-SO-SB07 CRF-SO-SB07-0406 11/23/2010 4 - 6 BWBK-SB-PM15 BWBK-SB-PM15-0105 9/27/2006 1 - 5
CRF-SO-SB08 CRF-SO-SB08-0406 11/19/2010 4 - 6 BWBK-SB-PM16 BWBK-SB-PM16-0106 9/27/2006 1 - 6
CRF-SO-TP12 CRF-SO-TP12-0102 11/15/2010 1 - 2 BWBK-SB-PM17 BWBK-SB-PM17-0105-AVG 9/27/2006 1 - 5
CRF-SO-TP13 CRF-SO-TP13-0506 11/15/2010 5 - 6 BWBK-SB-PM18 BWBK-SB-PM18-0105 9/27/2006 1 - 5
CRF-SO-TP14 CRF-SO-TP14-0102 11/15/2010 1 - 2 BWBK-SB-PM19 BWBK-SB-PM19-0105 9/26/2006 1 - 5
CRF-SO-TP15 CRF-SO-TP15-0102 11/15/2010 1 - 2 BWBK-SB-PM20 BWBK-SB-PM20-0106-AVG 9/18/2006 1 - 6
CRF-SO-TP15 CRF-SO-TP15-0506 11/15/2010 5 - 6 BWBK-SB-SO01 BWBK-SB-SO01-0107-PM 9/18/2006 1 - 7

BWBK-SB-SO02 BWBK-SB-SO02-0109-PM 9/21/2006 1 - 9
BWBK-SB-SO03 BWBK-SB-SO03-0108 9/21/2006 1 - 8
BWBK-SB-SO04 BWBK-SB-SO04-0108 9/21/2006 1 - 8
BWBK-SB-SO05 BWBK-SB-SO05-0106 9/21/2006 1 - 6
BWBK-SB-SO06 BWBK-SB-SO06-0108-AVG 9/21/2006 1 - 8
BWBK-SB-SO07 BWBK-SB-SO07-0106 9/21/2006 1 - 6
BWBK-SB-SO08 BWBK-SB-SO08-0107 9/19/2006 1 - 7
BWBK-SB-SO09 BWBK-SB-SO09-0106 9/21/2006 1 - 6
BWBK-SB-SO11 BWBK-SB-SO11-0106 9/20/2006 1 - 6
BWBK-SB-SO12 BWBK-SB-SO12-0106-AVG 9/19/2006 1 - 6
BWBK-SB-SO13 BWBK-SB-SO13-0104-PM 9/19/2006 1 - 4
BWBK-SB-SO14 BWBK-SB-SO14-0105-PM 9/19/2006 1 - 5
BWBK-SB-SO15 BWBK-SB-SO15-0103 9/26/2006 1 - 3
BWBK-SB-SO16 BWBK-SB-SO16-0105 9/22/2006 1 - 5
BWBK-SB-SO17 BWBK-SB-SO17-0106 9/22/2006 1 - 6
BWBK-SB-SO18 BWBK-SB-SO18-0105 9/26/2006 1 - 5
BWBK-SB-SO19 BWBK-SB-SO19-0104 9/26/2006 1 - 4
BWBK-SB-SO20 BWBK-SB-SO20-0104 9/26/2006 1 - 4

1 - Samples are shown on Figures 1 and 4

UNSATURATED SUBSURFACE SOIL DATA

Background Data
(3)

Site Data
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Site Sample Sample Site Sample Sample
Location ID Sample ID Date Depth (ft) Location ID Sample ID Date Depth (ft)

CCRF-S-TP09 CCRF-S-TP09-1112 5/20/2004 11 - 12 BWBK-SB-PM01 BWBK-SB-PM01-0105 9/27/2006 1 - 5
CRF-SO-SB01 CRF-SO-SB01-0608 11/29/2010 6 - 8 BWBK-SB-PM02 BWBK-SB-PM02-0104 9/28/2006 1 - 4
CRF-SO-SB01 CRF-SO-SB01-1820 11/29/2010 18 - 20 BWBK-SB-PM03 BWBK-SB-PM03-0106 9/28/2006 1 - 6
CRF-SO-SB02 CRF-SO-SB02-0810 11/29/2010 8 - 10 BWBK-SB-PM04 BWBK-SB-PM04-0105 9/28/2006 1 - 5
CRF-SO-SB02 CRF-SO-SB02-1820 11/29/2010 18 - 20 BWBK-SB-PM05 BWBK-SB-PM05-0105-AVG 9/28/2006 1 - 5
CRF-SO-SB03 CRF-SO-SB03-1012 11/23/2010 10 - 12 BWBK-SB-PM06 BWBK-SB-PM06-0105 9/28/2006 1 - 5
CRF-SO-SB03 CRF-SO-SB03-1618 11/23/2010 16 - 18 BWBK-SB-PM07 BWBK-SB-PM07-0105 9/28/2006 1 - 5
CRF-SO-SB04 CRF-SO-SB04-0810 11/18/2010 8 - 10 BWBK-SB-PM08 BWBK-SB-PM08-0106 9/27/2006 1 - 6
CRF-SO-SB04 CRF-SO-SB04-1012 11/18/2010 10 - 12 BWBK-SB-PM09 BWBK-SB-PM09-0106 9/27/2006 1 - 6
CRF-SO-SB04 CRF-SO-SB04-2020.5 11/18/2010 20 - 20.5 BWBK-SB-PM10 BWBK-SB-PM10-0105 9/27/2006 1 - 5
CRF-SO-SB05 CRF-SO-SB05-1012 11/19/2010 10 - 12 BWBK-SB-PM11 BWBK-SB-PM11-0104 9/27/2006 1 - 4
CRF-SO-SB05 CRF-SO-SB05-1820 11/19/2010 18 - 20 BWBK-SB-PM12 BWBK-SB-PM12-0105 9/27/2006 1 - 5
CRF-SO-SB06 CRF-SO-SB06-1214 11/30/2010 12 - 14 BWBK-SB-PM13 BWBK-SB-PM13-0106 9/27/2006 1 - 6
CRF-SO-SB06 CRF-SO-SB06-1416-AVG 11/30/2010 14 - 16 BWBK-SB-PM14 BWBK-SB-PM14-0106 9/27/2006 1 - 6
CRF-SO-SB07 CRF-SO-SB07-1012 11/23/2010 10 - 12 BWBK-SB-PM15 BWBK-SB-PM15-0105 9/27/2006 1 - 5
CRF-SO-SB07 CRF-SO-SB07-2022 11/23/2010 20 - 22 BWBK-SB-PM16 BWBK-SB-PM16-0106 9/27/2006 1 - 6
CRF-SO-SB08 CRF-SO-SB08-0810 11/19/2010 8 - 10 BWBK-SB-PM17 BWBK-SB-PM17-0105-AVG 9/27/2006 1 - 5
CRF-SO-SB08 CRF-SO-SB08-3638 11/19/2010 36 - 38 BWBK-SB-PM18 BWBK-SB-PM18-0105 9/27/2006 1 - 5
CRF-SO-TP12 CRF-SO-TP12-0809 11/15/2010 8 - 9 BWBK-SB-PM19 BWBK-SB-PM19-0105 9/26/2006 1 - 5
CRF-SO-TP13 CRF-SO-TP13-1112-AVG 11/15/2010 11 - 12 BWBK-SB-PM20 BWBK-SB-PM20-0106-AVG 9/18/2006 1 - 6
CRF-SO-TP14 CRF-SO-TP14-1112 11/15/2010 11 - 12 BWBK-SB-SO01 BWBK-SB-SO01-0107-PM 9/18/2006 1 - 7

BWBK-SB-SO02 BWBK-SB-SO02-0109-PM 9/21/2006 1 - 9
BWBK-SB-SO03 BWBK-SB-SO03-0108 9/21/2006 1 - 8
BWBK-SB-SO04 BWBK-SB-SO04-0108 9/21/2006 1 - 8
BWBK-SB-SO05 BWBK-SB-SO05-0106 9/21/2006 1 - 6
BWBK-SB-SO06 BWBK-SB-SO06-0108-AVG 9/21/2006 1 - 8
BWBK-SB-SO07 BWBK-SB-SO07-0106 9/21/2006 1 - 6
BWBK-SB-SO08 BWBK-SB-SO08-0107 9/19/2006 1 - 7
BWBK-SB-SO09 BWBK-SB-SO09-0106 9/21/2006 1 - 6
BWBK-SB-SO11 BWBK-SB-SO11-0106 9/20/2006 1 - 6
BWBK-SB-SO12 BWBK-SB-SO12-0106-AVG 9/19/2006 1 - 6
BWBK-SB-SO13 BWBK-SB-SO13-0104-PM 9/19/2006 1 - 4
BWBK-SB-SO14 BWBK-SB-SO14-0105-PM 9/19/2006 1 - 5
BWBK-SB-SO15 BWBK-SB-SO15-0103 9/26/2006 1 - 3
BWBK-SB-SO16 BWBK-SB-SO16-0105 9/22/2006 1 - 5
BWBK-SB-SO17 BWBK-SB-SO17-0106 9/22/2006 1 - 6
BWBK-SB-SO18 BWBK-SB-SO18-0105 9/26/2006 1 - 5
BWBK-SB-SO19 BWBK-SB-SO19-0104 9/26/2006 1 - 4
BWBK-SB-SO20 BWBK-SB-SO20-0104 9/26/2006 1 - 4

1 - Samples are shown on Figures 1 and 4

SATURATED SUBSURFACE SOIL DATA

Site Data Background Data
(3)
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1,1-BIPHENYL  0/6 480 710 292  0/20 200 660 165

2,2'-OXYBIS(1-CHLOROPROPANE)  0/6 480 710 292  0/20 200 660 165

2,4,5-TRICHLOROPHENOL  0/6 970 1400 589  0/20 410 1300 329

2,4,6-TRICHLOROPHENOL  0/6 480 710 292  0/20 200 660 165

2,4-DICHLOROPHENOL  0/6 480 710 292  0/20 200 660 165

2,4-DIMETHYLPHENOL  0/6 480 710 292  0/20 200 660 165

2,4-DINITROPHENOL  0/6 970 1400 589  0/20 410 1300 329

2,4-DINITROTOLUENE  0/6 480 710 292  0/20 200 660 165

2,6-DINITROTOLUENE  0/6 480 710 292  0/20 200 660 165

2-CHLORONAPHTHALENE  0/6 480 710 292  0/20 200 660 165

2-CHLOROPHENOL  0/6 480 710 292  0/20 200 660 165

2-METHYLNAPHTHALENE  7/13 1.85 14 CRF-SD03 CRF-SD-SD03-0612 480 710 4.88 138  7/20 8.25 * 40 * DABK-S-SD08 DABK-S-SD08-000.5 16 73 20.5 15.4

2-METHYLPHENOL  0/6 480 710 292  0/20 200 660 165

2-NITROANILINE  0/6 970 1400 589  0/20 410 1300 329

2-NITROPHENOL  0/6 480 710 292  0/20 200 660 165

3,3'-DICHLOROBENZIDINE  0/6 480 710 292  0/20 200 660 165

3-NITROANILINE  0/6 970 1400 589  0/20 410 1300 329

4,6-DINITRO-2-METHYLPHENOL  0/6 970 1400 589  0/20 410 1300 329

4-BROMOPHENYL PHENYL ETHER  0/6 480 710 292  0/20 200 660 165

4-CHLORO-3-METHYLPHENOL  0/6 480 710 292  0/20 200 660 165

4-CHLOROANILINE  0/6 480 710 292  0/20 200 660 165

4-CHLOROPHENYL PHENYL ETHER  0/6 480 710 292  0/20 200 660 165

4-METHYLPHENOL  0/6 480 710 292  0/20 200 660 165

4-NITROANILINE  0/6 970 1400 589  0/20 410 1300 329

4-NITROPHENOL  0/6 970 1400 589  0/20 410 1300 329

ACENAPHTHENE  7/13 1.5 J 81 J CCRF-SS-03 CCRF-S-SS03-0001 510 710 18.9 150  15/20 12 J* 130 * DABK-S-SD08 DABK-S-SD08-000.5 16 27 46.5 37.5

ACENAPHTHYLENE  8/13 2 160 J CCRF-SS-04 CCRF-S-SS04-0001 510 710 35.1 138  16/20 13 J* 230 * DABK-S-SD17 DABK-S-SD17-000.5 19 27 39.5 34

ACETOPHENONE  0/6 480 710 292  0/20 200 660 165

ANTHRACENE  9/13 9.3 J 270 J CCRF-SS-03 CCRF-S-SS03-0001 510 710 103 165  19/20 20 * 680 * DABK-S-SD17 DABK-S-SD17-000.5 260 260 154 153

ATRAZINE  0/6 480 710 292  0/20 200 660 165

BENZALDEHYDE  4/6 73 JE

B

170 J

E

B

CCRF-SS-06 CCRF-S-SS06-0001 480 710 131 186  14/20 74 J 860 DABK-S-SD07 DABK-S-SD07-000.5 200 660 220 201

BENZO(A)ANTHRACENE  10/13 27 J 1400 CCRF-SS-04 CCRF-S-SS04-0001 130 710 403 362  20/20 100 -- 1900 DABK-S-SD19 DABK-S-SD19-000.5 785 785

BENZO(A)PYRENE  11/13 40 J 1700 CCRF-SS-04 CCRF-S-SS04-0001 510 710 408 392  20/20 120 -- 2500 DABK-S-SD19 DABK-S-SD19-000.5 994 994

BENZO(B)FLUORANTHENE  12/13 59.5 J 2400 CCRF-SS-04 CCRF-S-SS04-0001 710 710 552 537  20/20 210 * 4300 -- -- DABK-S-SD13-000.5, DABK-S-

SD19-000.5

1740 1740

BENZO(G,H,I)PERYLENE  11/13 40 J 1400 CCRF-SS-04 CCRF-S-SS04-0001 510 710 335 330  20/20 89 * 2800 DABK-S-SD19 DABK-S-SD19-000.5 1090 1090

BENZO(K)FLUORANTHENE  9/13 33.5 J 1400 CCRF-SS-04 CCRF-S-SS04-0001 1.6 710 366 327  20/20 62 * 1700 DABK-S-SD17 DABK-S-SD17-000.5 606 606

BIS(2-CHLOROETHOXY)METHANE  0/6 480 710 292  0/20 200 660 165

BIS(2-CHLOROETHYL)ETHER  0/6 480 710 292  0/20 200 660 165

BIS(2-ETHYLHEXYL)PHTHALATE  2/6 700 2300 CCRF-SS-04 CCRF-S-SS04-0001 510 710 1500 702  8/20 970 5600 * DABK-S-SD15 DABK-S-SD15-000.5 240 1500 2750 1260

BUTYL BENZYL PHTHALATE  1/6 150 J 150 J CCRF-SS-04 CCRF-S-SS04-0001 480 710 150 268  7/20 88 J 1600 J DABK-S-SD19 DABK-S-SD19-000.5 230 460 561 300

CAPROLACTAM  0/6 480 710 292  0/20 200 660 165

CARBAZOLE  2/6 170 J 190 J CCRF-SS-04 CCRF-S-SS04-0001 510 710 180 262  15/20 60 J 410 J DABK-S-SD08 DABK-S-SD08-000.5 200 300 179 165

CHRYSENE  12/13 53 J 2300 CCRF-SS-04 CCRF-S-SS04-0001 710 710 492 481  20/20 130 * 3200 DABK-S-SD19 DABK-S-SD19-000.5 1330 1330

DI-N-BUTYL PHTHALATE  0/6 480 710 292  0/20 200 660 165

DI-N-OCTYL PHTHALATE  1/6 130 J 130 J CCRF-SS-04 CCRF-S-SS04-0001 480 710 130 264  0/20 200 660 165

DIBENZO(A,H)ANTHRACENE  4/13 26 J 360 J CCRF-SS-04 CCRF-S-SS04-0001 66.5 710 148 180  19/20 20 J* 620 DABK-S-SD19 DABK-S-SD19-000.5 19 19 222 212

DIBENZOFURAN  0/6 480 710 292  1/20 230 J 230 J DABK-S-SD08 DABK-S-SD08-000.5 200 660 230 166

BACKGROUND
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DIETHYL PHTHALATE  0/6 480 710 292  0/20 200 660 165

DIMETHYL PHTHALATE  0/6 480 710 292  0/20 200 660 165

FLUORANTHENE  12/13 74 J 3300 CCRF-SS-04 CCRF-S-SS04-0001 710 710 788 755  20/20 280 -- 4600 DABK-S-SD19 DABK-S-SD19-000.5 1870 1870

FLUORENE  9/13 3.15 350 J CRF-SD03 CRF-SD-SD03-0612 510 710 64.9 138  16/20 16 J* 250 * DABK-S-SD17 DABK-S-SD17-000.5 16 27 71.3 59.2

HEXACHLOROBENZENE  0/6 480 710 292  1/20 0.2 J* 0.2 J

*

DABK-S-SD13 DABK-S-SD13-000.5 10 73 0.2 10.8

HEXACHLOROBUTADIENE  0/6 480 710 292  0/20 200 660 165

HEXACHLOROCYCLOPENTADIENE  0/5 480 710 291  0/20 410 1300 329

HEXACHLOROETHANE  0/6 480 710 292  0/20 200 660 165

HIGH MOLECULAR WEIGHT PAHS  12/13 266 J 18260 J CCRF-SS-04 CCRF-S-SS04-0001 710 710 4150 3860  20/20 1323 J 28120 DABK-S-SD19 DABK-S-SD19-000.5 11500 11500

INDENO(1,2,3-CD)PYRENE  10/13 37 J 1200 CCRF-SS-04 CCRF-S-SS04-0001 510 710 305 308  20/20 81 * 2100 DABK-S-SD19 DABK-S-SD19-000.5 822 822

ISOPHORONE  0/6 480 710 292  0/20 200 660 165

LOW MOLECULAR WEIGHT PAHS  11/13 52.3 J 1692 J CCRF-SS-04 CCRF-S-SS04-0001 510 710 556 517  20/20 120 J 4044 J DABK-S-SD08 DABK-S-SD08-000.5 1160 1160

N-NITROSO-DI-N-PROPYLAMINE  0/6 480 710 292  0/20 200 660 165

N-NITROSODIPHENYLAMINE  0/6 480 710 292  0/20 200 660 165

NAPHTHALENE  6/13 0.99 J 3.6 CRF-SD01 CRF-SD-SD01-0006 480 710 2.05 159  10/20 9.25 J* 360 J DABK-S-SD08 DABK-S-SD08-000.5 16 73 61.5 37.3

NITROBENZENE  0/6 480 710 292  0/20 200 660 165

PENTACHLOROPHENOL  0/6 970 1400 589  0/20 10 73 11.4

PHENANTHRENE  11/13 33.5 J 1200 CCRF-SS-04 CCRF-S-SS04-0001 510 710 377 366  20/20 100 -- 2900 DABK-S-SD08 DABK-S-SD08-000.5 854 854

PHENOL  0/6 480 710 292  10/20 7.75 * 88 J DABK-S-SD08 DABK-S-SD08-000.5 12 27 26.7 18.4

PYRENE  12/13 76 J 2800 CCRF-SS-04 CCRF-S-SS04-0001 710 710 728 700  20/20 190 * 4600 DABK-S-SD19 DABK-S-SD19-000.5 2020 2020

TOTAL CARCINOGENIC PAHS-HALFND  12/13 283 J 10800 J CCRF-SS-04 CCRF-S-SS04-0001 710 710 2600 2430  20/20 735 J 16100 DABK-S-SD19 DABK-S-SD19-000.5 6490 6490

TOTAL CARCINOGENIC PAHS-POS  12/13 116 J 10760 J CCRF-SS-04 CCRF-S-SS04-0001 710 710 2330 2180  20/20 733 J 16120 DABK-S-SD19 DABK-S-SD19-000.5 6490 6490

TOTAL CHLORINATED VOCS  0/6 480 710 292  0/20 200 660 165

TOTAL PAHS  12/13 266 J 19952 J CCRF-SS-04 CCRF-S-SS04-0001 710 710 4660 4330  20/20 1443 J 30269 DABK-S-SD19 DABK-S-SD19-000.5 12600 12600

4,4'-DDD  6/13 2.4 J 15 J CCRF-SS-04 CCRF-S-SS04-0001 0.099 7.05 6.08 3.72  19/20 6.5 65 DABK-S-SD12 DABK-S-SD12-000.5-D 4.1 4.1 23.7 22.6

4,4'-DDE  6/13 0.89 J 10 J CRF-SD03 CRF-SD-SD03-0612 0.14 7.05 3.56 2.99  20/20 7.1 190 * DABK-S-SD07 DABK-S-SD07-000.5 89 89

4,4'-DDT  3/13 5.8 J 8.6 J CRF-SD01 CRF-SD-SD01-0006 1 7.05 7.33 3.3  19/20 16 140 * DABK-S-SD03 DABK-S-SD03-000.5 4.1 4.1 66.9 63.7

ALDRIN  4/13 0.87 J 24 CCRF-SS-01 CCRF-S-SS01-0001 0.13 3.65 9.89 3.51  1/20 31 J 31 J DABK-S-SD07 DABK-S-SD07-000.5 2.1 4.7 31 3.06

ALPHA-BHC  0/13 0.099 3.65 0.725  0/20 2.1 4.7 1.6

ALPHA-CHLORDANE  1/13 0.53 J 0.53 J CRF-SD07 CRF-SD-SD07-0006 0.099 3.65 0.53 0.76  20/20 5.6 110 * DABK-S-SD17 DABK-S-SD17-000.5 40.2 40.2

AROCLOR-1016  0/13 9.7 70.5 16.9  0/20 41 91 31.3

AROCLOR-1221  0/13 9.7 70.5 16.9  0/20 83 180 63

AROCLOR-1232  0/13 9.7 70.5 16.9  0/20 41 91 31.3

AROCLOR-1242  0/13 9.7 70.5 16.9  0/20 41 91 31.3

AROCLOR-1248  0/13 5 70.5 15.3  0/20 41 91 31.3

AROCLOR-1254  3/13 26 J 120 CCRF-SS-04 CCRF-S-SS04-0001 13 70.5 70.7 28.8  0/20 41 91 31.3

AROCLOR-1260  1/13 23 J 23 J CRF-SD03 CRF-SD-SD03-0612 13 70.5 23 18.3  16/20 26 -- 89 DABK-S-SD16 DABK-S-SD16-000.5 41 91 56.4 51.2

BETA-BHC  0/13 0.99 3.65 1.03  0/20 2.1 4.7 1.6

DELTA-BHC  0/13 0.099 3.65 0.725  0/20 2.1 4.7 1.6

DIELDRIN  7/13 0.91 J 50 CCRF-SS-01 CCRF-S-SS01-0001 0.099 6 14.3 8.51  20/20 8.6 190 * DABK-S-SD17 DABK-S-SD17-000.5 87.4 87.4

ENDOSULFAN I  0/13 0.099 3.65 0.725  0/20 2.1 4.7 1.6

ENDOSULFAN II  0/13 0.13 7.05 1.49  0/20 4.1 9.1 3.13

ENDOSULFAN SULFATE  0/13 0.099 7.05 1.37  4/20 7.3 18 DABK-S-SD12 DABK-S-SD12-000.5-D 4.1 8.4 10.8 4.53

ENDRIN  0/13 0.099 7.05 1.37  0/20 4.1 9.1 3.13

ENDRIN ALDEHYDE  0/13 0.97 7.05 1.67  0/20 4.1 9.1 3.13

ENDRIN KETONE  0/13 0.97 7.05 1.56  4/20 5.2 7.6 DABK-S-SD11 DABK-S-SD11-000.5 4.1 9.1 6.52 3.75

GAMMA-BHC (LINDANE)  0/13 0.099 3.65 0.725  1/20 3.3 3.3 DABK-S-SD11 DABK-S-SD11-000.5 2.1 4.7 3.3 1.7

PESTICIDES/PCBS (UG/KG)
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GAMMA-CHLORDANE  3/13 0.53 J 1.5 J CRF-SD03 CRF-SD-SD03-0612 0.13 3.65 0.893 0.917  20/20 3.6 87 * DABK-S-SD12 DABK-S-SD12-000.5-D 27.9 27.9

HEPTACHLOR  0/13 0.099 3.65 0.725  0/20 2.1 4.7 1.6

HEPTACHLOR EPOXIDE  0/13 0.099 3.65 0.724  0/20 2.1 4.7 1.6

METHOXYCHLOR  1/13 2.7 J 2.7 J CRF-SD06 CRF-SD-SD06-0006 0.22 36.5 2.7 7.18  0/20 21 47 16

TOTAL AROCLOR  3/13 49 J 120 J CCRF-SS-04 CCRF-S-SS04-0001 11.4 70.5 78.3 30.2  16/20 26 -- 89 DABK-S-SD16 DABK-S-SD16-000.5 47 104 56.6 52.2

TOTAL CHLORDANE  4/13 0.53 -- 1.5 J CRF-SD03 CRF-SD-SD03-0612 0.13 3.65 0.802 0.953  20/20 9.2 197 DABK-S-SD12 DABK-S-SD12-000.5-D 68.2 68.2

TOTAL DDD/DDE/DDT  10/13 0.89 J 20.8 J CCRF-SS-04 CCRF-S-SS04-0001 4.6 7.05 7.99 6.78  20/20 7.1 344 DABK-S-SD07 DABK-S-SD07-000.5 175 175

TOXAPHENE  0/13 25 365 77.7  0/20 210 470 160

ALUMINUM  13/13 2550 19600 CCRF-SS-06 CCRF-S-SS06-0001 9030 9030  20/20 6230 19400 DABK-S-SD07 DABK-S-SD07-000.5 13300 13300

ANTIMONY  7/12 0.155 J 2.4 CRF-SD03 CRF-SD-SD03-0612 0.26 1.45 0.879 0.665  1/5 0.83 J 0.83 J DABK-S-SD13 DABK-S-SD13-000.5 7.2 11.3 0.83 3.86

ARSENIC  13/13 1.65 22 CRF-SD03 CRF-SD-SD03-0612 8.68 8.68  20/20 7.5 J 35.5 J DABK-S-SD12 DABK-S-SD12-000.5 17.8 17.8

BARIUM  13/13 7.7 76.6 J CCRF-SS-06 CCRF-S-SS06-0001 39.8 39.8  20/20 17.9 J 231 DABK-S-SD11 DABK-S-SD11-000.5 83.5 83.5

BERYLLIUM  13/13 0.125 1.5 J CCRF-SS-06 CCRF-S-SS06-0001 0.619 0.619  0/20 0.6 1.3 0.416

CADMIUM  13/13 0.0705 1.2 J CCRF-SS-06 CCRF-S-SS06-0001 0.497 0.497  1/20 0.12 J 0.31 J DABK-S-SD12 DABK-S-SD12-000.5 0.6 1 0.215 0.394

CALCIUM  13/13 545 5100 CRF-SD03 CRF-SD-SD03-0612 2070 2070  0/20 691 3640 1130

CHROMIUM  13/13 4.6 -- 25.4 CCRF-SS-03 CCRF-S-SS03-0001 14.4 14.4  20/20 10.5 81.5 DABK-S-SD19 DABK-S-SD19-000.5 23.7 23.7

COBALT  13/13 2.05 11.1 J CCRF-SS-06 CCRF-S-SS06-0001 6.59 6.59  20/20 6.1 38 DABK-S-SD12 DABK-S-SD12-000.5-D 17.4 17.4

COPPER  13/13 6.65 74.6 J CCRF-SS-04 CCRF-S-SS04-0001 27.4 27.4  0/20 10.5 88.4 16.8

IRON  13/13 8350 37300 CCRF-SS-06 CCRF-S-SS06-0001 21800 21800  20/20 15700 42700 DABK-S-SD08 DABK-S-SD08-000.5 29500 29500

LEAD  13/13 14 160 J CCRF-SS-06 CCRF-S-SS06-0001 72.6 72.6  20/20 22.5 297 DABK-S-SD19 DABK-S-SD19-000.5 91.9 91.9

MAGNESIUM  13/13 885 4190 J CCRF-SS-06 CCRF-S-SS06-0001 2330 2330  20/20 1540 3630 DABK-S-SD07 DABK-S-SD07-000.5 2910 2910

MANGANESE  13/13 120 2310 J CCRF-SS-06 CCRF-S-SS06-0001 657 657  20/20 326 9740 J

*

DABK-S-SD11 DABK-S-SD11-000.5 3020 3020

MERCURY  10/13 0.019 J 0.23 CCRF-SS-04 CCRF-S-SS04-0001 0.017 0.017 0.108 0.085  0/20 0.066 0.315 0.0896

NICKEL  13/13 4.45 24.6 J CCRF-SS-06 CCRF-S-SS06-0001 13.9 13.9  20/20 11 50.7 DABK-S-SD12 DABK-S-SD12-000.5-D 24 24

POTASSIUM  13/13 224 J 860 CRF-SD03 CRF-SD-SD03-0612 413 413  0/20 199 728 254

SELENIUM  12/13 0.08 J 3.6 J CCRF-SS-06 CCRF-S-SS06-0001 0.1 0.1 1.11 1.03  0/13 4.2 9.4 2.87

SILVER  7/13 0.021 J 0.22 CRF-SD03 CRF-SD-SD03-0612 0.14 0.3 0.0677 0.0795  0/20 1.2 2.7 0.835

SODIUM  10/10 42 J 273 J CCRF-SS-06 CCRF-S-SS06-0001 135 135  0/5 109 600 119

THALLIUM  6/12 0.021 J 0.11 CRF-SD03 CRF-SD-SD03-0612 0.02 3 0.0495 0.524  0/19 3 6.7 2.08

VANADIUM  13/13 5.4 470 CRF-SD03 CRF-SD-SD03-0612 57.6 57.6  20/20 10.5 43.7 J DABK-S-SD12 DABK-S-SD12-000.5-D 28.6 28.6

ZINC  13/13 25.5 J 703 J CCRF-SS-02 CCRF-S-SS02-0001-D 162 162  20/20 77.3 J 540 J DABK-S-SD12 DABK-S-SD12-000.5-D 193 193

METALS (MG/KG)
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TOTAL CHLORINATED VOCS  3/13 0.99 J 21 J CCRF-TP-02 CCRF-S-TP02-0010 0.375 40.8 8.15 5.94  0/40 170 310 124

1,1-BIPHENYL  0/5 370 500 217  0/40 170 310 124

2,2'-OXYBIS(1-CHLOROPROPANE)  0/5 370 500 217  0/40 170 310 124

2,4,5-TRICHLOROPHENOL  0/5 740 1040 443  0/40 340 620 250

2,4,6-TRICHLOROPHENOL  0/5 370 500 217  0/40 170 310 124

2,4-DICHLOROPHENOL  0/5 370 500 217  0/40 170 310 124

2,4-DIMETHYLPHENOL  0/5 370 500 217  0/40 170 310 124

2,4-DINITROPHENOL  0/5 740 1040 443  0/40 340 620 250

2,4-DINITROTOLUENE  0/5 370 500 217  0/40 170 310 124

2,6-DINITROTOLUENE  0/5 370 500 217  0/40 170 310 124

2-CHLORONAPHTHALENE  0/5 370 500 217  0/40 170 310 124

2-CHLOROPHENOL  0/5 370 500 217  0/40 170 310 124

2-METHYLNAPHTHALENE  8/13 0.67 J 160 J CRF-SB05 CRF-SS-SB05-0001 370 500 17.2 94  0/40 170 310 124

2-METHYLPHENOL  0/5 370 500 217  0/40 170 310 124

2-NITROANILINE  0/5 740 1040 443  0/40 340 620 250

2-NITROPHENOL  0/5 370 500 217  0/40 170 310 124

3,3'-DICHLOROBENZIDINE  0/5 370 500 217  0/40 170 310 124

3-NITROANILINE  0/5 740 1040 443  0/40 340 620 250

4,6-DINITRO-2-METHYLPHENOL  0/5 740 1040 443  0/40 340 620 250

4-BROMOPHENYL PHENYL ETHER  0/5 370 500 217  0/40 170 310 124

4-CHLORO-3-METHYLPHENOL  0/5 370 500 217  0/40 170 310 124

4-CHLOROANILINE  0/5 370 500 217  0/40 170 310 124

4-CHLOROPHENYL PHENYL ETHER  0/5 370 500 217  0/40 170 310 124

4-METHYLPHENOL  0/5 370 500 217  0/40 170 310 124

4-NITROANILINE  0/5 740 1040 443  0/40 340 620 250

4-NITROPHENOL  0/5 740 1040 443  0/40 340 620 250

ACENAPHTHENE  8/13 0.96 J 390 J CRF-SB05 CRF-SS-SB05-0001 370 510 41.9 110  0/40 170 310 124

ACENAPHTHYLENE  8/13 1.6 110 J CRF-SB05 CRF-SS-SB05-0001 370 500 15.2 92.8  0/40 170 310 124

ACETOPHENONE  0/5 370 500 217  0/40 170 310 124

ANTHRACENE  8/13 2.6 J 430 J CRF-SB05 CRF-SS-SB05-0001 370 500 59.4 120  0/40 170 310 124

ATRAZINE  0/5 370 500 217  0/40 170 310 124

BENZALDEHYDE  0/5 370 500 217  11/40 59 J 150 J DABK-S-SO14 DABK-S-SO14-0001 170 310 91.7 115

BENZO(A)ANTHRACENE  11/13 18 J 1900 J CRF-SB05 CRF-SS-SB05-0001 370 430 227 223  6/40 52 J 79 J DABK-S-SO20 DABK-S-SO20-0001 170 310 60.5 114

BENZO(A)PYRENE  11/13 19 J 1800 J CRF-SB05 CRF-SS-SB05-0001 370 430 214 211  11/40 51 -- 95 J DABK-S-SO20 DABK-S-SO20-0001 170 310 66.3 108

BENZO(B)FLUORANTHENE  11/13 38 2700 J CRF-SB05 CRF-SS-SB05-0001 370 430 298 283  13/40 51 J 130 J DABK-S-SO20 DABK-S-SO20-0001 170 310 80.7 110

BENZO(G,H,I)PERYLENE  8/13 14 J 1000 J CRF-SB05 CRF-SS-SB05-0001 370 500 142 171  5/40 55 J 100 J DABK-S-SO20 DABK-S-SO20-0001 170 310 68.4 117

BENZO(K)FLUORANTHENE  10/13 10 J 840 J CRF-SB05 CRF-SS-SB05-0001 370 430 107 129  7/40 52 J 110 J DABK-S-SO20 DABK-S-SO20-0001 170 310 65.3 114

BIS(2-CHLOROETHOXY)METHANE  0/5 370 500 217  0/40 170 310 124

BIS(2-CHLOROETHYL)ETHER  0/5 370 500 217  0/40 170 310 124

BIS(2-ETHYLHEXYL)PHTHALATE  0/5 370 520 219  2/40 130 J 160 J DABK-S-SO02 DABK-S-SO02-0001 230 310 145 126

BUTYL BENZYL PHTHALATE  0/5 370 500 217  0/40 170 310 124

CAPROLACTAM  0/5 370 500 217  0/40 170 310 124

CARBAZOLE  0/5 370 500 217  0/40 170 310 124

CHRYSENE  11/13 21 J 1400 J CRF-SB05 CRF-SS-SB05-0001 370 430 207 206  13/40 54 J 140 J DABK-S-SO20 DABK-S-SO20-0001 170 310 76.7 108

DI-N-BUTYL PHTHALATE  0/5 370 500 217  0/40 170 310 124

DI-N-OCTYL PHTHALATE  0/5 370 500 217  0/40 170 310 124

DIBENZO(A,H)ANTHRACENE  8/13 5.4 J 260 J CRF-SB05 CRF-SS-SB05-0001 370 500 46.8 112  0/40 170 310 124

BACKGROUND

VOLATILES (UG/KG)

SEMIVOLATILES (UG/KG)
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DIBENZOFURAN  0/5 370 500 217  0/40 170 310 124

DIETHYL PHTHALATE  0/5 370 500 217  0/40 170 310 124

DIMETHYL PHTHALATE  0/5 370 500 217  0/40 170 310 124

FLUORANTHENE  11/13 26 J 2400 J CRF-SB05 CRF-SS-SB05-0001 370 430 303 287  31/40 56 J 230 J DABK-S-SO20 DABK-S-SO20-0001 170 260 94.2 99.9

FLUORENE  8/13 1.3 J 330 J CRF-SB05 CRF-SS-SB05-0001 370 500 37.5 107  0/40 170 310 124

HEXACHLOROBENZENE  0/5 370 500 217  0/40 170 310 124

HEXACHLOROCYCLOPENTADIENE  0/5 370 500 217  0/40 340 620 250

HEXACHLOROETHANE  0/5 370 500 217  0/40 170 310 124

HIGH MOLECULAR WEIGHT PAHS  12/13 38 J 15340 J CRF-SB05 CRF-SS-SB05-0001 430 430 1860 1730  34/40 44 J 1172 J DABK-S-SO20 DABK-S-SO20-0001 230 260 290 265

INDENO(1,2,3-CD)PYRENE  8/13 17 J 940 J CRF-SB05 CRF-SS-SB05-0001 370 500 140 170  2/40 60 J 98 J DABK-S-SO20 DABK-S-SO20-0001 170 310 79 122

ISOPHORONE  0/5 370 500 217  0/40 170 310 124

LOW MOLECULAR WEIGHT PAHS  11/13 30.38 J 7474 CRF-SB05 CRF-SS-SB05-0001 370 431 460 420  17/40 54 J 95 J DABK-S-SO23 DABK-S-SO23-0001 170 310 69.1 100

N-NITROSO-DI-N-PROPYLAMINE  0/5 370 500 217  1/40 310 310 DABK-S-SO24 DABK-S-SO24-0001 170 310 310 129

N-NITROSODIPHENYLAMINE  0/5 370 500 217  0/40 170 310 124

NAPHTHALENE  8/13 0.96 J 54 J CRF-SB05 CRF-SS-SB05-0001 370 500 6.62 87.5  0/40 170 310 124

NITROBENZENE  0/5 370 500 217  0/40 170 310 124

PENTACHLOROPHENOL  0/5 740 1040 443  0/40 340 620 250

PHENANTHRENE  11/13 22 J 3600 J CRF-SB05 CRF-SS-SB05-0001 370 430 331 311  17/40 54 J 95 J DABK-S-SO23 DABK-S-SO23-0001 170 310 69.1 100

PHENOL  0/5 370 500 217  0/40 170 310 124

PYRENE  11/13 38 J 4500 J CRF-SB05 CRF-SS-SB05-0001 34 430 497 438  34/40 44 J 190 J DABK-S-SO20 DABK-S-SO20-0001 230 260 89 93.9

TOTAL CARCINOGENIC PAHS-HALFND  11/13 128 J 9840 J CRF-SB05 CRF-SS-SB05-0001 370 430 1260 1090  15/40 400 J 874 J DABK-S-SO03 DABK-S-SO03-0001 170 310 675 330

TOTAL CARCINOGENIC PAHS-POS  11/13 128.4 J 9840 J CRF-SB05 CRF-SS-SB05-0001 370 430 1130 991  15/40 53 J 652 J DABK-S-SO20 DABK-S-SO20-0001 170 310 243 168

TOTAL PAHS  12/13 38 J 22800 J CRF-SB05 CRF-SS-SB05-0001 431 431 2270 2110  34/40 44 J 1264 J DABK-S-SO20 DABK-S-SO20-0001 230 260 323 293

4,4'-DDD  0/13 0.13 5 0.875  0/40 3.4 6.2 2.5

4,4'-DDE  9/13 0.13 J 27 CRF-SB08 CRF-SS-SB08-0001 0.13 4.3 7.23 5.48  6/40 5.4 43 DABK-S-SO19 DABK-S-SO19-0001 3.4 6.2 20.6 5.21

4,4'-DDT  9/13 1 -- 25 CRF-SB08 CRF-SS-SB08-0001 0.13 5 7.14 5.45  5/40 3.6 23 DABK-S-SO20 DABK-S-SO20-0001 4.5 6.2 11.3 3.63

ALDRIN  1/13 0.27 J 0.27 J CRF-SB04 CRF-SS-SB04-0001 0.13 2.6 0.27 0.483  0/40 1.8 3.2 1.28

ALPHA-BHC  0/13 0.13 2.6 0.467  0/40 1.8 3.2 1.28

ALPHA-CHLORDANE  0/13 0.13 2.6 0.467  3/40 3.8 7 DABK-S-SO20 DABK-S-SO20-0001 1.8 3.2 5.8 1.62

AROCLOR-1016  1/13 44 J 44 J CCRF-TP-02 CCRF-S-TP02-0010 12 50 44 14  0/40 34 62 25

AROCLOR-1221  0/13 12 50 12.3  0/40 70 130 50.7

AROCLOR-1232  0/13 12 50 12.3  0/40 34 62 25

AROCLOR-1242  0/13 12 50 12.3  0/40 34 62 25

AROCLOR-1248  0/13 6.4 50 10.4  0/40 34 62 25

AROCLOR-1254  0/13 12 50 12.3  1/40 25 J 25 J DABK-S-SO02 DABK-S-SO02-0001 45 62 25 25.2

AROCLOR-1260  4/13 24 J 550 CRF-SB05 CRF-SS-SB05-0001 12 50 206 71.4  6/40 34 J 86 DABK-S-SO26 DABK-S-SO26-0001 34 62 56.5 29.7

BETA-BHC  0/13 1.3 2.6 0.831  0/40 1.8 3.2 1.28

DELTA-BHC  0/13 0.13 2.6 0.467  0/40 1.8 3.2 1.28

DIELDRIN  1/13 2.6 J 2.6 J CRF-SB04 CRF-SS-SB04-0001 0.13 5 2.6 1.07  2/40 13 26 DABK-S-SO20 DABK-S-SO20-0001 3.4 6.2 19.5 3.35

ENDOSULFAN I  1/13 0.1 J 0.1 J CRF-SB02 CRF-SS-SB02-0001 0.13 2.6 0.1 0.47  0/40 1.8 3.2 1.28

ENDOSULFAN II  0/13 0.13 19.6 1.69  0/40 3.4 6.2 2.5

ENDOSULFAN SULFATE  0/13 0.13 5 0.875  0/40 3.4 6.2 2.5

ENDRIN  0/13 0.13 5 0.875  0/40 3.4 6.2 2.5

ENDRIN ALDEHYDE  1/13 7.3 7.3 CCRF-TP-02 CCRF-S-TP02-0010 1.2 5 7.3 1.62  0/40 3.4 6.2 2.5

ENDRIN KETONE  0/13 1.2 5 1.23  0/40 3.4 6.2 2.5

GAMMA-BHC (LINDANE)  0/13 0.13 2.6 0.467  0/40 1.8 3.2 1.28

GAMMA-CHLORDANE  2/13 0.212 J 0.73 J CRF-SB08 CRF-SS-SB08-0001 0.13 2.6 0.471 0.53  3/40 2.8 7.2 DABK-S-SO22 DABK-S-SO22-0001 1.8 3.2 4.73 1.54

HEPTACHLOR  0/13 0.13 2.6 0.467  0/40 1.8 3.2 1.28

PESTICIDES/PCBS (UG/KG)



TABLE 3

SUMMARY STATISTICS FOR SITE SURFACE SOIL AND BACKGROUND SURFACE SOIL

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 3 OF 3

Frequency

of

Detection

Location of Max 

Detect

Sample of Max Detect Minimum Non-

Detect

Maximum Non-

Detect

Average of 

Positive 

Results

Average of All 

Results 

Frequency

of

Detection

Location of Max 

Detect

Sample of Max Detect Minimum Non-

Detect

Maximum Non-

Detect

Average of 

Positive 

Results

Average of All 

Results 

BACKGROUND

VOLATILES (UG/KG)

Parameter SITE

Minimum 

Result

Maximum 

Result

Minimum 

Result

Maximum 

Result

HEPTACHLOR EPOXIDE  1/13 0.067 J 0.067 J CRF-SB02 CRF-SS-SB02-0001 0.12 2.6 0.067 0.467  0/40 1.8 3.2 1.28

METHOXYCHLOR  2/13 19 98 J CCRF-TP-03 CCRF-S-TP03-0010 0.29 22 37.1 8.58  0/40 18 32 12.8

TOTAL AROCLOR  6/13 5.8 J 550 CRF-SB05 CRF-SS-SB05-0001 10.6 50 154 77.9  7/40 25 J 86 DABK-S-SO26 DABK-S-SO26-0001 51.7 71.7 52 33

TOTAL CHLORDANE  2/13 0.212 J 0.73 J CRF-SB08 CRF-SS-SB08-0001 0.13 2.6 0.471 0.53  4/40 2.8 11.2 DABK-S-SO20 DABK-S-SO20-0001 1.8 3.2 7.9 1.94

TOTAL DDD/DDE/DDT  10/13 1.67 J 52 CRF-SB08 CRF-SS-SB08-0001 0.13 4.3 12.9 10.3  7/40 3.6 59 DABK-S-SO19 DABK-S-SO19-0001 4.5 6.2 25.7 6.59

TOXAPHENE  0/13 32 260 52.9  0/40 180 320 128

ALUMINUM  13/13 9000 55400 CCRF-TP-02 CCRF-S-TP02-0010 15300 15300  40/40 8240 16700 DABK-S-SO04 DABK-S-SO04-0001 11600 11600

ANTIMONY  9/13 0.27 9.8 CRF-SB08 CRF-SS-SB08-0001 0.15 0.22 1.75 1.24  0/20 0.72 9.2 3.32

ARSENIC  13/13 5.7 19 J CRF-SB05 CRF-SS-SB05-0001-D 9.01 9.01  40/40 2.62 J 71.7 J DABK-S-SO06 DABK-S-SO06-0001 11.3 11.3

BARIUM  13/13 12 391 CCRF-TP-02 CCRF-S-TP02-0010 52.2 52.2  40/40 15.1 J 60.6 DABK-S-SO02 DABK-S-SO02-0001 37.3 37.3

BERYLLIUM  13/13 0.265 0.8 CCRF-TP-05 CCRF-S-TP05-0010 0.473 0.473  2/40 0.352 J 0.37 J DABK-S-SO06 DABK-S-SO06-0001 0.57 0.815 0.361 0.34

CADMIUM  9/13 0.083 1.3 J CCRF-TP-02 CCRF-S-TP02-0010 0.0097 0.0145 0.327 0.229  0/40 0.57 0.815 0.338

CALCIUM  13/13 320 3400 CCRF-TP-02 CCRF-S-TP02-0010 1480 1480  0/40 194 1900 365

CHROMIUM  13/13 12 31.4 CCRF-TP-02 CCRF-S-TP02-0010 15.3 15.3  40/40 8.3 -- 28.2 DABK-S-SO02 DABK-S-SO02-0001 13.1 13.1

COBALT  13/13 7.1 13.8 J CCRF-TP-01 CCRF-S-TP01-0010 9.95 9.95  40/40 3.6 J 13.8 DABK-S-SO32 DABK-S-SO32-0001 6.38 6.38

COPPER  13/13 9.8 J 716 CCRF-TP-02 CCRF-S-TP02-0010 73.5 73.5  0/40 2.4 18.2 4.23

IRON  13/13 18000 J 33300 CCRF-TP-01 CCRF-S-TP01-0010 25500 25500  40/40 8840 53900 DABK-S-SO06 DABK-S-SO06-0001 19700 19700

LEAD  13/13 16.6 J 630 J CRF-SB08 CRF-SS-SB08-0001 90.7 90.7  40/40 13.4 49.5 J DABK-S-SO32 DABK-S-SO32-0001 27.2 27.2

MAGNESIUM  13/13 1700 4400 CRF-SB02 CRF-SS-SB02-0001 2910 2910  35/40 1360 2930 DABK-S-SO20 DABK-S-SO20-0001 964 1380 1790 1640

MANGANESE  13/13 196 J 489 CCRF-TP-01 CCRF-S-TP01-0010 367 367  40/40 50 477 J DABK-S-SO32 DABK-S-SO32-0001 210 210

MERCURY  12/13 0.018 J 0.19 J CCRF-TP-03 CCRF-S-TP03-0010 0.017 0.017 0.0522 0.0488  6/40 0.1 -- 0.68 DABK-S-SO32 DABK-S-SO32-0001 0.031 0.22 0.233 0.0703

NICKEL  13/13 14 J 31.5 J CCRF-TP-02 CCRF-S-TP02-0010 19.1 19.1  40/40 5.3 J 19.1 DABK-S-SO02 DABK-S-SO02-0001 10.7 10.7

POTASSIUM  13/13 297 J 510 -- -- CRF-SS-SB04-0001, CRF-SS-

SB08-0001

409 409  0/40 179 615 141

SELENIUM  13/13 0.13 J 2.8 CCRF-TP-03 CCRF-S-TP03-0010 0.918 0.918  0/38 4 5.7 2.36

SILVER  9/13 0.065 J 57.9 CCRF-TP-02 CCRF-S-TP02-0010 0.097 0.145 6.6 4.59  0/40 1.1 1.65 0.676

SODIUM  6/9 15 J 786 J CCRF-TP-02 CCRF-S-TP02-0010 37.5 46 156 111  0/12 29 814 188

THALLIUM  8/13 0.035 J 0.097 J CRF-SB03 CRF-SS-SB03-0001 0.81 1.2 0.057 0.235  0/40 2.8 4.1 1.69

VANADIUM  13/13 16 41 CCRF-TP-03 CCRF-S-TP03-0010 21.2 21.2  40/40 14 42.6 DABK-S-SO25 DABK-S-SO25-0001-D 27.8 27.8

ZINC  13/13 40.3 4040 CCRF-TP-02 CCRF-S-TP02-0010 374 374  40/40 21.4 93.7 DABK-S-SO22 DABK-S-SO22-0001 46.7 46.7

METALS (MG/KG)



TABLE 4

SUMMARY STATISTICS FOR SITE UNSATURATED SUBSURFACE SOIL AND BACKGROUND SUBSURFACE SOIL

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Frequency

of

Detection

Location of 

Max Detect

Minimum 

Non-Detect

Maximum 

Non-Detect

Average Of 

Positive 

Results

Average Of 

All Results

Frequency

of

Detection

Location of 

Max Detect

Minimum 

Non-Detect

Maximum 

Non-Detect

Average 

Of 

Positive 

Results

Average 

Of All 

Results

METALS (MG/KG)

ALUMINUM 7429-90-5 22/22 7300 -- 14800 -- CCRF-TP-06 -- -- 10820 10820 39/39 8390 -- 14000 -- BWBK-SO03 -- -- 10750 10750

ANTIMONY 7440-36-0 15/22 0.26 -- 4.5 J CCRF-TP-09 0.14 0.17 1.122 0.7905 0/39 -- -- -- -- -- 0.55 1.5 -- 0.4192

ARSENIC 7440-38-2 22/22 4.6 -- 19 -- CRF-SB06 -- -- 10.07 10.07 39/39 4.4 -- 37.1 -- BWBK-SO06 -- -- 15.26 15.26

BARIUM 7440-39-3 22/22 12.8 J 34 J CRF-TP14 -- -- 22.65 22.65 39/39 18.2 -- 33.4 -- BWBK-PM13 -- -- 25.57 25.57

BERYLLIUM 7440-41-7 22/22 0.28 -- 0.67 -- CCRF-TP-10 -- -- 0.4227 0.4227 39/39 0.39 -- 0.76 -- BWBK-PM02 -- -- 0.527 0.527

CADMIUM 7440-43-9 16/22 0.061 -- 2.6 J CCRF-TP-07 0.0095 0.011 0.3113 0.2278 13/39 0.084 J 0.28 -- BWBK-SO06 0.058 0.23 0.1618 0.09586

CALCIUM 7440-70-2 22/22 670 J 3800 J CRF-SB08 -- -- 1799 1799 39/39 646 J 1650 J BWBK-PM04 -- -- 1120 1120

CHROMIUM 7440-47-3 22/22 8.6 -- 18 -- CCRF-TP-06 -- -- 13.46 13.46 39/39 11.9 -- 21.3 -- BWBK-PM02 -- -- 14.51 14.51

COBALT 7440-48-4 22/22 5.4 -- 17.2 J CCRF-TP-07 -- -- 10.27 10.27 39/39 6.5 -- 17.7 --
BWBK-SO03, 
BWBK-SO19

-- -- 12.33 12.33

COPPER 7440-50-8 22/22 9.4 J 80.5 J CCRF-TP-07 -- -- 22.07 22.07 39/39 6.5 -- 30.5 -- BWBK-SO03 -- -- 16.53 16.53

IRON 7439-89-6 22/22 14000 J 39800 -- CCRF-TP-06 -- -- 24980 24980 39/39 14900 -- 46600 -- BWBK-SO06 -- -- 27920 27920

LEAD 7439-92-1 22/22 11 J, 160 J CRF-SB08 -- -- 41.75 41.75 39/39 5.2 -- 15.4 -- BWBK-SO06 -- -- 9.005 9.005

MAGNESIUM 7439-95-4 22/22 2000 J 5140 -- CCRF-TP-06 -- -- 2977 2977 39/39 2080 -- 3850 -- BWBK-SO03 -- -- 2831 2831

MANGANESE 7439-96-5 22/22 210 J 612 -- CCRF-TP-06 -- -- 343.2 343.2 39/39 191 -- 1520 J BWBK-PM06 -- -- 515.1 515.1

MERCURY 7439-97-6 18/22 0.021 J 0.077 J CCRF-TP-07 0.016 0.017 0.04603 0.03916 1/39 0.016 J 0.016 J BWBK-SO02 0.012 0.02 0.016 0.007378

NICKEL 7440-02-0 22/22 11 -- 28.6 J CCRF-TP-06 -- -- 17.9 17.9 39/39 11.4 -- 37.1 -- BWBK-SO03 -- -- 20.7 20.7

POTASSIUM 7440-09-7 22/22 271 J 780 -- CRF-TP15 -- -- 441.4 441.4 39/39 359 J 677 J BWBK-SO08 -- -- 494.9 494.9

SELENIUM 7782-49-2 21/22 0.14 J 2.5 --
CCRF-TP-06, 
CCRF-TP-10

0.1 0.1 0.9029 0.8641 2/39 0.5 J 0.71 J BWBK-SO02 0.17 0.45 0.5213 0.1505

SILVER 7440-22-4 14/22 0.034 J 0.2 -- CRF-SB08 0.095 0.11 0.09843 0.08184 0/39 -- -- -- -- -- 0.054 0.22 -- 0.07835

SODIUM 7440-23-5 10/22 33 J 140 -- CRF-TP15 30 48 60.7 31.77 23/39 54.1 J 94.5 J BWBK-PM01 53.7 74.3 74.73 55.81

THALLIUM 7440-28-0 14/22 0.041 J 0.077 J CRF-TP12 0.54 1.1 0.05721 0.171 0/39 -- -- -- -- -- 0.27 0.74 -- 0.2162

VANADIUM 7440-62-2 22/22 13 -- 24 -- CRF-SB07 -- -- 18.01 18.01 39/39 15.2 -- 28.5 -- BWBK-PM10 -- -- 19.07 19.07

ZINC 7440-66-6 22/22 45 J 120 J CRF-TP14 -- -- 63.11 63.11 39/39 29.7 -- 74.5 -- BWBK-SO03 -- -- 47.54 47.54

Background Subsurface Soil 

CASParameter
Minimum Result

Maximum 

Result

Minimum 

Result

Maximum 

Result

Unsaturated Subsurface Soil

Sample of Max Detect

BWBK-SB-SO02-0109-PM

BWBK-SB-SO03-0108

BWBK-SB-PM10-0105

BWBK-SB-SO08-0107

BWBK-SB-SO03-0108

BWBK-SB-SO02-0109-PM

--

BWBK-SB-PM01-0105

--

BWBK-SB-SO06-0108

BWBK-SB-SO03-0108

BWBK-SB-PM06-0105

BWBK-SB-SO03-0108, BWBK-
SB-SO19-0104

BWBK-SB-SO03-0108

BWBK-SB-SO06-0108

BWBK-SB-SO06-0108

BWBK-SB-PM04-0105

BWBK-SB-PM02-0104

BWBK-SB-SO06-0108-D

BWBK-SB-PM13-0106

BWBK-SB-PM02-0104

--

BWBK-SB-SO03-0108CCRF-S-TP06-0608

CRF-SO-SB07-0406

CRF-SO-TP14-0102

CRF-SO-SB08-0406

CRF-SO-TP15-0506

CRF-SO-TP12-0102

CCRF-S-TP06-0608

CRF-SO-TP15-0506

CCRF-S-TP06-0608, 
CCRF-S-TP10-0204

CCRF-S-TP06-0608

CCRF-S-TP06-0608

CCRF-S-TP07-0204

CCRF-S-TP07-0204

CCRF-S-TP06-0608

CRF-SO-SB08-0406

CRF-SO-SB08-0406

CCRF-S-TP06-0608

CCRF-S-TP07-0204

CRF-SO-TP14-0102

CCRF-S-TP10-0406-D

CCRF-S-TP07-0204

CCRF-S-TP09-0204

CRF-SO-SB06-0406

Sample of Max Detect



TABLE 5

SUMMARY STATISTICS FOR SITE SATURATED SOIL AND BACKGROUND SUBSURFACE SOIL

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Frequency

of

Detection

Location of 

Max Detect

Minimum 

Non-Detect

Maximum 

Non-Detect

Average 

Of 

Positive 

Results

Average Of 

All Results

Frequency

of

Detection

Location of 

Max Detect

Minimum 

Non-Detect

Maximum 

Non-Detect

Average 

Of 

Positive 

Results

Average 

Of All 

Results

METALS (MG/KG)

ALUMINUM 7429-90-5 21/21 3800 -- 24000 -- CRF-SB06 -- -- 10790 10790 39/39 8390 -- 14000 -- BWBK-SO03 -- -- 10750 10750

ANTIMONY 7440-36-0 20/21 0.16 J 1 -- CRF-SB08 0.15 0.15 0.3983 0.3829 0/39 -- -- -- -- -- 0.55 1.5 -- 0.4192

ARSENIC 7440-38-2 21/21 1.3 J 33 -- CRF-SB06 -- -- 10.74 10.74 39/39 4.4 -- 37.1 -- BWBK-SO06 -- -- 15.26 15.26

BARIUM 7440-39-3 21/21 5.5 J 32 -- CRF-SB07 -- -- 19.04 19.04 39/39 18.2 -- 33.4 -- BWBK-PM13 -- -- 25.57 25.57

BERYLLIUM 7440-41-7 21/21 0.092 J 0.51 -- CCRF-TP-09 -- -- 0.3333 0.3333 39/39 0.39 -- 0.76 -- BWBK-PM02 -- -- 0.527 0.527

CADMIUM 7440-43-9 20/21 0.036 J 0.27 -- CRF-SB05 0.01 0.01 0.0993 0.09481 13/39 0.084 J 0.28 -- BWBK-SO06 0.058 0.23 0.1618 0.09586

CALCIUM 7440-70-2 21/21 510 J 15000 J CRF-SB08 -- -- 1955 1955 39/39 646 J 1650 J BWBK-PM04 -- -- 1120 1120

CHROMIUM 7440-47-3 21/21 5.7 -- 25 -- CRF-SB06 -- -- 14.53 14.53 39/39 11.9 -- 21.3 -- BWBK-PM02 -- -- 14.51 14.51

COBALT 7440-48-4 21/21 3.1 -- 21 -- CRF-SB06 -- -- 11.45 11.45 39/39 6.5 -- 17.7 --
BWBK-SO03, 
BWBK-SO19

-- -- 12.33 12.33

COPPER 7440-50-8 21/21 4.2 -- 38 J CRF-SB06 -- -- 17.88 17.88 39/39 6.5 -- 30.5 -- BWBK-SO03 -- -- 16.53 16.53

IRON 7439-89-6 21/21 7900 J 66000 -- CRF-SB06 -- -- 30430 30430 39/39 14900 -- 46600 -- BWBK-SO06 -- -- 27920 27920

LEAD 7439-92-1 21/21 5.1 J 47 J CRF-SB01 -- -- 15.26 15.26 39/39 5.2 -- 15.4 -- BWBK-SO06 -- -- 9.005 9.005

MAGNESIUM 7439-95-4 21/21 1400 J, 9000 -- CRF-SB06 -- -- 3523 3523 39/39 2080 -- 3850 -- BWBK-SO03 -- -- 2831 2831

MANGANESE 7439-96-5 21/21 66 J 2200 -- CRF-SB06 -- -- 434.2 434.2 39/39 191 -- 1520 J BWBK-PM06 -- -- 515.1 515.1

MERCURY 7439-97-6 6/21 0.019 J 0.045 J CRF-SB08 0.017 0.017 0.031 0.01493 1/39 0.016 J 0.016 J BWBK-SO02 0.012 0.02 0.016 0.007378

NICKEL 7440-02-0 21/21 6.7 -- 47 -- CRF-SB06 -- -- 21.51 21.51 39/39 11.4 -- 37.1 -- BWBK-SO03 -- -- 20.7 20.7

POTASSIUM 7440-09-7 21/21 220 -- 1200 -- CRF-SB07 -- -- 586.8 586.8 39/39 359 J 677 J BWBK-SO08 -- -- 494.9 494.9

SELENIUM 7782-49-2 19/21 0.094 J 1.8 -- CCRF-TP-09 0.1 0.1 0.3404 0.3127 2/39 0.5 J 0.71 J BWBK-SO02 0.17 0.45 0.5213 0.1505

SILVER 7440-22-4 20/21 0.033 J 0.12 -- CRF-SB08 0.1 0.1 0.07 0.06905 0/39 -- -- -- -- -- 0.054 0.22 -- 0.07835

SODIUM 7440-23-5 11/21 30 J 82 -- CRF-SB03 21 57 53.45 37.25 23/39 54.1 J 94.5 J BWBK-PM01 53.7 74.3 74.73 55.81

THALLIUM 7440-28-0 20/21 0.02 J 0.13 -- CRF-SB03 0.79 0.79 0.05723 0.07331 0/39 -- -- -- -- -- 0.27 0.74 -- 0.2162

VANADIUM 7440-62-2 21/21 7.1 -- 23 -- CRF-SB01 -- -- 16.81 16.81 39/39 15.2 -- 28.5 -- BWBK-PM10 -- -- 19.07 19.07

ZINC 7440-66-6 21/21 18 J 100 -- CRF-SB01 -- -- 53.29 53.29 39/39 29.7 -- 74.5 -- BWBK-SO03 -- -- 47.54 47.54

CASParameter

Saturated Soil Background Subsurface Soil 

BWBK-SB-SO03-0108

Minimum 

Result

Maximum 

Result

BWBK-SB-PM01-0105

--

BWBK-SB-PM10-0105

BWBK-SB-SO08-0107

BWBK-SB-SO02-0109-PM

--

BWBK-SB-PM06-0105

BWBK-SB-SO02-0109-PM

BWBK-SB-SO03-0108

BWBK-SB-SO06-0108

BWBK-SB-SO06-0108

BWBK-SB-SO03-0108

BWBK-SB-PM02-0104

BWBK-SB-SO03-0108, BWBK-
SB-SO19-0104

BWBK-SB-SO03-0108

BWBK-SB-PM02-0104

BWBK-SB-SO06-0108

BWBK-SB-PM04-0105

--

BWBK-SB-SO06-0108-D

BWBK-SB-PM13-0106

BWBK-SB-SO03-0108

Minimum 

Result

Maximum 

Result
Sample of Max Detect

CRF-SO-SB01-1820

CRF-SO-SB08-3638

CRF-SO-SB03-1618

CRF-SO-SB03-1618

CRF-SO-SB07-2022

CCRF-S-TP09-1112

CRF-SO-SB01-0608

CRF-SO-SB06-1416-D

CRF-SO-SB08-0810

CRF-SO-SB06-1416

CRF-SO-SB06-1416

CRF-SO-SB01-0608

CRF-SO-SB06-1416

CRF-SO-SB06-1416

CRF-SO-SB06-1416

CRF-SO-SB06-1416

CCRF-S-TP09-1112

CRF-SO-SB05-1820

CRF-SO-SB08-0810

CRF-SO-SB08-0810

CRF-SO-SB06-1214

CRF-SO-SB07-2022

Sample of Max Detect

CRF-SO-SB06-1416



TABLE 6

WETLAND SOIL/SEDIMENT BACKGROUND COMPARISON

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Parameter Site FOD
Background 

FOD

Site 

Distribution

Background 

Distribution

Central 

Tendency 

Hypothesis 

Test

Central 

Tendency 

Hypothesis 

Test p-value

Central Tendency Hypothesis 

Test Conclusion
Slipage Test Quantile Test Overall Conclusion

ALUMINUM  13 / 13  20 / 20 Normal Nonparametric WRS 0.000285 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

ARSENIC  13 / 13  20 / 20 Normal Normal T-Test 5.22E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

BARIUM  13 / 13  20 / 20 Normal Nonparametric WRS 6.98E-09 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

CHROMIUM  13 / 13  20 / 20 Normal Nonparametric WRS 9.14E-07 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

COBALT  13 / 13  20 / 20 Normal Normal T-Test 1.95E-10 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

IRON  13 / 13  20 / 20 Normal Normal T-Test 8.44E-06 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

LEAD  13 / 13  20 / 20 Nonparametric Nonparametric WRS 0.0003752 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

MAGNESIUM  13 / 13  20 / 20 Normal Nonparametric WRS 0.0027 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

MANGANESE  13 / 13  20 / 20 Nonparametric Nonparametric WRS 1.75E-09 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

NICKEL  13 / 13  20 / 20 Normal Nonparametric WRS 3.79E-06 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

VANADIUM  13 / 13  20 / 20 Nonparametric Normal WRS 0.01556 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

ZINC  13 / 13  20 / 20 Nonparametric Nonparametric WRS 0.0003192 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

FOD = Frequency of Detection

WRS = Wilcoxon Rank Sum 

NA = More than 50 percent non-detects proportion test was used to compare site and background.

Notes:

5 percent significance level was used for all hypothesis tests.

There were less than two background detections for antimony beryllium, cadmium, calcium, copper, mercury, potassium, selenium, silver, sodium, and thallium.  Therefore background comparisons were not appropriate.



TABLE 7

TRUE SURFACE SOIL BACKGROUND COMPARISON

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Parameter Site FOD
Background 

FOD
Site Distribution Background Distribution

Central Tendency 

Hypothesis Test

Central 

Tendency 

Hypothesis 

Test p-value

Central Tendency Hypothesis 

Test Conclusion
Slipage Test Quantile Test Overall Conclusion

ALUMINUM  13 / 13  40 / 40 Nonparametric Normal WRS 0.08139 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
ARSENIC  13 / 13  40 / 40 Nonparametric Nonparametric WRS 1.25E-07 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BARIUM  13 / 13  40 / 40 Nonparametric Normal WRS 1.29E-05 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BERYLLIUM  13 / 13  2 / 40 Normal Assumed Nonparametric Proportion 0.0003138 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
CHROMIUM  13 / 13  40 / 40 Nonparametric Nonparametric WRS 0.006352 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
COBALT  13 / 13  40 / 40 Normal Nonparametric WRS 0.9869 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
IRON  13 / 13  40 / 40 Normal Nonparametric WRS 0.2475 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
LEAD  13 / 13  40 / 40 Nonparametric Normal WRS 0.1682 Site Greater than Background Site Consistent with Background Site Greater than Background Site Greater than Background
MAGNESIUM  13 / 13  35 / 40 Normal Nonparametric Gehan 1 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
MANGANESE  13 / 13  40 / 40 Normal Nonparametric WRS 0.8292 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
MERCURY  12 / 13  6 / 40 Nonparametric Nonparametric Proportion 1 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
NICKEL  13 / 13  40 / 40 Nonparametric Normal WRS 1 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
VANADIUM  13 / 13  40 / 40 Nonparametric Normal WRS 1.28E-06 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
ZINC  13 / 13  40 / 40 Nonparametric Nonparametric WRS 0.398 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background

FOD = Frequency of Detection
WRS = Wilcoxon Rank Sum 
NA = More than 50 percent non-detects proportion test was used to compare site and background.

Notes:
5 percent significance level was used for all hypothesis tests.
There were less than two background detections for antimony beryllium, cadmium, calcium, copper, potassium, selenium, silver, sodium, and thallium.  Therefore background comparisons were not appropriate.



TABLE 8

UNSATURATED SUBSURFACE SOIL BACKGROUND COMPARISON

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Parameter Site FOD
Background 

FOD

Site 

Distribution
Background Distribution

Central Tendency 

Hypothesis Test

Central 

Tendency 

Hypothesis 

Test p-

value

Central Tendency Hypothesis 

Test Conclusion
Slipage Test Quantile Test Overall Conclusion

Metals
ALUMINUM  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 0.001344 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
ARSENIC  21 / 21  39 / 39 Nonparametric Normal WRS 5.35E-09 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BARIUM  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 6.09E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BERYLLIUM  21 / 21  39 / 39 Normal Nonparametric WRS 5.68E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
CADMIUM  15 / 21  13 / 39 Nonparametric Nonparametric Proportion 1 Site Consistent with Background NA NA Site Consistent with Background
CALCIUM  21 / 21  39 / 39 Nonparametric Normal WRS 0.9413 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
CHROMIUM  21 / 21  39 / 39 Normal Nonparametric WRS 2.27E-05 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
COBALT  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 1.07E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
COPPER  21 / 21  39 / 39 Nonparametric Normal WRS 0.03859 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
IRON  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 3.07E-07 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
LEAD  21 / 21  39 / 39 Nonparametric Normal WRS 1 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
MAGNESIUM  21 / 21  39 / 39 Nonparametric Normal WRS 0.00886 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
MANGANESE  21 / 21  39 / 39 Nonparametric Nonparametric WRS 2.83E-10 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
MERCURY  18 / 21  1 / 39 Normal Assumed Nonparametric Proportion 1 Site Consistent with Background NA NA Site Consistent with Background
NICKEL  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 4.47E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
POTASSIUM  21 / 21  39 / 39 Normal Normal Unequal Variance T-Test 6.63E-05 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
SELENIUM  20 / 21  2 / 39 Nonparametric Assumed Nonparametric Proportion 1 Site Consistent with Background Site Greater than Background Site Greater than Background Site Greater than Background
SODIUM  8 / 13  23 / 39 Nonparametric Nonparametric Gehan 0.0219 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
VANADIUM  21 / 21  39 / 39 Normal Nonparametric WRS 5.35E-06 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
ZINC  21 / 21  39 / 39 Nonparametric Normal WRS 0.5859 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background

FOD = Frequency of Detection
WRS = Wilcoxon Rank Sum 
NA = More than 50 percent non-detects proportion test was used to compare site and background.

Notes:
5 percent significance level was used for all hypothesis tests.
Antimony, Mercury, Silver, and Thallium background concentrations are all non-detect and therefore background comparisons were not appropriate.



TABLE 9

DEEP SATURATED SUBSURFACE SOIL BACKGROUND COMPARISON

CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND

Parameter Site FOD
Background 

FOD
Site Distribution

Background 

Distribution

Central Tendency 

Hypothesis Test

Central 

Tendency 

Hypothesis 

Test p-value

Central Tendency Hypothesis 

Test Conclusion
Slipage Test Quantile Test Overall Conclusion

Metals
ALUMINUM  21 / 21  39 / 39 Nonparametric Normal WRS 0.001808 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
ARSENIC  21 / 21  39 / 39 Nonparametric Normal WRS 1.08E-07 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BARIUM  21 / 21  39 / 39 Normal Normal Unequal Variance T-Test 1.93E-07 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
BERYLLIUM  21 / 21  39 / 39 Normal Nonparametric WRS 1.25E-10 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
CADMIUM  20 / 21  13 / 39 Nonparametric Nonparametric Gehan 7.37E-03 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
CALCIUM  21 / 21  39 / 39 Nonparametric Normal WRS 0.4629 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
CHROMIUM  21 / 21  39 / 39 Nonparametric Nonparametric WRS 0.0006813 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
COBALT  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 1.64E-05 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
COPPER  21 / 21  39 / 39 Normal Normal T-Test 0.003514 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
IRON  21 / 21  39 / 39 Nonparametric Normal WRS 0.005628 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
LEAD  21 / 21  39 / 39 Nonparametric Normal WRS 0.6188 Site Greater than Background Site Greater than Background Site Greater than Background Site Greater than Background
MAGNESIUM  21 / 21  39 / 39 Nonparametric Normal WRS 0.5524 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
MANGANESE  21 / 21  39 / 39 Nonparametric Nonparametric WRS 4.87E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
MERCURY  6 / 21  1 / 39 Nonparametric Assumed Nonparametric Proportion 1 Site Consistent with Background NA NA Site Consistent with Background
NICKEL  21 / 21  39 / 39 Normal Normal Equal Variance T-Test 0.00296 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
POTASSIUM  21 / 21  39 / 39 Normal Normal Unequal Variance T-Test 0.6283 Site Greater than Background Site Consistent with Background Site Consistent with Background Site Greater than Background
SELENIUM  19 / 21  2 / 39 Nonparametric Assumed Nonparametric Proportion 1 Site Consistent with Background NA NA Site Consistent with Background
SODIUM  11 / 20  23 / 39 Normal Nonparametric Gehan 2.80E-05 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
VANADIUM  21 / 21  39 / 39 Normal Nonparametric WRS 4.02E-08 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background
ZINC  21 / 21  39 / 39 Nonparametric Normal WRS 0.03144 Site Consistent with Background Site Consistent with Background Site Consistent with Background Site Consistent with Background

FOD = Frequency of Detection
WRS = Wilcoxon Rank Sum 
NA = More than 50 percent non-detects proportion test was used to compare site and background.

Notes:
5 percent significance level was used for all hypothesis tests.
Antimony, Mercury, Silver, and Thallium background concentrations are all non-detect and therefore background comparisons were not appropriate.



 

 

 

 

 

 

 

 

 

 

 

 

Probability Plots – Wetland Soil/Sediment 

  



c(0, 0.5)

ALUMINUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 1 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

50
00

10
00

0
15

00
0

20
00

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

50
00

10
00

0
15

00
0

20
00

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 5000 10000 15000 20000

0
2

4
6

8

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

6200
12000
14000
13000
16000
19000

2600
3700
8900
9000
13000
20000

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

ARSENIC GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 2 OF 12

●

●

BACKGROUND WETLAND SOIL/SEDIMENT

5
10

15
20

25
30

35

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

● ●
●

●
●

●

●

●

●

●

−2 −1 0 1 2

5
10

15
20

25
30

35

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 5 10 15 20 25 30 35

0
2

4
6

8
10

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

7.5
16
18
18
20
34

1.6
4.1
6

8.7
10
22

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

BARIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 3 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

0
50

10
0

15
0

20
0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

0
50

10
0

15
0

20
0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 50 100 150 200 250

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

18
48
78
80
95
230

7.7
20
42
40
64
77

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

CHROMIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 4 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

20
40

60
80

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

● ●
●

●
●

●

●

●

−2 −1 0 1 2

20
40

60
80

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 20 40 60 80

0
2

4
6

8
10

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

10
17
22
24
25
82

4.6
11
14
14
18
25

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

COBALT GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 5 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

5
10

15
20

25
30

35

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

● ●
●

●●

●

●

●

●

●

−2 −1 0 1 2

5
10

15
20

25
30

35

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

10 20 30 40

0
1

2
3

4
5

6
7

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

6.1
12
18
17
20
36

2
4.3
7.6
6.6
8.8
11

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

IRON GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 6 OF 12

BACKGROUND WETLAND SOIL/SEDIMENT

10
00

0
20

00
0

30
00

0
40

00
0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

●

●
●

●

●

●

●

●

−2 −1 0 1 2

10
00

0
20

00
0

30
00

0
40

00
0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

10000 20000 30000 40000

0
1

2
3

4
5

6
7

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

16000
24000
30000
30000
34000
43000

8400
13000
22000
22000
28000
37000

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

LEAD GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 7 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

50
10

0
15

0
20

0
25

0
30

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●
●

●

●

●

●

●

●

●

−2 −1 0 1 2

50
10

0
15

0
20

0
25

0
30

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 50 100 150 200 250 300

0
1

2
3

4
5

6
7

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

22
45
73
92

110
300

14
27
58
73
130
160

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

MAGNESIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 8 OF 12

BACKGROUND WETLAND SOIL/SEDIMENT

10
00

20
00

30
00

40
00

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

10
00

20
00

30
00

40
00

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

1000 2000 3000 4000

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

1500
2600
3100
2900
3200
3600

880
1300
2200
2300
3000
4200

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

MANGANESE GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 9 OF 12

●

●
●

BACKGROUND WETLAND SOIL/SEDIMENT

0
20

00
40

00
60

00
80

00
10

00
0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

● ●

● ● ●

●

●

● ● ●

●

●

−2 −1 0 1 2

0
20

00
40

00
60

00
80

00
10

00
0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 2000 4000 6000 8000 10000

0
2

4
6

8

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

330
1000
2700
3000
4300
9700

120
190
360
660
780

2300

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

NICKEL GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 10 OF 12

●

BACKGROUND WETLAND SOIL/SEDIMENT

10
20

30
40

50

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

●

●
●

●

●

●

●

●

−2 −1 0 1 2

10
20

30
40

50

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 10 20 30 40 50

0
2

4
6

8

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

11
20
25
24
27
50

4.4
9.3
15
14
17
25

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

VANADIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 11 OF 12

●●●

●

BACKGROUND WETLAND SOIL/SEDIMENT

0
10

0
20

0
30

0
40

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●● ● ●

● ●

●
● ●

●

●

−2 −1 0 1 2

0
10

0
20

0
30

0
40

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 100 200 300 400 500

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

10
27
30
29
34
42

5.4
13
16
58
37
470

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

ZINC GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 12 OF 12

●

●

BACKGROUND WETLAND SOIL/SEDIMENT

0
10

0
20

0
30

0
40

0
50

0
60

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

0
10

0
20

0
30

0
40

0
50

0
60

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
WETLAND SOIL/SEDIMENT

0 100 200 300 400 500 600 700

0
2

4
6

8

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
WETLAND SOIL/SEDIMENT

77
110
190
190
240
530

26
57
96
160
230
670

BACKGROUND WETLAND SOIL/SEDIMENT

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



 

 

 

 

 

 

 

 

 

 

 

 

Probability Plots – Surface Soil 

  



c(0, 0.5)

ALUMINUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 1 OF 14

●

BACKGROUND TRUE SURFACE SOIL

10
00

0
30

00
0

50
00

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●
●

●
● ●

●
●

●

●

● ●
●

●

−2 −1 0 1 2

10
00

0
30

00
0

50
00

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 10000 20000 30000 40000 50000 60000

0
2

4
6

8
10

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

8200
9900
12000
12000
13000
17000

9000
9400
12000
15000
14000
55000

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

ARSENIC GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 2 OF 14

●

●

●

●

BACKGROUND TRUE SURFACE SOIL

10
20

30
40

50
60

70

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●
●

●

● ●
●

●

● ●
● ●

●

●

−2 −1 0 1 2

10
20

30
40

50
60

70

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 20 40 60 80

0
5

10
15

20

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

3.3
6.4
9.4
11
12
72

5.7
6.7
8.2
9

9.5
17

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

BARIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 3 OF 14

●

●

BACKGROUND TRUE SURFACE SOIL

0
10

0
20

0
30

0
40

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

● ●
●

● ● ●●

●

●●
●

●●

−2 −1 0 1 2

0
10

0
20

0
30

0
40

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 100 200 300 400

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

15
30
38
37
45
61

12
20
24
52
28
390

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

BERYLLIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 4 OF 14

●●

BACKGROUND TRUE SURFACE SOIL

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0.2 0.3 0.4 0.5 0.6 0.7 0.8

0
5

10
15

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

0.28
0.32
0.34
0.34
0.36
0.41

0.26
0.34
0.41
0.47
0.61
0.8

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

CHROMIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 5 OF 14

●

●

BACKGROUND TRUE SURFACE SOIL

10
15

20
25

30

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

● ●

●

● ●

●

●●

−2 −1 0 1 2

10
15

20
25

30

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

5 10 15 20 25 30 35

0
5

10
15

20
25

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

8.3
12
13
13
14
28

12
13
14
15
15
31

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

COBALT GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 6 OF 14

●

●

●

●

●

BACKGROUND TRUE SURFACE SOIL

4
6

8
10

12
14

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

● ●

●

●

●

●●
●

●

●

−2 −1 0 1 2

4
6

8
10

12
14

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

2 4 6 8 10 12 14

0
5

10
15

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

3.6
4.6
6.1
6.4
7.1
14

7.1
9

9.3
10
10
14

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

IRON GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 7 OF 14

●

●

BACKGROUND TRUE SURFACE SOIL

10
00

0
30

00
0

50
00

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

● ●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

10
00

0
30

00
0

50
00

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

10000 20000 30000 40000 50000

0
5

10
15

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

8800
16000
18000
20000
22000
54000

18000
21000
26000
26000
28000
33000

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

LEAD GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 8 OF 14

●

●

●

BACKGROUND TRUE SURFACE SOIL

0
10

0
20

0
30

0
40

0
50

0
60

0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

● ● ●●
●

●

●

●

●●

●

●●

−2 −1 0 1 2

0
10

0
20

0
30

0
40

0
50

0
60

0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 100 200 300 400 500 600 700

0
2

4
6

8
10

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

13
20
26
27
33
50

17
19
31
91
44
630

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

MAGNESIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 9 OF 14

●

●●

●
●
●

●
●

●

●

●

●

BACKGROUND TRUE SURFACE SOIL

10
00

20
00

30
00

40
00

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

10
00

20
00

30
00

40
00

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 1000 2000 3000 4000

0
5

10
15

20

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

480
1500
1700
1600
1800
2900

1700
2600
2700
2900
3200
4400

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

MANGANESE GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 10 OF 14

BACKGROUND TRUE SURFACE SOIL

10
0

20
0

30
0

40
0

50
0

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

) ●

●

●

●

●

●

●

●

●

●

●

●

●

−2 −1 0 1 2

10
0

20
0

30
0

40
0

50
0

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

100 200 300 400 500

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

50
92

190
210
300
480

200
320
370
370
430
490

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

MERCURY GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 11 OF 14

●●
●

●

●

● ●

BACKGROUND TRUE SURFACE SOIL

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●
●

●

●●

●

●

●

●●

●

●●

−2 −1 0 1 2

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

0
5

10
15

20
25

30
35

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

0.016
0.031
0.039
0.07
0.06
0.68

0.0085
0.023
0.044
0.049
0.06
0.14

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

NICKEL GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 12 OF 14

●

BACKGROUND TRUE SURFACE SOIL

5
10

15
20

25
30

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●
●

●

●

●

●

●

●

●
●

−2 −1 0 1 2

5
10

15
20

25
30

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

5 10 15 20 25 30 35

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

5.3
8.7
11
11
12
19

14
15
17
19
23
32

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

VANADIUM GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 13 OF 14

●

BACKGROUND TRUE SURFACE SOIL

15
20

25
30

35

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●

●

●

●

●

●

●

●

●

●

●

●
●

−2 −1 0 1 2

15
20

25
30

35

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

10 15 20 25 30 35 40

0
2

4
6

8
10

12
14

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

14
24
29
28
31
36

16
18
19
21
22
34

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES



c(0, 0.5)

ZINC GRAPHICAL DISPLAYS
CODDINGTON COVE

NAVAL STATION NEWPORT, RHODE ISLAND
 FIGURE 14 OF 14

●
●

●

BACKGROUND TRUE SURFACE SOIL

0
10

00
20

00
30

00
40

00

BOXPLOTS

C
O

N
C

E
N

T
R

AT
IO

N
 (

M
G

/K
G

)

●●● ●●
●

●

●

●● ●● ●

−2 −1 0 1 2

0
10

00
20

00
30

00
40

00

NORMAL PROBABILITY PLOT

THEORETICAL QUANTILES

S
A

M
P

LE
 Q

U
A

N
T

IL
E

S

●

BACKGROUND
TRUE SURFACE SOIL

0 1000 2000 3000 4000 5000

0
2

4
6

8
10

12

HISTOGRAMS

CONCENTRATION (MG/KG)

F
R

E
Q

U
E

N
C

Y

BACKGROUND
TRUE SURFACE SOIL

21
35
44
47
55
94

40
53
59
370
67

4000

BACKGROUND TRUE SOIL

MINIMUM
25TH PERCENTILE

MEDIAN
MEAN

75TH PERCENTILE
MAXIMUM

SUMMARY STATISTICS

UNITS ARE MG/KG

1/2 DETECTION LIMIT USED FOR NON−DETECTS

SUMMARY STATISTICS ROUNDED TO TWO SIGNIFICANT FIGURES
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APPENDIX I 
 

RECEPTOR PROFILES 
ECOLOGICAL RISK ASSESSMENT 

CODDINGTON COVE RUBBLE FILL AREA 
NAVSTA NEWPORT 

NEWPORT, RHODE ISLAND 
 

The following sections present the receptor profiles for the short-tailed shrew, American robin, meadow vole, 

northern bobwhite quail, and green heron.  The majority of the information for the profiles was obtained from 

the Wildlife Exposure Factors Handbook (USEPA, 1993). The data for the incidental soil ingestion rates were 

obtained from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or the USEPA Ecological Soil 

Screening Guidance (USEPA, 2007).   

 

The food and water ingestion rates listed in g/g (of body weight)-day on a wet weight basis were converted to 

dry weight for the ERA. The home ranges are presented in hectares in USEPA (1993) but were converted to 

acres by multiplying the number of hectares by 2.471.  Also note that the estimated percent of soil in the diets 

are listed in dry weight.  The attached table presents the calculation of the exposure parameters and how the 

calculations were done.   

 

The receptors were selected because Site 4 which has areas of grass, thorn-scrub, and light, wooded 

vegetation and a wetland area includes potential habitat for these receptors.  Also, potential food sources for 

the receptors such as plants, soil and sediment invertebrates, and small fish are likely present at the site.  The 

typical habitats of the receptors are described within each profile. 

 

Short-Tailed Shrew (Blarina brevicauda) 

 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need 

cool, moist habitats because of their high metabolic and water-loss rates.  The short-tailed shrew is primarily 

carnivorous, eating insects such as earthworms, slugs, and snails.   

 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0161 kg.  The listed food ingestion rates for shrews are 0.49 and 0.62 g/g-day (wet-weight).  The 

water ingestion rate was listed as 0.223 g/g-day.  The food and water ingestion rates in kg/day and L/day, 

respectively, were calculated as shown in the attached table.  The food ingestion rates were then multiplied by 

0.16, which is the percent solids of worms (Sample et al., 1997) to convert the ingestion rate from a wet-weight 

value to a dry-weight value.  The incidental soil ingestion rate was calculated by multiplying the ingestion rate 

by the percentage of soil that is incidentally ingested (assumed 3 percent for conservative food chain model 

and 0.9 percent for the average food chain model) from USEPA (2007).  3 percent is the 90
th
 percentile value 

and 0.9 percent is the 50
th
 percentile value from USEPA (2007).  The home range for the shrew (0. 9699 
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acres) was calculated using data from a tamarek bog in Manitoba (only value available). 

 

American Robin (Turdus migratorius) 

 

American robins’ habitats include parks, lawns, moist forests, swamps, open woodlands, and orchards.  

Robins forage on the ground in open areas, along habitat edges, or the edges of streams. They also may 

forage above ground in shrubs and within the lower branches of trees.  In the months preceding and during 

the breeding season, robins feed primarily on invertebrates and on some fruits.  During the rest of the year 

their diet consists primarily of fruits.  

 

The adult body weight for the American robin in New York woodlands and forests and in Pennsylvania ranged 

from 0.0773 to 0.0862 kg with an average of 0.0804 kg.  The only listed food ingestion rates were for robins in 

Kansas (1.52 g/g-day) and California (0.89 g/g-day), with an average of 1.205 g/g-day.  Studies calculating 

ingestion rates for the robin included in the USEPA (1993) are based on a diet comprised of berries.  Based 

on these studies, the food and water ingestion rates in kg/day and L/day, respectively, were calculated as 

shown in the attached table.  The food ingestion rates were then multiplied by 0.23, which is the percent solids 

of fruit (Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  

However, because it is assumed that the robin 100 percent of the robin’s diet are worms for the food chain 

models, the ingestion rate for the robin was calculated using field metabolism scaling as presented on the 

attached table (Nagy et al., 1999).  These are the values that will be used in the food chain model for this site.  

 

The water ingestion rate was estimated as 0.14 g/g-day.  The incidental soil ingestion rate was calculated by 

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (assumed 16.4 percent for 

the conservative food chain model and 6.4 percent for the average food chain model) from USEPA (2007).   

The 16.4 percent and 6.4 percent values are based on the American woodcock.   

 

The home range for the robin was calculated using data from Tennessee and a New York dense conifer 

forest.  The values ranged from 0.27 to 1.04 acres with an average home range of 0.6095 acres. 

 

Meadow Vole (Microtus pennsylvanicus) 

 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more 

cover, and fewer woody plants.  They typically consume green succulent vegetation, sedges, seeds, roots, 

bark, fungi, insects, and animal matter.  However, green succulent vegetation makes up the majority of their 

diet. 

 

The adult body weight for the vole ranges from 0.017 to 0.0524 kg with an average of 0.0358 kg. The only 

listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 0.325 g/g-
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day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g-day, with an average of 0.175 g/g-day. The 

food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown in the attached 

table.  The food ingestion rates were then multiplied by 0.15, which is the percent solids of vegetation (Sample 

et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  The incidental soil 

ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingested (assumed 3.2 percent for conservative food chain model and 1.2 percent for the average food chain 

model) from USEPA (2007).  3.2 percent is the 90
th
 percentile value and 1.2 percent is the 50

th
 percentile 

value from USEPA (2007).  The home range for the meadow vole ranges from 0.000494 to 0.2051 acres with 

an average home range of 0.0659 acres. 

 

Northern Bobwhite Quail (Colinus virginianus) 

 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses.  Bobwhite quails forage in areas 

with open vegetation, some bare ground, and light litter.  Seeds from weeds, woody plants, and grasses 

comprise the majority of an adult’s diet, although green vegetation has been found to dominate the diet of this 

species in winter in the southern areas of the United States. 

 

The adult body weight for the bobwhite quail ranges from 0.154 to 0.1939 kg with an average of 0.1751 kg. 

The listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (dry-weight), with an average of 

0.078 g/g-day. The water ingestion rate is estimated as 0.10 and 0.11 g/g-day, and measured as 0.10 to 0.13 

g/g-day, for an average water ingestion rate of 0.11 g/g-day. The food and water ingestion rates in kg/day and 

L/day, respectively, were calculated as shown in the attached table.  The food ingestion rates were already 

presented as dry-weight values because bird seed was the food source.  The incidental soil ingestion rate was 

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (assumed 

13.9 percent for conservative food chain model and 6.1 percent for the average food chain model) from 

USEPA (2007).  The 13.9 percent and 6.1 percent values are based on the mourning dove.  The home range 

for the quail ranges from 8.9 to 41.3 acres with an average home range of 18.8 acres. 

 

Green Heron (Butorides striatus) 

The green heron is a common bird in wetland thickets throughout the eastern United States.  It is typically a 

bird of swampy thickets where it forages in both fresh and salt water, especially along forested margins of 

ponds, lakes, rivers, streams, marshes, and swamps.  It prefers thick vegetation but will feed in the open when 

food is available.  Small fish are the primary prey, but green herons also consume insects and a variety of 

aquatic invertebrates.  Breeding populations in Mississippi are non-migratory.  The green heron is typically a 

solitary bird, but it nests in colonies with other green herons or with other species (Davis and Kushlan, 1994).  

 

Data for the green heron were not included in USEPA’s Wildlife Exposure Factors Handbook (USEPA, 1993), 
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so data were obtained elsewhere.  The mean adult body weight of 34 green herons in Florida was 212 g 

(Dunning, 1993).  Minimum and maximum body weights were not provided, but the standard deviation was 

5.92 g (Dunning, 1993).  A value of 0.200 kg was used as the BW term in Equation 1 for the conservative 

scenario.  This value is the mean minus two standard deviations from Dunning’s data.  The BW term in 

Equation 1 for the average scenario was the mean (0.212 kg) from Dunning’s data. 

 

Food ingestion rates for the green heron were not available.  Nagy et al (1999) provided allometric equations 

for several orders of birds but not for Ciconiiformes (herons).  Dry weight food ingestion in the conservative 

scenario (0.031 kg/day) was derived using the Nagy et al (1999) equation for “marine birds” based on a 0.224 

kg bird.  The 0.224 kg body weight value is the mean plus 2 standard deviations from Dunning’s (1993) green 

heron data (see paragraph immediately above); this value would approximate the 98
th
 percentile, and thus, 

represents a conservative approach.  Dry weight food ingestion in the average scenario (0.030 kg/day) was 

derived using the Nagy et al (1999) equation for marine birds based on a 0.212 kg bird, which is the mean 

body weight value from Dunning’s (1993) green heron data.   

 

Water ingestion rates for the green heron were not available.  Water ingestion in the conservative scenario 

(0.022 L/day) was derived using equation 3-15 from the Wildlife Exposure Factors Handbook (USEPA, 1993) 

for a 0.224 kg bird.  Water ingestion in the average scenario (0.021 L/day) was derived using equation 3-15 

from the Wildlife Exposure Factors Handbook (USEPA, 1993) for a 0.212 kg bird.   

 
Sediment ingestion data for fish-eating birds were not available in the literature.  However, a 5 percent 

sediment ingestion rate for piscivorous birds represented by the green heron was assumed.  Unlike 

shorebirds, herons do not probe the sediment.  Green herons capture prey with a darting stroke, grasping or 

spearing with the bill (Davis and Kushlan, 1994).  Therefore, an assumed value of 5 percent for incidental 

sediment ingestion is probably a conservative estimate.  The two sediment ingestion rates (0.0016 kg/day and 

0.0015 kg/day) were calculated by multiplying the two food ingestion rates (0.031 kg/day and 0.030 kg/day) by 

incidentally ingested sediment (5 percent of diet). 
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Exit Criteria for the Screening Risk Assessment (SRA):  Decision for 
exiting or continuing the ecological risk assessment. 

(1) Site passes SRA.  A determination is made that the site poses acceptable 
risk and shall be closed out for ecological concerns. 

(2) Site fails SRA:  The site must have both complete pathway and 
unacceptable risk.  As a result, the site will either have an interim cleanup 
or moves to the Tier 2. 

 Tier 1. Screening Risk Assessment (SRA):  Identify pathways and 
compare exposure point concentrations to benchmarks. 

Step 1:  Site visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)(1) 

Proceed to Exit Criteria 
for SRA 
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 Exit Criteria Step 3a Refinement 
(1) If re-evaluation of the 

conservative exposure 
assumptions (SRA) supports an 
acceptable risk determination, 
then the site exits the ecological 
risk assessment process. 

(2) If re-evaluation of the 
conservative exposure 
assumptions (SRA) does not 
support an acceptable risk 
determination, then the site 
continues in the BERA process.  
Proceed to Step 3b. 

Exit Criteria Baseline Risk Assessment 
1) If the site poses acceptable risk, then no further evaluation and no 

remediation from an ecological perspective is warranted. 
2) If the site poses unacceptable ecological risk and additional evaluation 

in the form of remedy development and evaluation is appropriate, 
proceed to Tier 3. 

Tier 3. Evaluation of Remedial Alternative (RAGS C) 
A. Develop site-specific, risk-based cleanup values. 
B. Qualitatively evaluate risk posed to the environment by implementation of each 

alternative (short-term) impacts and estimate risk reduction provided by each (long-
term) impacts; provide quantitative evaluation where appropriate.  Weigh alternative 
using the remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site 
closeout. 

Notes: 1 See USEPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).          
 2 Refinement includes but is not limited to background, bioavailability, detection frequency, etc. 
 3 Risk management is incorporated throughout the tiered approach. 
 

Tier 2.  Baseline Ecological Risk Assessment (BERA):            
Detailed assessment of exposure and hazard to “assessment 
endpoints” (ecological qualities to be protected). Develop site-
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions(2) 

(SRA)----Proceed to Exit Criteria for Step 3a 
 
Step 3b: Problem Formulation - Toxicity Evaluation; 

Assessment Endpoints; Conceptual Model; Risk 
Hypothesis (SMDP) 

Step 4: Study Design/DQO - Line of Evidence; Measurement  
     Endpoints; Work Plan and Sampling & Analysis Plan 

(SMDP) 
Step 5: Verification of Field Sampling Design (SMDP) 
Step 6: Site Investigation and Data Analysis (SMDP) 
Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 

FIGURE I-1 
 

NAVY ECOLOGICAL RISK ASSESSMENT TIERED APPROACH 

 



TABLE I-1

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT

NEWPORT, RHODE ISLAND

Data from EPA (1993)

Age/Sex/ Study

Species/Factor Cond./Seas. Value Average Calculation of Values Notes

Short-Tailed Shrew

Body Weight (g) A B 15 15 Minimum Value 0.0150 kg

Maximum Value 0.01921 kg

M summer 19.21 17.27 Overall Study Average 0.01613 kg

F summer 17.4

M fall 16.87

M fall 15.58

Food Ingestion Rate (g/g-day) A B 0.49 Conservative value: 0.0016 kg/day Maximum ingestion rate * Average Body weight * 0.16(1)

A B 0.62 Average value 0.00143 kg/day Average ingestion rate * Average Body weight * 0.16(1)

Overall Study Average 0.555
(1) - 0.16 = percent solids in earthworms to convert to a dry weight ingestion rate

Water Ingestion Rate (g/g-day) A B 0.223 Conservative value: 0.00428 L/day Ingestion rate * Maximum Body weight

Average value 0.00360 L/day Ingestion rate * Average Body weight

Meadow Vole

Body Weight (g) A M summer 40 36.7 Minimum Value 0.017 kg

A F summer 33.4 Maximum Value 0.052 kg

Overall Study Average 0.0358 kg

A M spring 52.4 48.0

A F spring 43.5

A B spring 26 21.2

A B summer 24.3

A B fall 17

A B winter 17.5

A M 35.5 37.3

A F 39

Food Ingestion Rate (g/g-day) 0.3 0.33 Conservative value: 0.001878 kg/day Maximum ingestion rate * Average Body weight * 0.15 (1)

0.35

Average value 0.001744 kg/day Average ingestion rate * Average Body weight * 0.15(1)

(1) - 0.15 = percent solids in vegetation to convert to a dry weight ingestion rate

Water Ingestion Rate A B 0.21 0.18 Conservative value: 0.007513 L/day Maximum ingestion rate * Average Body weight

A B 0.14 Average value 0.006261 L/day Average ingestion rate * Average Body weight

Derivation of Factors for Modeling



TABLE I-1

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT

NEWPORT, RHODE ISLAND

Data from EPA (1993)

Age/Sex/ Study

Species/Factor Cond./Seas. Value Average Calculation of Values Notes

Derivation of Factors for Modeling

Northern Bobwhite Quail

Body Weight (g) A B fall 189.9 191 Minimum Value 0.154 kg

A B winter 193.9 Maximum Value 0.194 kg

A B spring 190 Overall Study Average 0.1751 kg

A M winter 181 177

A M summer 163

A F winter 183

A F summer 180

A M winter 161 157

A M summer 154

A F winter 157

A F summer 157

Food Ingestion Rate (g/g-day) A B winter 0.093 0.078 Conservative value: 0.01628 kg/day Maximum ingestion rate * Average Body weight

A B spring 0.067

A B summer 0.079 Average value 0.01361 kg/day Average ingestion rate * Average Body weight

A B fall 0.072

Dry weight to wet weight conversion factor not needed because food items on a dry 

weight basis in the wildlife exposure factors handbook.

Water Ingestion Rate (g/g-day) A M summer 0.1 0.11 Conservative value: 0.022762 L/day Maximum ingestion rate * Average Body weight

A F summer 0.13

A M summer 0.11 Average value 0.01926 L/day Average ingestion rate * Average Body weight

A F summer 0.1

American Robin

Body Weight (g) A B 77.3 77.3 Minimum Value 0.0773 kg

Maximum Value 0.0862 kg

A M nonbreeding 86.2 Overall Study Average 0.0804 kg

A F nonbreeding 83.6 84.9

A M breeding 77.4

A F breeding 80.6 79

Food Ingestion Rate (g/g-day) B B free-living 0.89 For Eating Mostly Fruit 

Conservative value: 0.0281 kg/day Maximum ingestion rate * Average Body weight * 0.23(1)

- B free-living 1.52

Average value 0.0223 kg/day Average ingestion rate * Average Body weight * 0.23(1)

(1) - 0.23 = percent solids in fruit to convert to a dry weight ingestion rate

Overall Study Average 1.21

Based on Metabolic Scaling

0.01247 kg/day Used maximum body weight in below equation

0.01188 kg/day Used average body weight in below equation

Food ingestion rates were calculated from Nagy et al., (1999) for insectivores as follows:

FI = (9.7*BW(g)0.705)/18kJ/g/1000

Water Ingestion Rate (g/g-day) A B 0.14 Conservative value: 0.012 L/day Ingestion rate * Maximum Body weight

Average value 0.011 L/day Ingestion rate * Average Body weight

Green Heron

Body Weight (g) AB 212 212 Mean of 34 adults from Florida = 212 g, standard deviation = 5.92 g (Dunning, 1993)

  Conservative value: 0.200 kg Mean minus 2 standard deviations (Dunning, 1993)

  Average value 0.212 kg Mean (Dunning, 1993)

Food Ingestion Rate (g/g-day)   Conservative value: 0.031 kg/day Using allometric equation from Nagy et al (1999) for 0.224 kg marine bird



TABLE I-1

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT

NEWPORT, RHODE ISLAND

Data from EPA (1993)

Age/Sex/ Study

Species/Factor Cond./Seas. Value Average Calculation of Values Notes

Derivation of Factors for Modeling

(0.224 kg = mean plus 2 standard deviations from Dunning (1993) green heron data)

Average value 0.030 kg/day Using allometric equation from Nagy et al (1999) for 0.212 kg marine bird

Water Ingestion Rate (L/day)   Conservative value: 0.022 L/day Using equation 3-15 from USEPA (1993) for 0.224 kg bird

Average value 0.021 L/day Using equation 3-15 from USEPA (1993) for 0.212 kg bird

Notes:

A = Adult

F = Female, M = Male, B = Both

BW = Body Weight



TABLE I-2

TERRESTRIAL FOOD CHAIN MODEL - BAF/BSAF VALUES 

CODDINGTON RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Conservative Average Conservative Average Conservative Average

Volatile Organic Compounds

1,4-DICHLOROBENZENE NA NA NA NA NA NA

4-METHYL-2-PENTANONE NA NA NA NA NA NA

2-BUTANONE NA NA NA NA NA NA

ACETONE NA NA NA NA NA NA

BENZENE NA NA NA NA NA NA

CARBON DISULFIDE NA NA NA NA NA NA

CHLOROBENZENE NA NA NA NA NA NA

ETHYLBENZENE NA NA NA NA NA NA

METHYL ACETATE NA NA NA NA NA NA

METHYLENE CHLORIDE NA NA NA NA NA NA

TETRACHLOROETHENE NA NA NA NA NA NA

TOLUENE NA NA NA NA NA NA

TRICHLOROFLUOROMETHANE NA NA NA NA NA NA

Semivolatile Organic Compounds

2-METHYLNAPHTHALENE Regression equation from Eco SSL (1) 2.29E+00 2.29E+00 (2) 1.00E+00 1.00E+00

ACENAPHTHENE Regression equation from Eco SSL (1) 1.47E+00 1.47E+00 (1) 2.90E-01 2.90E-01 (7)

ACENAPHTHYLENE Regression equation from Eco SSL (1) 2.29E+01 2.29E+01 (1) 2.90E-01 2.90E-01 (7)

ANTHRACENE Regression equation from Eco SSL (1) 2.42E+00 2.42E+00 (1) 2.90E-01 2.90E-01 (7)

BENZALDEHYDE 5.33E+00 5.33E+00 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

BENZO(A)ANTHRACENE Regression equation from Eco SSL (1) 1.59E+00 1.59E+00 (1) 2.90E-01 2.90E-01 (7)

BENZO(A)PYRENE Regression equation from Eco SSL (1) 1.33E+00 1.33E+00 (1) 2.90E-01 2.90E-01 (7)

BENZO(B)FLUORANTHENE 3.10E-01 3.10E-01 (1) 2.60E+00 2.60E+00 (1) 2.90E-01 2.90E-01 (7)

BENZO(G,H,I)PERYLENE Regression equation from Eco SSL (1) 2.94E+00 2.94E+00 (1) 2.90E-01 2.90E-01 (7)

BENZO(K)FLUORANTHENE Regression equation from Eco SSL (1) 2.60E+00 2.60E+00 (1) 2.90E-01 2.90E-01 (7)

BIS(2-ETHYLHEXYL)PHTHALATE 1.50E-03 1.50E-03 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

BUTYL BENZYL PHTHALATE 6.95E-02 6.95E-02 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

CARBAZOLE 2.68E-01 2.68E-01 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

CHRYSENE Regression equation from Eco SSL (1) 2.29E+00 2.29E+00 (1) 2.90E-01 2.90E-01 (7)

DIBENZO(A,H)ANTHRACENE 1.30E-01 1.30E-01 (1) 2.31E+00 2.31E+00 (1) 2.90E-01 2.90E-01 (7)

DI-N-OCTYL PHTHALATE 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

FLUORANTHENE 5.00E-01 5.00E-01 (1) 3.04E+00 3.04E+00 (1) 2.90E-01 2.90E-01 (7)

FLUORENE Regression equation from Eco SSL (1) 9.57E+00 9.57E+00 (1) 2.90E-01 2.90E-01 (7)

INDENO(1,2,3-CD)PYRENE 1.10E-01 1.10E-01 (1) 2.86E+00 2.86E+00 (1) 2.90E-01 2.90E-01 (7)

NAPHTHALENE 1.22E+01 1.22E+01 (1) 4.40E+00 4.40E+00 (1) 2.90E-01 2.90E-01 (7)

PHENANTHRENE Regression equation from Eco SSL (1) 1.72E+00 1.72E+00 (1) 2.90E-01 2.90E-01 (7)

PYRENE 7.20E-01 7.20E-01 (1) 1.75E+00 1.75E+00 (1) 2.90E-01 2.90E-01 (7)

Pesticides/PCBs

ALDRIN 6.54E-03 6.54E-03 (3) 3.30E+00 3.30E+00 (5) 1.80E+00 1.80E+00 (7)

DIELDRIN 4.10E-01 4.10E-01 (1) 1.47E+01 1.47E+01 (1) 1.00E+00 1.00E+00

ENDOSULFAN I 2.31E-01 2.31E-01 (3) 1.00E+00 1.00E+00 1.80E+00 1.80E+00 (7)

ENDRIN ALDEHYDE 6.33E-02 6.33E-02 (3) 3.60E+00 3.60E+00 (5) 1.80E+00 1.80E+00 (7)

HEPTACHLOR EPOXIDE 4.98E-02 4.98E-02 (3) 3.60E+00 3.60E+00 (5) 1.80E+00 1.80E+00 (7)

METHOXYCHLOR 4.36E-02 4.36E-02 (3) 1.00E+00 1.00E+00 1.80E+00 1.80E+00 (7)

TOTAL AROCLOR 6.15E-04 6.15E-04 (3,9) 1.59E+01 6.67E+00 (6) 1.85E+00 1.85E+00 (7)

TOTAL CHLORDANE 9.50E-03 9.50E-03 (3) 5.00E+00 5.00E+00 (5) 2.22E+00 2.22E+00 (7)

TOTAL DDT Regression equation from Eco SSL (1) 1.12E+01 1.12E+01 (1) 7.70E+00 7.70E+00 (7)

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

GASOLINE RANGE ORGANICS 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Metals

ALUMINUM 4.00E-03 4.00E-03 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

ANTIMONY Regression equation from Eco SSL (1) 1.00E+00 1.00E+00 (1) 1.00E+00 1.00E+00

ARSENIC 3.75E-02 3.75E-02 (1) Regression equation from Eco SSL (1) 6.90E-01 1.43E-01 (8)

BARIUM 1.56E-01 1.56E-01 (1) 9.10E-02 9.10E-02 (1) 1.00E+00 1.00E+00

BERYLLIUM Regression equation from Eco SSL (1) 4.50E-02 4.50E-02 (1) 1.00E+00 1.00E+00

CADMIUM Regression equation from Eco SSL (1) Regression equation from Eco SSL (1) 7.99E+00 6.00E-01 (8)

CHROMIUM 4.10E-02 4.10E-02 (1) 3.06E-01 3.06E-01 (1) 4.68E-01 1.00E-01 (8)

COBALT 7.50E-03 7.50E-03 (1) 1.22E-01 1.22E-01 (1) 1.00E+00 1.00E+00

COPPER Regression equation from Eco SSL (1) 5.15E-01 5.15E-01 (1) 5.25E+00 1.56E+00 (8)

IRON 1.00E-02 1.00E-02 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

LEAD Regression equation from Eco SSL (1) Regression equation from Eco SSL (1) 6.07E-01 7.10E-02 (8)

MANGANESE 7.90E-02 7.90E-02 (1) Regression equation from Eco SSL (1) 1.00E+00 1.00E+00

MERCURY 5.00E+00 6.52E-01 (4) Regression - Sample et al., (1998) (6) 2.87E+00 1.14E+00 (8)

Chemical

Sediment Invertebrate 

Bioaccumulation FactorsEarthworm Bioaccumulation FactorsPlant Bioaccumulation Factors



TABLE I-2

TERRESTRIAL FOOD CHAIN MODEL - BAF/BSAF VALUES 

CODDINGTON RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 2

Conservative Average Conservative Average Conservative Average
Chemical

Sediment Invertebrate 

Bioaccumulation FactorsEarthworm Bioaccumulation FactorsPlant Bioaccumulation Factors

NICKEL Regression equation from Eco SSL (1) 1.06E+00 1.06E+00 (1) 2.32E+00 4.86E-01 (8)

SELENIUM Regression equation from Eco SSL (1) Regression equation from Eco SSL (1) 1.00E+00 1.00E+00

SILVER 1.40E-02 1.40E-02 (1) 2.05E+00 2.05E+00 (1) 1.00E+00 1.00E+00

THALLIUM 4.00E-03 4.00E-03 (3) 1.00E+00 1.00E+00 1.00E+00 1.00E+00

VANADIUM 4.85E-03 4.85E-03 (1) 4.20E-02 4.20E-02 (1) 1.00E+00 1.00E+00

ZINC Regression equation from Eco SSL (1) Regression equation from Eco SSL (1) 7.53E+00 1.94E+00 (8)

Notes:

A default value of 1.0 was assigned to chemicals with unknown BAFs.  No footnotes are listed by these values.

NA - Not Applicable; bioaccumulation of volatile organic compounds into food items was not evaluated.

Footnotes:

1 - USEPA (2007).  Where "Regression equation from Eco-SSL" is given, tissue concentration will be calculated using regression equations from USEPA (2007), 

     Attachment 4-1, Tables 4a (for inorganics), 4b (for organics), 4c (pentachlorophenol). Value for nickel is from 2005 version of the Eco SSL 

     Guidance Document (Attachment 4-1).

2 - See attachment for calculation of earthworm BAFs using site-specific total organic carbon data.

3 - ORNL Risk Assessment Information System (http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef)

4 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is median value.

5 - Calculated from literature field studies (see attachment).

6 - Sample et al., (February, 1998) conservative value is 90th percentile; average value is median value.

7 - USEPA (2004); only one value is available for conservative and average exposures.

8 - ORNL (August, 1998) for all chemicals; conservative value is 90th percentile; average value is median value.

9 - Aroclor-1260 used as surrogate.

Sources:

ORNL (Oak Ridge National Laboratory).  1998.  Empirical Model for the Uptake of Inorganic Chemicals from Soil by Plants. BJC/OR-133.  September.

ORNL,  1998.  Biota Sediment Accumulation Factors for Invertebrates: Review and recommendations for the Oak Ridge Reservation.  BJC/OR-112.  August.

ORNL,  2007.  Toxicity and Chemical-Specific Factors Database.  Oak Ridge National Laboratory Web Page, http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=csf

U.S. EPA, 2004.  The Incidence and Severity of Sediment Contamination in Surface Waters of the United States, Volume 1:National Sediment Quality Survey: Second 

Edition.  Office of Science and Technology. Washington, D.C.  EPA 823-R-04-007.  November.

U. S. EPA, 2007. Guidance for Developing Ecological Soil Screening Level, Attachment 4-1, Exposure Factors and Bioaccumulation Models for Derivation of Wildlife 

Eco-SSLs.  Office of Solid Waste and Emergency and Response. OSWER Directive 9285.7-55.  April.

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W., Suter II, and T.L. Ashwood.  1998.  Development and Validation of Bioaccumulation Models for Earthworms.  

Oak Ridge National Laboratory.  February. ES/ER/TM-220.



APPENDIX I 
 

SOIL TO EARTHWORM BAFS FOR PESTICIDES 
CODDINGTON RUBBLE FILL AREA 

NAVSTA NEWPORT, RHODE ISLAND 
 

This attachment presents the literature-derived soil to earthworm bioaccumulation factors (BAF) 

that will be incorporated into the food chain models for several pesticides because values were 

not available in other sources.   

 

The average BAFs for pesticides were calculated from field studies summarized in various 

studies.  The sources of the BAF are listed in the footnotes in Table E-5.  BAFs were calculated 

by dividing the worm concentration by the soil concentration (if the BAFs were not calculated 

within the study).  The BAFs were either presented on a wet-weight or dry weight basis.  Wet 

weight BAFs were derived by multiplying the dry weight BAF by 0.16, which is the percent solids 

of soil invertebrates (Sample et. al., 1997), while dry-weight BAFs were derived by dividing the 

dry weight BAF by 0.16.  For this ERA, the dry-weight BAFs were used in the food chain model. 

 

An average BAF was calculated for each pesticide, when data from more than one study were 

available.  The average BAF was used for both the conservative and average food chain models. 

 

References 

 

Gish, C.D., 1970.  Organochlorine Insecticide Residues in Soils and Soil Invertebrates from 

Agricultural Lands.  Pestic. Monit. J. 3:241-252.  Cited in Beyer, 1990. 

 

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W., Suter II, and C.J.E. Welsh.  1997. Methods and 

Tools for Estimation of the Exposure of Terrestrial Wildlife to Contaminants. Oak Ridge National 

Laboratory.  October. ORNL/TM-13391. 



TABLE I-3

EARTHWORM BAFS FOR PESTICIDES

Study Values Calculated Values

Worm Concentration Soil Dry Wet Final Final

Dry Wet Conc. Weight Weight Dry Weight(1) Wet Weight(2)

Parameter Weight Weight (dry weight) BAF BAF BAF BAF Reference Comments

Aldrin NA NA NA 3.3 NA 3.3 0.528 1 from data collected in 7 agricultural fields

Chlordane NA NA NA 5 NA 5.0 0.8 1 from data collected in 7 agricultural fields

Endrin NA NA NA 3.6 NA 3.6 0.576 1 from data collected in 26 agricultural fields

Heptachlor epoxide NA NA NA 3 NA 3.0 0.48 1 from data collected in 9 agricultural fields

Notes:

BAF - bioaccumulation factor = worm concentration/soil concentration

NA - Not applicable

The percent solids of earthworms is assummed to be 0.16 [Sample et al., 1997])

1 - The calculated dry weight BAF was either obtained directly from the study or was calculated by dividing the wet weight BAF by 0.16

2 - The calculated wet weight BAF was either obtained directly from the study or was calculated by multiplying the dry weight BAF by 0.16

Reference

1 - Gish, 1970



TABLE I-4

CALCULATION OF SOIL TO EARTHWORM BIOACCUMULATION FACTORS

Parameter log KOW
(1) log KWW

(2) KWW(wet wt)
(2) KWW(dry wt)

(2)

2-methylnaphthalene 3.9 1.4 22.7 142

Parameter KWW KOC f OC Kd BAF(2)

2-methylnaphthalene 142 6190 0.01 61.9 2.29

1 - Source of this value is U.S. EPA, 2003.
2 - These values were calculated as described in Table 5 in U.S. EPA, 2007.

Sources:
USEPA (U.S. Environmental Protection Agency).  2003.  Procedures for the Derivation of Equilibrium 
Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: PAH Mixtures.  EPA/600/R-
02/013.  November.
USEPA, 2007. Guidance for Developing Ecological Soil Screening Level, Attachment 4-1, Exposure Factors and 
Bioaccumulation Models for Derivation of Wildlife Eco-SSLs.  Office of Solid Waste and Emergency and 
Response. OSWER Directive 9285.7-55.  April.

W5208525D CTO 31



TABLE I-5

TOXICITY REFERENCE VALUES

Mammal Bird
NOAEL LOAEL NOAEL LOAEL

VOLATILES
1,4-Dichlorobenzene 30 300 NV NV
2-Butanone 1771 4571 NV NV
4-Methyl-2-pentanone NV NV NV NV
Acetone 10 50 20089 200890
Benzene 26.36 263.6 NV NV
Carbon Disulfide 12.6 25.6 NV NV
Chlorobenzene 2.725 5.45 NV NV
Ethylbenzene 9.71 29.1 NV NV
Methyl acetate NV NV NV NV
Methylene Chloride 5.85 50 NV NV
Tetrachloroethene 1.4 7 NV NV
Toluene 26 260 NV NV
Trichlorofluoromethane 34.9 349 NV NV
SEMIVOLATILES
2-Methylnaphthalene 65.6 356 2 20
Acenaphthene 65.6 356 2 20
Acenaphthylene 65.6 356 2 20
Anthracene 65.6 356 2 20
Benzaldehyde 20 40 NV NV
Benzo(a)anthracene 0.615 38.4 2 20

Benzo(a)pyrene 0.615 38.4 2 20
Benzo(b)fluoranthene 0.615 38.4 2 20
Benzo(g,h,i)perylene 0.615 38.4 2 20
Benzo(k)fluoranthene 0.615 38.4 2 20
Bis(2-Ethylhexyl)phthalate 18.3 183 1.11 11.1
Butyl benzyl phthalate 15.9 47 NV NV
Carbazole 65.6 356 2 20
Chrysene 0.615 38.4 2 20
Dibenzo(a,h)anthracene 0.615 38.4 2 20
Di-n-octyl phthalate NV NV NV NV
Fluoranthene 65.6 356 2 20
Fluorene 65.6 356 2 20
High Molecular Weight PAHs 0.615 38.4 2 20
Indeno(1,2,3-cd)pyrene 0.615 38.4 2 20
Low Molecular Weight PAHs 65.6 356 2 20
Naphthalene 65.6 356 2 20
Phenanthrene 65.6 356 2 20
Pyrene 0.615 38.4 2 20
Total PAHs NV NV NV NV
PESTICIDES/PCBs
Aldrin 0.2 1 NV NV
Dieldrin 0.015 1.27 0.0709 0.8
Endosulfan I 0.15 1.5 10 100
Endrin Aldehyde 0.092 0.92 0.01 0.1
Heptachlor Epoxide 0.1 1 NV NV
Methoxychlor 4 8 NV NV
Total Aroclor 0.068 0.68 0.18 1.8
Total Chlordane 4.58 9.16 2.14 10.7
Total DDT 0.147 5.56 0.227 2.7

PARAMETER



TABLE I-5

TOXICITY REFERENCE VALUES

Mammal Bird
NOAEL LOAEL NOAEL LOAELPARAMETER

PETROLEUM HYDROCARBONS
Diesel Range Organics NV NV NV NV
Gasoline Range Organics NV NV NV NV
INORGANICS
Aluminum 1.93 19.3 109.7 1097
Antimony 0.059 2.76 NV NV
Arsenic 1.04 4.55 2.24 4.51
Barium 51.8 82.7 20.8 41.7
Beryllium 0.532 0.673 NV NV
Cadmium 0.77 6.9 1.47 6.35
Chromium 2.40 58.17 2.66 15.63
Cobalt 7.33 18.90 7.61 18.34
Copper 5.6 82.7 4.05 34.87
Iron 50 500 100 1000
Lead 4.7 186.4 1.63 44.63
Manganese 51.5 145.67 179 376.6
Mercury 0.032 0.16 0.0064 0.064
Nickel 1.70 14.77 6.71 18.57
Selenium 0.143 0.661 0.29 0.819
Silver 6.02 118.6 2.02 60.47
Thallium 0.0074 0.074 NV NV
Vanadium 4.16 9.44 0.34 1.69
Zinc 75.4 297.58 66.1 171.44

Notes:

The sources of these NOAELS and LOAELS are presented in the table titled "Sources and 
Endpoints for NOAELS and LOAELS for Terrestrial Wildlife" in this appendix.

The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was the
 basis for the value.  Also, if only a NOAEL was available, the value was multiplied by 10 to
 estimate the LOAEL.  If only a LOAEL was available, the value was divided by 10 to estimate
 the NOAEL.



TABLE I-6

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE

PAGE 1 OF 3

Concentration Chronic/

Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference

Volatile Organics

1,4-Dichlorobenzene 300 LOAEL mortality chronic rat NTP, 1987 ATSDR, 1998

2-Butanone 4571 LOAEL reproduction chronic rat Cox et al., 1975 Sample et.al., 1996

2-Butanone 1771 NOAEL reproduction chronic rat Cox et al., 1975 Sample et.al., 1996

Acetone 500 LOAEL systemic subchronic rat USEPA, 1986 Sample et.al., 1996

Acetone 20089 NOAEL mortality chronic Japanese quail Hill, 1986 LANL, 2000

Acetone 100 NOEL systemic subchronic rat USEPA, 1986 Sample et.al., 1996

Benzene 263.6 LOAEL reproduction chronic mouse Nawrot and Staples, 1989 Sample et.al., 1996

Carbon Disulfide 256 LOAEL systemic subchronic rat Hoffman and Klapperstuck, 1990 ASTDR, 1994

Carbon Disulfide 126 NOAEL systemic subchronic rat Hoffman and Klapperstuck, 1990 ASTDR, 1994

Chlorobenzene 54.5 LOAEL systemic subchronic dog Monsanto, 1967 & Knapp et al, 1971 IRIS, 1999

Chlorobenzene 27.25 NOAEL systemic subchronic dog Monsanto, 1967 & Knapp et al, 1971 IRIS, 1999

Ethylbenzene 291 LOAEL systemic subchronic rat Wolf, 1956 IRIS, 1998

Ethylbenzene 97.1 NOAEL systemic subchronic rat Wolf, 1956 IRIS, 1998

Methylene Chloride 50 LOAEL systemic chronic rat NCA, 1982 Sample et.al., 1996

Methylene Chloride 5.85 NOAEL systemic chronic rat NCA, 1982 Sample et.al., 1996

Tetrachloroethene 70 LOAEL systemic subchronic mouse Buben and O'Flaherty, 1985 Sample et.al., 1996

Tetrachloroethene 14 NOAEL systemic subchronic mouse Buben and O'Flaherty, 1985 Sample et.al., 1996

Toluene 260 LOAEL reproductive chronic mouse Nawrot and Staples, 1989 Sample et.al., 1996

Trichlorofluoromethane 349 LOAEL mortality chronic rat NCI, 1978 IRIS, 2009

Semivolatiles Organics

7,12-Dimethylbenz(a)anthracene 20 LOAEL systemic chronic nestling/starlings Trust et al., 1994

7,12-Dimethylbenz(a)anthracene 2 NOAEL systemic chronic nestling/starlings Trust et al., 1994

Benzaldehyde 200 NOAEL systemic subchronic rat Kluwe et al., 1983 IRIS, 2009

Benzaldehyde 400 LOAEL systemic subchronic rat Kluwe et al., 1983 IRIS, 2009

Bis(2-ethylhexyl)phthalate 183.3 LOAEL reproductive chronic mouse Lamb et al., 1987 Sample et.al., 1996

Bis(2-ethylhexyl)phthalate 18.33 NOAEL reproductive chronic mouse Lamb et al., 1987 Sample et.al., 1996

Bis(2-ethylhexyl)phthalate 1.11 NOAEL reproductive chronic ringed dove Peakall, 1974 Sample et.al., 1996

Butylbenzylphthalate 470 LOAEL systemic subchronic rat NTP, 1985 IRIS, 2002

Butylbenzylphthalate 159 NOAEL systemic subchronic rat NTP, 1985 IRIS, 2002

Carbazole 356 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Carbazole 65.6 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

High Molecular Weight PAHs 38.4 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

High Molecular Weight PAHs 0.615 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Low Molecular Weight PAHs 356 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Low Molecular Weight PAHs 65.6 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Pesticides

4,4'-DDT 5.56 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

4,4'-DDT 2.7 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

4,4'-DDT 0.147 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

4,4'-DDT 0.227 NOAEL

reproduction & 

growth chronic birds USEPA, 2007

Aldrin 1 LOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996

Aldrin 0.2 NOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996

Aroclor-1254 1.8 LOAEL reproductive chronic pheasant Dahlgren et al., 1972 Sample et.al., 1996

Aroclor-1254 0.68 LOAEL reproduction chronic mouse McCoy et al., 1995 Sample et.al., 1996

Chlordane 10.7 LOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996

Chlordane 9.16 LOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996

Chlordane 2.14 NOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996

Chlordane 4.58 NOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996

Dieldrin 0.8 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

Dieldrin 1.27 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Dieldrin 0.0709 NOAEL

reproduction & 

growth chronic birds USEPA, 2007

Dieldrin 0.015 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Endrin 0.92 LOAEL reproduction chronic mouse Good and Ware, 1969 Sample et.al., 1996

Endrin 0.1035 LOAEL reproduction chronic screech owl Fleming et al., 1982 Sample et.al., 1996

Endosulfan 1.5 NOAEL reproduction subchronic rat Dikshith et al., 1984 ATSDR, 1993

Endosulfan 10 NOAEL reproduction chronic gray partridge Abiola, 1992 Sample et.al., 1996

Heptachlor 1 LOAEL reproduction chronic mink Crum et al., 1993 Sample et.al., 1996
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Concentration Chronic/

Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference

Inorganics

Aluminum 19.3 LOAEL reproductive chronic mouse Ondreicka et al., 1966 Sample et.al., 1996

Aluminum 109.7 NOAEL reproductive chronic ringed dove Carriere et al., 1986 Sample et.al., 1996

Antimony 2.76 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Antimony 0.059 NOAEL

reproduction & 

growth chronic rat USEPA, 2005

Arsenic 2.24 NOAEL

reproduction & 

growth chronic chicken USEPA, 2005

Arsenic 1.04 NOAEL

reproduction & 

growth chronic dog USEPA, 2005

Barium 82.7 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Barium 416.53 LOAEL Survival subchronic chicks Johnson et al., 1960 Sample et.al., 1996

Barium 51.8 NOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Barium 208.26 NOAEL Survival subchronic chicks Johnson et al., 1960 Sample et.al., 1996

Beryllium 0.673 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Beryllium 0.532 NOAEL Survival chronic rat USEPA, 2005

Cadmium 6.35 LOAEL

reproduction & 

growth chronic birds USEPA, 2005

Cadmium 6.9 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Cadmium 1.47 NOAEL

reproduction & 

growth chronic birds USEPA, 2005

Cadmium 0.77 NOAEL

reproduction & 

growth chronic rat USEPA, 2005

Chromium(III) 15.63 LOAEL

reproduction & 

growth chronic birds USEPA, 2008

Chromium(III) 58.17 LOAEL

reproduction & 

growth chronic mammals USEPA, 2008

Chromium(III) 2.66 NOAEL

reproduction & 

growth chronic birds USEPA, 2008

Chromium(III) 2.4 NOAEL

reproduction & 

growth chronic mammals USEPA, 2008

Cobalt 18.34 LOAEL

reproduction & 

growth chronic birds USEPA, 2005

Cobalt 18.9 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Cobalt 7.61 NOAEL

reproduction & 

growth chronic birds USEPA, 2005

Cobalt 7.33 NOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Copper 34.87 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

Copper 82.7 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Copper 4.05 NOAEL

reproduction & 

growth chronic chicken USEPA, 2007

Copper 5.6 NOAEL

reproduction & 

growth chronic pig USEPA, 2007

Iron 500 LOAEL unknown chronic rabbit NAS, 1980

Iron 1000 LOAEL unknown chronic poultry NAS, 1980

Lead 44.6 LOAEL

reproduction & 

growth chronic birds USEPA, 2005

Lead 186.4 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Lead 1.63 NOAEL

reproduction & 

growth chronic chicken USEPA, 2005

Lead 4.7 NOAEL

reproduction & 

growth chronic rat USEPA, 2005

Manganese 376.6 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

Manganese 145.67 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Manganese 179 NOAEL

reproduction & 

growth chronic birds USEPA, 2007

Manganese 51.5 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Mercury 0.064 LOAEL reproductive chronic mallard duck Heinz, 1979 Sample et.al., 1996

Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996

Mercury 0.032 NOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996

Nickel 18.57 LOAEL

reproduction & 

growth chronic birds USEPA, 2007
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Nickel 14.77 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Nickel 6.71 NOAEL

reproduction & 

growth chronic birds USEPA, 2007

Nickel 1.7 NOAEL

reproduction & 

growth chronic mouse USEPA, 2007

Selenium 0.819 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

Selenium 0.661 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Selenium 0.29 NOAEL

reproduction & 

growth chronic chicken USEPA, 2007

Selenium 0.143 NOAEL

reproduction & 

growth chronic pig USEPA, 2007

Silver 60.47 LOAEL

reproduction & 

growth chronic birds USEPA, 2006

Silver 118.62 LOAEL

reproduction & 

growth subchronic* mammals USEPA, 2006

Silver 2.02 NOAEL

reproduction & 

growth subchronic* turkey USEPA, 2006

Silver 6.02 NOAEL

reproduction & 

growth chronic pig USEPA, 2006

Thallium 0.74 LOAEL reproductive subchronic rat Formigli et al., 1986 Sample et.al., 1996

Vanadium 1.686 LOAEL

reproduction & 

growth chronic birds USEPA, 2005

Vanadium 9.436 LOAEL

reproduction & 

growth chronic mammals USEPA, 2005

Vanadium 0.344 NOAEL

reproduction & 

growth chronic chicken USEPA, 2005

Vanadium 4.16 NOAEL

reproduction & 

growth chronic mouse USEPA, 2005

Zinc 297.58 LOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Zinc 171.44 LOAEL

reproduction & 

growth chronic birds USEPA, 2007

Zinc 75.4 NOAEL

reproduction & 

growth chronic mammals USEPA, 2007

Zinc 66.1 NOAEL

reproduction & 

growth chronic birds USEPA, 2007

Notes:

NOAEL = No Observed Adverse Effects Level

LOAEL = Lowest Observed Adverse Effects Level

The NOAELS and LOAELS for the following PAHs are based on the Low Molecular Weight PAH values: acenapthylene, acenaphthene, anthracene, fluoranthene, fluorene, 

     phenanthrene, 2-methylnaphthalene, and naphthalene.

The NOAELS and LOAELS for the following PAHs are based on the High Molecular Weight PAH values: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

     benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, indeno(1,2,3-c,d)pyrene, and pyrene.

The NOAELS and LOAELS for the PAHs for birds were based on 7,12-dimethylbenz(a)anthracene. 

The LOAELs used for several metals were calculated as the geometric mean of growth and reproduction data from the Ecological Soil 

     Screening Levels (U.S. EPA, 2005, 2006, 2007).

The LOAELs for Aroclor-1254 were used as surrogates for Aroclors. 

References for the NOAELS and LOAELs are presented in this Attachment and Titled "TRV Source and Endpoint References".

* Value has been adjusted for chronic effects.
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APPENDIX I

CHEMICAL CONCENTRATIONS IN SOIL, SURFACE WATER, AND TISSUE

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics

ALUMINUM 5.54E+04 1.53E+04 1.53E+04 1.53E+04 7.30E-01 2.55E-01 4.60E-01 2.55E-01 1.00E+00 1.00E+00 5.54E+04 1.53E+04 4.00E-03 4.00E-03 2.22E+02 6.14E+01

ANTIMONY 9.80E+00 1.24E+00 1.75E+00 1.24E+00 4.60E-04 4.93E-04 4.60E-04 4.60E-04 1.00E+00 1.00E+00 9.80E+00 1.24E+00 Regression equation from Eco SSL 3.36E-01 4.84E-02

BARIUM 3.91E+02 5.22E+01 5.22E+01 5.22E+01 2.70E-02 1.80E-02 1.80E-02 1.80E-02 9.10E-02 9.10E-02 3.56E+01 4.75E+00 1.56E-01 1.56E-01 6.10E+01 8.14E+00

BERYLLIUM 8.30E-01 4.73E-01 4.73E-01 4.73E-01 4.50E-02 4.50E-02 3.74E-02 2.13E-02 Regression equation from Eco SSL 5.10E-01 3.37E-01

CADMIUM 1.30E+00 2.29E-01 3.27E-01 2.29E-01 1.20E-04 9.21E-05 7.63E-05 9.21E-05 Regression equation from Eco SSL 1.02E+01 2.56E+00 Regression equation from Eco SSL 7.18E-01 2.78E-01

CHROMIUM 3.14E+01 1.53E+01 1.53E+01 1.53E+01 2.50E-03 1.28E-03 1.28E-03 1.28E-03 3.06E-01 3.06E-01 9.61E+00 4.69E+00 4.10E-02 4.10E-02 1.29E+00 6.28E-01

COPPER 7.16E+02 7.35E+01 7.35E+01 7.35E+01 5.50E-03 2.75E-03 2.75E-03 2.75E-03 5.15E-01 5.15E-01 3.69E+02 3.79E+01 Regression equation from Eco SSL 2.60E+01 1.06E+01

IRON 3.33E+04 2.55E+04 2.55E+04 2.55E+04 1.10E+01 4.24E+00 4.24E+00 4.24E+00 1.00E+00 1.00E+00 3.33E+04 2.55E+04 1.00E-02 1.00E-02 3.33E+02 2.55E+02

LEAD 6.30E+02 9.07E+01 9.07E+01 9.07E+01 4.90E-03 1.96E-03 1.96E-03 1.96E-03 Regression equation from Eco SSL 1.46E+02 3.05E+01 Regression equation from Eco SSL 9.86E+00 3.32E+00

MERCURY 1.90E-01 4.89E-02 5.23E-02 4.89E-02 Regression - Sample et al., (1998) 6.18E-01 3.91E-01 5.00E+00 6.52E-01 9.50E-01 3.19E-02

SELENIUM 2.80E+00 9.18E-01 9.18E-01 9.18E-01 9.80E-04 6.52E-04 9.55E-04 6.52E-04 Regression equation from Eco SSL 1.97E+00 8.71E-01 Regression equation from Eco SSL 1.58E+00 4.62E-01

SILVER 5.79E+01 4.59E+00 6.60E+00 4.59E+00 2.05E+00 2.05E+00 1.18E+02 9.38E+00 1.40E-02 1.40E-02 8.11E-01 6.42E-02

VANADIUM 4.10E+01 2.12E+01 2.12E+01 2.12E+01 2.20E-03 1.07E-03 1.07E-03 1.07E-03 4.20E-02 4.20E-02 1.72E+00 8.91E-01 4.85E-03 4.85E-03 1.99E-01 1.03E-01

ZINC 4.04E+03 3.74E+02 3.74E+02 3.74E+02 4.10E-02 1.64E-02 3.50E-02 1.64E-02 Regression equation from Eco SSL 1.30E+03 5.97E+02 Regression equation from Eco SSL 4.81E+02 1.29E+02

Pesticides/PCBs

ALDRIN 2.70E-04 4.83E-04 2.70E-04 2.70E-04 3.30E+00 3.30E+00 8.91E-04 8.91E-04 6.54E-03 6.54E-03 1.77E-06 1.77E-06

ENDOSULFAN I 1.00E-04 4.70E-04 1.00E-04 1.00E-04 1.00E+00 1.00E+00 1.00E-04 1.00E-04 2.31E-01 2.31E-01 2.31E-05 2.31E-05

ENDRIN ALDEHYDE 7.30E-03 1.62E-03 7.30E-03 1.62E-03 3.60E+00 3.60E+00 2.63E-02 5.84E-03 6.33E-02 6.33E-02 4.62E-04 1.03E-04

HEPTACHLOR EPOXIDE 6.70E-05 4.67E-04 6.70E-05 6.70E-05 3.60E+00 3.60E+00 2.41E-04 2.41E-04 4.98E-02 4.98E-02 3.34E-06 3.34E-06

METHOXYCHLOR 9.80E-02 8.58E-03 3.71E-02 8.58E-03 1.00E+00 1.00E+00 9.80E-02 8.58E-03 4.36E-02 4.36E-02 4.27E-03 3.74E-04

TOTAL CHLORDANE 7.30E-04 7.00E-05 4.55E-04 7.00E-05 5.00E+00 5.00E+00 3.65E-03 3.50E-04 9.50E-03 9.50E-03 6.94E-06 6.65E-07

TOTAL DDT 5.20E-02 9.95E-03 1.29E-02 9.95E-03 1.06E-05 2.50E-06 5.00E-06 2.50E-06 1.12E+01 1.12E+01 5.82E-01 1.11E-01 Regression equation from Eco SSL 8.77E-03 2.53E-03

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.40E+02 5.83E+01 6.86E+01 5.83E+01 1.00E+00 1.00E+00 2.40E+02 5.83E+01 1.00E+00 1.00E+00 2.40E+02 5.83E+01

GASOLINE RANGE ORGANICS 4.20E+00 2.63E+00 4.10E+00 2.63E+00 1.00E+00 1.00E+00 4.20E+00 2.63E+00 1.00E+00 1.00E+00 4.20E+00 2.63E+00

Semivolatiles

2-METHYLNAPHTHALENE 1.60E-01 9.40E-02 1.72E-02 9.40E-02 2.29E+00 2.29E+00 3.66E-01 2.15E-01 Regression equation from Eco SSL using LMW PAH value as surrogate1.16E-01 9.12E-02

ACENAPHTHYLENE 1.10E-01 9.28E-02 1.52E-02 9.28E-02 2.20E-05 2.51E-05 2.20E-05 2.20E-05 2.29E+01 2.29E+01 2.52E+00 2.13E+00 Regression equation from Eco SSL 5.56E-02 4.86E-02

BENZO(A)ANTHRACENE 1.90E+00 2.19E-01 2.22E-01 2.19E-01 4.60E-04 1.01E-04 2.50E-04 1.01E-04 1.59E+00 1.59E+00 3.02E+00 3.48E-01 Regression equation from Eco SSL 9.77E-02 2.70E-02

BENZO(A)PYRENE 1.80E+00 2.06E-01 2.07E-01 2.06E-01 4.20E-04 9.54E-05 1.65E-04 9.54E-05 1.33E+00 1.33E+00 2.39E+00 2.74E-01 Regression equation from Eco SSL 2.26E-01 2.73E-02

BENZO(B)FLUORANTHENE 2.70E+00 2.79E-01 2.94E-01 2.79E-01 7.80E-04 1.69E-04 3.12E-04 1.69E-04 2.60E+00 2.60E+00 7.02E+00 7.26E-01 3.10E-01 3.10E-01 8.37E-01 8.65E-02

BENZO(G,H,I)PERYLENE 1.00E+00 1.71E-01 1.42E-01 1.71E-01 2.80E-04 7.16E-05 1.17E-04 7.16E-05 2.94E+00 2.94E+00 2.94E+00 5.03E-01 Regression equation from Eco SSL 3.94E-01 4.88E-02

CHRYSENE 1.40E+00 2.07E-01 2.09E-01 2.07E-01 4.70E-04 1.05E-04 1.83E-04 1.05E-04 2.29E+00 2.29E+00 3.21E+00 4.75E-01 Regression equation from Eco SSL 8.14E-02 2.62E-02

DIBENZO(A,H)ANTHRACENE 2.60E-01 1.12E-01 4.68E-02 1.12E-01 6.50E-05 3.14E-05 4.25E-05 3.14E-05 2.31E+00 2.31E+00 6.01E-01 2.59E-01 1.30E-01 1.30E-01 3.38E-02 1.46E-02

INDENO(1,2,3-CD)PYRENE 9.40E-01 1.70E-01 1.40E-01 1.70E-01 3.00E-04 7.23E-05 1.65E-04 7.23E-05 2.86E+00 2.86E+00 2.69E+00 4.86E-01 1.10E-01 1.10E-01 1.03E-01 1.87E-02

PYRENE 4.50E+00 4.38E-01 4.97E-01 4.38E-01 8.30E-04 1.72E-04 3.17E-04 1.72E-04 1.75E+00 1.75E+00 7.88E+00 7.67E-01 7.20E-01 7.20E-01 3.24E+00 3.16E-01

Volatiles

2-BUTANONE 1.90E-02 1.11E-02 1.45E-02 1.11E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ACETONE 1.90E-01 8.18E-02 8.40E-02 8.18E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00

CARBON DISULFIDE 1.40E-03 4.03E-03 4.76E-04 4.76E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00

METHYL ACETATE 1.00E-02 1.66E-02 4.78E-03 4.78E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TETRACHLOROETHENE 2.10E-02 5.16E-03 1.10E-02 5.16E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TRICHLOROFLUOROMETHANE 4.70E-03 4.05E-03 2.38E-03 4.05E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00

NA - Not applicable

Plant Concentrations

(mg/kg)

Maximum

Detection
Average

Maximum

Detection
Average

Overall

Average

Earthworm Bioaccumulation

Factors

Earthworm Concentrations

(mg/kg)
Plant Bioaccumulation Factors

Average of

Positive

Detections

1 - Average concentration is the mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum

concentration. In that case, the average concentration is the mean of the positive detections.

Average
(1) Maximum

Detection

Average

Concentration
(1)

Soil Concentrations (mg/kg)

Average of

Positive

Detections

Overall

Average

Chemical Maximum

Detection



Max Soil Max SW Max Invertebrate Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrate (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 5.54E+04 7.30E-01 5.54E+04 1.47E+03 1.14E-01 8.94E+03 1.04E+04 1.10E+02 1.10E+03 9.5E+01 9.5E+00

ANTIMONY 9.80E+00 4.60E-04 9.80E+00 2.59E-01 7.18E-05 1.58E+00 1.84E+00 NV NV #VALUE! #VALUE!

BARIUM 3.91E+02 2.70E-02 3.56E+01 1.03E+01 4.22E-03 5.74E+00 1.61E+01 2.08E+01 4.17E+01 7.7E-01 3.9E-01

BERYLLIUM 8.30E-01 0.00E+00 3.74E-02 2.20E-02 0.00E+00 6.03E-03 2.80E-02 NV NV #VALUE! #VALUE!

CADMIUM 1.30E+00 1.20E-04 1.02E+01 3.44E-02 1.87E-05 1.65E+00 1.68E+00 1.47E+00 6.35E+00 1.1E+00 2.6E-01

CHROMIUM 3.14E+01 2.50E-03 9.61E+00 8.31E-01 3.90E-04 1.55E+00 2.38E+00 2.66E+00 1.56E+01 9.0E-01 1.5E-01

COPPER 7.16E+02 5.50E-03 3.69E+02 1.90E+01 8.59E-04 5.95E+01 7.85E+01 4.05E+00 3.49E+01 1.9E+01 2.3E+00

IRON 3.33E+04 1.10E+01 3.33E+04 8.81E+02 1.72E+00 5.37E+03 6.26E+03 1.00E+02 1.00E+03 6.3E+01 6.3E+00

LEAD 6.30E+02 4.90E-03 1.46E+02 1.67E+01 7.65E-04 2.36E+01 4.02E+01 1.63E+00 4.46E+01 2.5E+01 9.0E-01

MERCURY 1.90E-01 0.00E+00 6.18E-01 5.03E-03 0.00E+00 9.97E-02 1.05E-01 6.40E-03 6.40E-02 1.6E+01 1.6E+00

SELENIUM 2.80E+00 9.80E-04 1.97E+00 7.41E-02 1.53E-04 3.18E-01 3.93E-01 2.90E-01 8.19E-01 1.4E+00 4.8E-01

SILVER 5.79E+01 0.00E+00 1.18E+02 1.53E+00 0.00E+00 1.91E+01 2.06E+01 2.02E+00 6.05E+01 1.0E+01 3.4E-01

VANADIUM 4.10E+01 2.20E-03 1.72E+00 1.09E+00 3.43E-04 2.78E-01 1.36E+00 3.44E-01 1.69E+00 4.0E+00 8.1E-01

ZINC 4.04E+03 4.10E-02 1.30E+03 1.07E+02 6.40E-03 2.10E+02 3.17E+02 6.61E+01 1.71E+02 4.8E+00 1.9E+00

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 8.91E-04 7.15E-06 0.00E+00 1.44E-04 1.51E-04 NV NV #VALUE! #VALUE!

ENDOSULFAN I 1.00E-04 0.00E+00 1.00E-04 2.65E-06 0.00E+00 1.61E-05 1.88E-05 1.00E+01 1.00E+02 1.9E-06 1.9E-07

ENDRIN ALDEHYDE 7.30E-03 0.00E+00 2.63E-02 1.93E-04 0.00E+00 4.24E-03 4.43E-03 1.00E-02 1.00E-01 4.4E-01 4.4E-02

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 2.41E-04 1.77E-06 0.00E+00 3.89E-05 4.07E-05 NV NV #VALUE! #VALUE!

METHOXYCHLOR 9.80E-02 0.00E+00 9.80E-02 2.59E-03 0.00E+00 1.58E-02 1.84E-02 NV NV #VALUE! #VALUE!

TOTAL CHLORDANE 7.30E-04 0.00E+00 3.65E-03 1.93E-05 0.00E+00 5.89E-04 6.08E-04 2.14E+00 1.07E+01 2.8E-04 5.7E-05

TOTAL DDT 5.20E-02 1.06E-05 5.82E-01 1.38E-03 1.65E-06 9.40E-02 9.54E-02 2.27E-01 2.70E+00 4.2E-01 3.5E-02

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.40E+02 0.00E+00 2.40E+02 6.35E+00 0.00E+00 3.87E+01 4.51E+01 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 4.20E+00 0.00E+00 4.20E+00 1.11E-01 0.00E+00 6.78E-01 7.89E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 1.60E-01 0.00E+00 3.66E-01 4.23E-03 0.00E+00 5.91E-02 6.34E-02 2.00E+00 2.00E+01 3.2E-02 3.2E-03

ACENAPHTHYLENE 1.10E-01 2.20E-05 2.52E+00 2.91E-03 3.43E-06 4.07E-01 4.09E-01 2.00E+00 2.00E+01 2.0E-01 2.0E-02

BENZO(A)ANTHRACENE 1.90E+00 4.60E-04 3.02E+00 5.03E-02 7.18E-05 4.88E-01 5.38E-01 2.00E+00 2.00E+01 2.7E-01 2.7E-02

BENZO(A)PYRENE 1.80E+00 4.20E-04 2.39E+00 4.76E-02 6.56E-05 3.86E-01 4.34E-01 2.00E+00 2.00E+01 2.2E-01 2.2E-02

BENZO(B)FLUORANTHENE 2.70E+00 7.80E-04 7.02E+00 7.15E-02 1.22E-04 1.13E+00 1.20E+00 2.00E+00 2.00E+01 6.0E-01 6.0E-02

BENZO(G,H,I)PERYLENE 1.00E+00 2.80E-04 2.94E+00 2.65E-02 4.37E-05 4.74E-01 5.01E-01 2.00E+00 2.00E+01 2.5E-01 2.5E-02

CHRYSENE 1.40E+00 4.70E-04 3.21E+00 3.71E-02 7.34E-05 5.17E-01 5.55E-01 2.00E+00 2.00E+01 2.8E-01 2.8E-02

DIBENZO(A,H)ANTHRACENE 2.60E-01 6.50E-05 6.01E-01 6.88E-03 1.01E-05 9.69E-02 1.04E-01 2.00E+00 2.00E+01 5.2E-02 5.2E-03

INDENO(1,2,3-CD)PYRENE 9.40E-01 3.00E-04 2.69E+00 2.49E-02 4.68E-05 4.34E-01 4.59E-01 2.00E+00 2.00E+01 2.3E-01 2.3E-02

PYRENE 4.50E+00 8.30E-04 7.88E+00 1.19E-01 1.30E-04 1.27E+00 1.39E+00 2.00E+00 2.00E+01 7.0E-01 7.0E-02

Volatiles

2-BUTANONE 1.90E-02 0.00E+00 0.00E+00 5.03E-04 0.00E+00 0.00E+00 5.03E-04 NV NV #VALUE! #VALUE!

ACETONE 1.90E-01 0.00E+00 0.00E+00 5.03E-03 0.00E+00 0.00E+00 5.03E-03 2.01E+04 2.01E+05 2.5E-07 2.5E-08

CARBON DISULFIDE 1.40E-03 0.00E+00 0.00E+00 3.71E-05 0.00E+00 0.00E+00 3.71E-05 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.00E-02 0.00E+00 0.00E+00 2.65E-04 0.00E+00 0.00E+00 2.65E-04 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 2.10E-02 0.00E+00 0.00E+00 5.56E-04 0.00E+00 0.00E+00 5.56E-04 NV NV #VALUE! #VALUE!

TRICHLOROFLUOROMETHANE 4.70E-03 0.00E+00 0.00E+00 1.24E-04 0.00E+00 0.00E+00 1.24E-04 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.046E-03 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

ROBIN - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SURFACE SOIL



Avg Soil Avg SW Avg Invertebrate Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrate (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.53E+04 2.55E-01 1.53E+04 1.45E+02 3.59E-02 2.27E+03 2.41E+03 1.10E+02 1.10E+03 2.2E+01 2.2E+00

ANTIMONY 1.24E+00 4.60E-04 1.24E+00 1.17E-02 6.49E-05 1.84E-01 1.95E-01 NV NV #VALUE! #VALUE!

BARIUM 5.22E+01 1.80E-02 4.75E+00 4.94E-01 2.54E-03 7.02E-01 1.20E+00 2.08E+01 4.17E+01 5.8E-02 2.9E-02

BERYLLIUM 4.73E-01 0.00E+00 2.13E-02 4.47E-03 0.00E+00 3.14E-03 7.61E-03 NV NV #VALUE! #VALUE!

CADMIUM 2.29E-01 9.21E-05 2.56E+00 2.16E-03 1.30E-05 3.78E-01 3.81E-01 1.47E+00 6.35E+00 2.6E-01 6.0E-02

CHROMIUM 1.53E+01 1.28E-03 4.69E+00 1.45E-01 1.80E-04 6.92E-01 8.37E-01 2.66E+00 1.56E+01 3.2E-01 5.4E-02

COPPER 7.35E+01 2.75E-03 3.79E+01 6.95E-01 3.88E-04 5.59E+00 6.29E+00 4.05E+00 3.49E+01 1.6E+00 1.8E-01

IRON 2.55E+04 4.24E+00 2.55E+04 2.41E+02 5.99E-01 3.77E+03 4.01E+03 1.00E+02 1.00E+03 4.0E+01 4.0E+00

LEAD 9.07E+01 1.96E-03 3.05E+01 8.57E-01 2.77E-04 4.51E+00 5.37E+00 1.63E+00 4.46E+01 3.3E+00 1.2E-01

MERCURY 4.89E-02 0.00E+00 3.91E-01 4.62E-04 0.00E+00 5.78E-02 5.82E-02 6.40E-03 6.40E-02 9.1E+00 9.1E-01

SELENIUM 9.18E-01 6.52E-04 8.71E-01 8.68E-03 9.19E-05 1.29E-01 1.37E-01 2.90E-01 8.19E-01 4.7E-01 1.7E-01

SILVER 4.59E+00 0.00E+00 9.38E+00 4.34E-02 0.00E+00 1.39E+00 1.43E+00 2.02E+00 6.05E+01 7.1E-01 2.4E-02

VANADIUM 2.12E+01 1.07E-03 8.91E-01 2.01E-01 1.51E-04 1.32E-01 3.32E-01 3.44E-01 1.69E+00 9.7E-01 2.0E-01

ZINC 3.74E+02 1.64E-02 5.97E+02 3.54E+00 2.31E-03 8.82E+01 9.18E+01 6.61E+01 1.71E+02 1.4E+00 5.4E-01

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 8.91E-04 2.55E-06 0.00E+00 1.32E-04 1.34E-04 NV NV #VALUE! #VALUE!

ENDOSULFAN I 1.00E-04 0.00E+00 1.00E-04 9.45E-07 0.00E+00 1.48E-05 1.57E-05 1.00E+01 1.00E+02 1.6E-06 1.6E-07

ENDRIN ALDEHYDE 1.62E-03 0.00E+00 5.84E-03 1.53E-05 0.00E+00 8.63E-04 8.79E-04 1.00E-02 1.00E-01 8.8E-02 8.8E-03

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 2.41E-04 6.33E-07 0.00E+00 3.56E-05 3.63E-05 NV NV #VALUE! #VALUE!

METHOXYCHLOR 8.58E-03 0.00E+00 8.58E-03 8.11E-05 0.00E+00 1.27E-03 1.35E-03 NV NV #VALUE! #VALUE!

TOTAL CHLORDANE 7.00E-05 0.00E+00 3.50E-04 6.62E-07 0.00E+00 5.17E-05 5.24E-05 2.14E+00 1.07E+01 2.4E-05 4.9E-06

TOTAL DDT 9.95E-03 2.50E-06 1.11E-01 9.41E-05 3.53E-07 1.65E-02 1.66E-02 2.27E-01 2.70E+00 7.3E-02 6.1E-03

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 5.83E+01 0.00E+00 5.83E+01 5.51E-01 0.00E+00 8.60E+00 9.16E+00 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 2.63E+00 0.00E+00 2.63E+00 2.49E-02 0.00E+00 3.89E-01 4.14E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 9.40E-02 0.00E+00 2.15E-01 8.89E-04 0.00E+00 3.18E-02 3.27E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03

ACENAPHTHYLENE 9.28E-02 2.20E-05 2.13E+00 8.77E-04 3.10E-06 3.14E-01 3.15E-01 2.00E+00 2.00E+01 1.6E-01 1.6E-02

BENZO(A)ANTHRACENE 2.19E-01 1.01E-04 3.48E-01 2.07E-03 1.42E-05 5.14E-02 5.35E-02 2.00E+00 2.00E+01 2.7E-02 2.7E-03

BENZO(A)PYRENE 2.06E-01 9.54E-05 2.74E-01 1.95E-03 1.35E-05 4.05E-02 4.24E-02 2.00E+00 2.00E+01 2.1E-02 2.1E-03

BENZO(B)FLUORANTHENE 2.79E-01 1.69E-04 7.26E-01 2.64E-03 2.38E-05 1.07E-01 1.10E-01 2.00E+00 2.00E+01 5.5E-02 5.5E-03

BENZO(G,H,I)PERYLENE 1.71E-01 7.16E-05 5.03E-01 1.62E-03 1.01E-05 7.43E-02 7.59E-02 2.00E+00 2.00E+01 3.8E-02 3.8E-03

CHRYSENE 2.07E-01 1.05E-04 4.75E-01 1.96E-03 1.48E-05 7.02E-02 7.21E-02 2.00E+00 2.00E+01 3.6E-02 3.6E-03

DIBENZO(A,H)ANTHRACENE 1.12E-01 3.14E-05 2.59E-01 1.06E-03 4.43E-06 3.83E-02 3.94E-02 2.00E+00 2.00E+01 2.0E-02 2.0E-03

INDENO(1,2,3-CD)PYRENE 1.70E-01 7.23E-05 4.86E-01 1.61E-03 1.02E-05 7.18E-02 7.34E-02 2.00E+00 2.00E+01 3.7E-02 3.7E-03

PYRENE 4.38E-01 1.72E-04 7.67E-01 4.14E-03 2.42E-05 1.13E-01 1.17E-01 2.00E+00 2.00E+01 5.9E-02 5.9E-03

Volatiles

2-BUTANONE 1.11E-02 0.00E+00 0.00E+00 1.05E-04 0.00E+00 0.00E+00 1.05E-04 NV NV #VALUE! #VALUE!

ACETONE 8.18E-02 0.00E+00 0.00E+00 7.74E-04 0.00E+00 0.00E+00 7.74E-04 2.01E+04 2.01E+05 3.9E-08 3.9E-09

CARBON DISULFIDE 4.76E-04 0.00E+00 0.00E+00 4.50E-06 0.00E+00 0.00E+00 4.50E-06 NV NV #VALUE! #VALUE!

METHYL ACETATE 4.78E-03 0.00E+00 0.00E+00 4.52E-05 0.00E+00 0.00E+00 4.52E-05 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 5.16E-03 0.00E+00 0.00E+00 4.88E-05 0.00E+00 0.00E+00 4.88E-05 NV NV #VALUE! #VALUE!

TRICHLOROFLUOROMETHANE 4.05E-03 0.00E+00 0.00E+00 3.83E-05 0.00E+00 0.00E+00 3.83E-05 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 7.601E-04 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 6.095E-01 km-radius Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

SURFACE SOIL

ROBIN - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND



Max Soil Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 5.54E+04 7.30E-01 2.22E+02 8.14E+02 1.08E-01 2.34E+01 8.38E+02 1.10E+02 1.10E+03 7.6E+00 7.6E-01

ANTIMONY 9.80E+00 4.60E-04 3.36E-01 1.44E-01 6.80E-05 3.55E-02 1.80E-01 NV NV #VALUE! #VALUE!

BARIUM 3.91E+02 2.70E-02 6.10E+01 5.75E+00 3.99E-03 6.45E+00 1.22E+01 2.08E+01 4.17E+01 5.9E-01 2.9E-01

BERYLLIUM 8.30E-01 0.00E+00 5.10E-01 1.22E-02 0.00E+00 5.39E-02 6.61E-02 NV NV #VALUE! #VALUE!

CADMIUM 1.30E+00 1.20E-04 7.18E-01 1.91E-02 1.77E-05 7.59E-02 9.50E-02 1.47E+00 6.35E+00 6.5E-02 1.5E-02

CHROMIUM 3.14E+01 2.50E-03 1.29E+00 4.61E-01 3.70E-04 1.36E-01 5.98E-01 2.66E+00 1.56E+01 2.2E-01 3.8E-02

COPPER 7.16E+02 5.50E-03 2.60E+01 1.05E+01 8.13E-04 2.75E+00 1.33E+01 4.05E+00 3.49E+01 3.3E+00 3.8E-01

IRON 3.33E+04 1.10E+01 3.33E+02 4.89E+02 1.63E+00 3.52E+01 5.26E+02 1.00E+02 1.00E+03 5.3E+00 5.3E-01

LEAD 6.30E+02 4.90E-03 9.86E+00 9.26E+00 7.24E-04 1.04E+00 1.03E+01 1.63E+00 4.46E+01 6.3E+00 2.3E-01

MERCURY 1.90E-01 0.00E+00 9.50E-01 2.79E-03 0.00E+00 1.00E-01 1.03E-01 6.40E-03 6.40E-02 1.6E+01 1.6E+00

SELENIUM 2.80E+00 9.80E-04 1.58E+00 4.11E-02 1.45E-04 1.67E-01 2.09E-01 2.90E-01 8.19E-01 7.2E-01 2.5E-01

SILVER 5.79E+01 0.00E+00 8.11E-01 8.51E-01 0.00E+00 8.57E-02 9.36E-01 2.02E+00 6.05E+01 4.6E-01 1.5E-02

VANADIUM 4.10E+01 2.20E-03 1.99E-01 6.02E-01 3.25E-04 2.10E-02 6.24E-01 3.44E-01 1.69E+00 1.8E+00 3.7E-01

ZINC 4.04E+03 4.10E-02 4.81E+02 5.94E+01 6.06E-03 5.08E+01 1.10E+02 6.61E+01 1.71E+02 1.7E+00 6.4E-01

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 1.77E-06 3.97E-06 0.00E+00 1.87E-07 4.15E-06 NV NV #VALUE! #VALUE!

ENDOSULFAN I 1.00E-04 0.00E+00 2.31E-05 1.47E-06 0.00E+00 2.44E-06 3.91E-06 1.00E+01 1.00E+02 3.9E-07 3.9E-08

ENDRIN ALDEHYDE 7.30E-03 0.00E+00 4.62E-04 1.07E-04 0.00E+00 4.88E-05 1.56E-04 1.00E-02 1.00E-01 1.6E-02 1.6E-03

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 3.34E-06 9.85E-07 0.00E+00 3.53E-07 1.34E-06 NV NV #VALUE! #VALUE!

METHOXYCHLOR 9.80E-02 0.00E+00 4.27E-03 1.44E-03 0.00E+00 4.52E-04 1.89E-03 NV NV #VALUE! #VALUE!

TOTAL CHLORDANE 7.30E-04 0.00E+00 6.94E-06 1.07E-05 0.00E+00 7.33E-07 1.15E-05 2.14E+00 1.07E+01 5.4E-06 1.1E-06

TOTAL DDT 5.20E-02 1.06E-05 8.77E-03 7.64E-04 1.57E-06 9.27E-04 1.69E-03 2.27E-01 2.70E+00 7.5E-03 6.3E-04

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.40E+02 0.00E+00 2.40E+02 3.53E+00 0.00E+00 2.54E+01 2.89E+01 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 4.20E+00 0.00E+00 4.20E+00 6.17E-02 0.00E+00 4.44E-01 5.06E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 1.60E-01 0.00E+00 1.16E-01 2.35E-03 0.00E+00 1.23E-02 1.46E-02 2.00E+00 2.00E+01 7.3E-03 7.3E-04

ACENAPHTHYLENE 1.10E-01 2.20E-05 5.56E-02 1.62E-03 3.25E-06 5.88E-03 7.50E-03 2.00E+00 2.00E+01 3.7E-03 3.7E-04

BENZO(A)ANTHRACENE 1.90E+00 4.60E-04 9.77E-02 2.79E-02 6.80E-05 1.03E-02 3.83E-02 2.00E+00 2.00E+01 1.9E-02 1.9E-03

BENZO(A)PYRENE 1.80E+00 4.20E-04 2.26E-01 2.64E-02 6.21E-05 2.39E-02 5.04E-02 2.00E+00 2.00E+01 2.5E-02 2.5E-03

BENZO(B)FLUORANTHENE 2.70E+00 7.80E-04 8.37E-01 3.97E-02 1.15E-04 8.85E-02 1.28E-01 2.00E+00 2.00E+01 6.4E-02 6.4E-03

BENZO(G,H,I)PERYLENE 1.00E+00 2.80E-04 3.94E-01 1.47E-02 4.14E-05 4.17E-02 5.64E-02 2.00E+00 2.00E+01 2.8E-02 2.8E-03

CHRYSENE 1.40E+00 4.70E-04 8.14E-02 2.06E-02 6.95E-05 8.61E-03 2.93E-02 2.00E+00 2.00E+01 1.5E-02 1.5E-03

DIBENZO(A,H)ANTHRACENE 2.60E-01 6.50E-05 3.38E-02 3.82E-03 9.61E-06 3.57E-03 7.40E-03 2.00E+00 2.00E+01 3.7E-03 3.7E-04

INDENO(1,2,3-CD)PYRENE 9.40E-01 3.00E-04 1.03E-01 1.38E-02 4.43E-05 1.09E-02 2.48E-02 2.00E+00 2.00E+01 1.2E-02 1.2E-03

PYRENE 4.50E+00 8.30E-04 3.24E+00 6.61E-02 1.23E-04 3.43E-01 4.09E-01 2.00E+00 2.00E+01 2.0E-01 2.0E-02

Volatiles

2-BUTANONE 1.90E-02 0.00E+00 0.00E+00 2.79E-04 0.00E+00 0.00E+00 2.79E-04 NV NV #VALUE! #VALUE!

ACETONE 1.90E-01 0.00E+00 0.00E+00 2.79E-03 0.00E+00 0.00E+00 2.79E-03 2.01E+04 2.01E+05 1.4E-07 1.4E-08

CARBON DISULFIDE 1.40E-03 0.00E+00 0.00E+00 2.06E-05 0.00E+00 0.00E+00 2.06E-05 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.00E-02 0.00E+00 0.00E+00 1.47E-04 0.00E+00 0.00E+00 1.47E-04 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 2.10E-02 0.00E+00 0.00E+00 3.09E-04 0.00E+00 0.00E+00 3.09E-04 NV NV #VALUE! #VALUE!

TRICHLOROFLUOROMETHANE 4.70E-03 0.00E+00 0.00E+00 6.91E-05 0.00E+00 0.00E+00 6.91E-05 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.540E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.628E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.276E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.263E-03 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

SURFACE SOIL

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Soil Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.53E+04 2.55E-01 6.14E+01 7.27E+01 2.80E-02 4.77E+00 7.75E+01 1.10E+02 1.10E+03 7.1E-01 7.1E-02

ANTIMONY 1.24E+00 4.60E-04 4.84E-02 5.89E-03 5.06E-05 3.76E-03 9.70E-03 NV NV #VALUE! #VALUE!

BARIUM 5.22E+01 1.80E-02 8.14E+00 2.47E-01 1.98E-03 6.33E-01 8.82E-01 2.08E+01 4.17E+01 4.2E-02 2.1E-02

BERYLLIUM 4.73E-01 0.00E+00 3.37E-01 2.24E-03 0.00E+00 2.62E-02 2.85E-02 NV NV #VALUE! #VALUE!

CADMIUM 2.29E-01 9.21E-05 2.78E-01 1.08E-03 1.01E-05 2.16E-02 2.27E-02 1.47E+00 6.35E+00 1.5E-02 3.6E-03

CHROMIUM 1.53E+01 1.28E-03 6.28E-01 7.26E-02 1.40E-04 4.88E-02 1.22E-01 2.66E+00 1.56E+01 4.6E-02 7.8E-03

COPPER 7.35E+01 2.75E-03 1.06E+01 3.49E-01 3.03E-04 8.24E-01 1.17E+00 4.05E+00 3.49E+01 2.9E-01 3.4E-02

IRON 2.55E+04 4.24E+00 2.55E+02 1.21E+02 4.67E-01 1.98E+01 1.41E+02 1.00E+02 1.00E+03 1.4E+00 1.4E-01

LEAD 9.07E+01 1.96E-03 3.32E+00 4.30E-01 2.16E-04 2.58E-01 6.88E-01 1.63E+00 4.46E+01 4.2E-01 1.5E-02

MERCURY 4.89E-02 0.00E+00 3.19E-02 2.32E-04 0.00E+00 2.48E-03 2.71E-03 6.40E-03 6.40E-02 4.2E-01 4.2E-02

SELENIUM 9.18E-01 6.52E-04 4.62E-01 4.35E-03 7.17E-05 3.59E-02 4.04E-02 2.90E-01 8.19E-01 1.4E-01 4.9E-02

SILVER 4.59E+00 0.00E+00 6.42E-02 2.18E-02 0.00E+00 4.99E-03 2.68E-02 2.02E+00 6.05E+01 1.3E-02 4.4E-04

VANADIUM 2.12E+01 1.07E-03 1.03E-01 1.01E-01 1.18E-04 8.00E-03 1.09E-01 3.44E-01 1.69E+00 3.2E-01 6.4E-02

ZINC 3.74E+02 1.64E-02 1.29E+02 1.77E+00 1.80E-03 1.00E+01 1.18E+01 6.61E+01 1.71E+02 1.8E-01 6.9E-02

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 1.77E-06 1.28E-06 0.00E+00 1.37E-07 1.42E-06 NV NV #VALUE! #VALUE!

ENDOSULFAN I 1.00E-04 0.00E+00 2.31E-05 4.74E-07 0.00E+00 1.80E-06 2.27E-06 1.00E+01 1.00E+02 2.3E-07 2.3E-08

ENDRIN ALDEHYDE 1.62E-03 0.00E+00 1.03E-04 7.70E-06 0.00E+00 7.99E-06 1.57E-05 1.00E-02 1.00E-01 1.6E-03 1.6E-04

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 3.34E-06 3.18E-07 0.00E+00 2.59E-07 5.77E-07 NV NV #VALUE! #VALUE!

METHOXYCHLOR 8.58E-03 0.00E+00 3.74E-04 4.07E-05 0.00E+00 2.91E-05 6.98E-05 NV NV #VALUE! #VALUE!

TOTAL CHLORDANE 7.00E-05 0.00E+00 6.65E-07 3.32E-07 0.00E+00 5.17E-08 3.84E-07 2.14E+00 1.07E+01 1.8E-07 3.6E-08

TOTAL DDT 9.95E-03 2.50E-06 2.53E-03 4.72E-05 2.75E-07 1.96E-04 2.44E-04 2.27E-01 2.70E+00 1.1E-03 9.0E-05

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 5.83E+01 0.00E+00 5.83E+01 2.76E-01 0.00E+00 4.53E+00 4.80E+00 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 2.63E+00 0.00E+00 2.63E+00 1.25E-02 0.00E+00 2.05E-01 2.17E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 9.40E-02 0.00E+00 9.12E-02 4.46E-04 0.00E+00 7.09E-03 7.53E-03 2.00E+00 2.00E+01 3.8E-03 3.8E-04

ACENAPHTHYLENE 9.28E-02 2.20E-05 4.86E-02 4.40E-04 2.42E-06 3.78E-03 4.22E-03 2.00E+00 2.00E+01 2.1E-03 2.1E-04

BENZO(A)ANTHRACENE 2.19E-01 1.01E-04 2.70E-02 1.04E-03 1.11E-05 2.10E-03 3.15E-03 2.00E+00 2.00E+01 1.6E-03 1.6E-04

BENZO(A)PYRENE 2.06E-01 9.54E-05 2.73E-02 9.77E-04 1.05E-05 2.12E-03 3.11E-03 2.00E+00 2.00E+01 1.6E-03 1.6E-04

BENZO(B)FLUORANTHENE 2.79E-01 1.69E-04 8.65E-02 1.32E-03 1.86E-05 6.73E-03 8.07E-03 2.00E+00 2.00E+01 4.0E-03 4.0E-04

BENZO(G,H,I)PERYLENE 1.71E-01 7.16E-05 4.88E-02 8.11E-04 7.87E-06 3.79E-03 4.61E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04

CHRYSENE 2.07E-01 1.05E-04 2.62E-02 9.83E-04 1.15E-05 2.03E-03 3.03E-03 2.00E+00 2.00E+01 1.5E-03 1.5E-04

DIBENZO(A,H)ANTHRACENE 1.12E-01 3.14E-05 1.46E-02 5.32E-04 3.46E-06 1.13E-03 1.67E-03 2.00E+00 2.00E+01 8.4E-04 8.4E-05

INDENO(1,2,3-CD)PYRENE 1.70E-01 7.23E-05 1.87E-02 8.05E-04 7.95E-06 1.45E-03 2.27E-03 2.00E+00 2.00E+01 1.1E-03 1.1E-04

PYRENE 4.38E-01 1.72E-04 3.16E-01 2.08E-03 1.89E-05 2.45E-02 2.66E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03

Volatiles

2-BUTANONE 1.11E-02 0.00E+00 0.00E+00 5.26E-05 0.00E+00 0.00E+00 5.26E-05 NV NV #VALUE! #VALUE!

ACETONE 8.18E-02 0.00E+00 0.00E+00 3.88E-04 0.00E+00 0.00E+00 3.88E-04 2.01E+04 2.01E+05 1.9E-08 1.9E-09

CARBON DISULFIDE 4.76E-04 0.00E+00 0.00E+00 2.26E-06 0.00E+00 0.00E+00 2.26E-06 NV NV #VALUE! #VALUE!

METHYL ACETATE 4.78E-03 0.00E+00 0.00E+00 2.27E-05 0.00E+00 0.00E+00 2.27E-05 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 5.16E-03 0.00E+00 0.00E+00 2.45E-05 0.00E+00 0.00E+00 2.45E-05 NV NV #VALUE! #VALUE!

TRICHLOROFLUOROMETHANE 4.05E-03 0.00E+00 0.00E+00 1.92E-05 0.00E+00 0.00E+00 1.92E-05 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.751E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.361E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.926E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 8.302E-04 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 1.880E+01 km-radius Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

SURFACE SOIL

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Max Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 5.54E+04 7.30E-01 5.54E+04 1.77E+02 2.08E-01 5.91E+03 6.09E+03 1.93E+00 1.93E+01 3.2E+03 3.2E+02

ANTIMONY 9.80E+00 4.60E-04 9.80E+00 3.14E-02 1.31E-04 1.05E+00 1.08E+00 5.90E-02 2.76E+00 1.8E+01 3.9E-01

BARIUM 3.91E+02 2.70E-02 3.56E+01 1.25E+00 7.70E-03 3.80E+00 5.06E+00 5.18E+01 8.27E+01 9.8E-02 6.1E-02

BERYLLIUM 8.30E-01 0.00E+00 3.74E-02 2.66E-03 0.00E+00 3.98E-03 6.64E-03 5.32E-01 6.73E-01 1.2E-02 9.9E-03

CADMIUM 1.30E+00 1.20E-04 1.02E+01 4.16E-03 3.42E-05 1.09E+00 1.09E+00 7.70E-01 6.90E+00 1.4E+00 1.6E-01

CHROMIUM 3.14E+01 2.50E-03 9.61E+00 1.01E-01 7.13E-04 1.03E+00 1.13E+00 2.40E+00 5.82E+01 4.7E-01 1.9E-02

COPPER 7.16E+02 5.50E-03 3.69E+02 2.29E+00 1.57E-03 3.93E+01 4.16E+01 5.60E+00 8.27E+01 7.4E+00 5.0E-01

IRON 3.33E+04 1.10E+01 3.33E+04 1.07E+02 3.14E+00 3.55E+03 3.66E+03 5.00E+01 5.00E+02 7.3E+01 7.3E+00

LEAD 6.30E+02 4.90E-03 1.46E+02 2.02E+00 1.40E-03 1.56E+01 1.76E+01 4.70E+00 1.86E+02 3.7E+00 9.4E-02

MERCURY 1.90E-01 0.00E+00 6.18E-01 6.08E-04 0.00E+00 6.59E-02 6.65E-02 3.20E-02 1.60E-01 2.1E+00 4.2E-01

SELENIUM 2.80E+00 9.80E-04 1.97E+00 8.96E-03 2.80E-04 2.11E-01 2.20E-01 1.43E-01 6.61E-01 1.5E+00 3.3E-01

SILVER 5.79E+01 0.00E+00 1.18E+02 1.85E-01 0.00E+00 1.26E+01 1.28E+01 6.02E+00 1.19E+02 2.1E+00 1.1E-01

VANADIUM 4.10E+01 2.20E-03 1.72E+00 1.31E-01 6.28E-04 1.84E-01 3.16E-01 4.16E+00 9.44E+00 7.6E-02 3.3E-02

ZINC 4.04E+03 4.10E-02 1.30E+03 1.29E+01 1.17E-02 1.39E+02 1.52E+02 7.54E+01 2.98E+02 2.0E+00 5.1E-01

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 8.91E-04 8.64E-07 0.00E+00 9.51E-05 9.59E-05 2.00E-01 1.00E+00 4.8E-04 9.6E-05

ENDOSULFAN I 1.00E-04 0.00E+00 1.00E-04 3.20E-07 0.00E+00 1.07E-05 1.10E-05 1.50E-01 1.50E+00 7.3E-05 7.3E-06

ENDRIN ALDEHYDE 7.30E-03 0.00E+00 2.63E-02 2.34E-05 0.00E+00 2.80E-03 2.83E-03 9.20E-02 9.20E-01 3.1E-02 3.1E-03

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 2.41E-04 2.14E-07 0.00E+00 2.57E-05 2.59E-05 1.00E-01 1.00E+00 2.6E-04 2.6E-05

METHOXYCHLOR 9.80E-02 0.00E+00 9.80E-02 3.14E-04 0.00E+00 1.05E-02 1.08E-02 4.00E+00 8.00E+00 2.7E-03 1.3E-03

TOTAL CHLORDANE 7.30E-04 0.00E+00 3.65E-03 2.34E-06 0.00E+00 3.89E-04 3.92E-04 4.58E+00 9.16E+00 8.6E-05 4.3E-05

TOTAL DDT 5.20E-02 1.06E-05 5.82E-01 1.66E-04 3.02E-06 6.21E-02 6.23E-02 1.47E-01 5.56E+00 4.2E-01 1.1E-02

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.40E+02 0.00E+00 2.40E+02 7.68E-01 0.00E+00 2.56E+01 2.64E+01 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 4.20E+00 0.00E+00 4.20E+00 1.34E-02 0.00E+00 4.48E-01 4.62E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 1.60E-01 0.00E+00 3.66E-01 5.12E-04 0.00E+00 3.91E-02 3.96E-02 6.56E+01 3.56E+02 6.0E-04 1.1E-04

ACENAPHTHYLENE 1.10E-01 2.20E-05 2.52E+00 3.52E-04 6.28E-06 2.69E-01 2.69E-01 6.56E+01 3.56E+02 4.1E-03 7.6E-04

BENZO(A)ANTHRACENE 1.90E+00 4.60E-04 3.02E+00 6.08E-03 1.31E-04 3.22E-01 3.29E-01 6.15E-01 3.84E+01 5.3E-01 8.6E-03

BENZO(A)PYRENE 1.80E+00 4.20E-04 2.39E+00 5.76E-03 1.20E-04 2.55E-01 2.61E-01 6.15E-01 3.84E+01 4.2E-01 6.8E-03

BENZO(B)FLUORANTHENE 2.70E+00 7.80E-04 7.02E+00 8.64E-03 2.23E-04 7.49E-01 7.58E-01 6.15E-01 3.84E+01 1.2E+00 2.0E-02

BENZO(G,H,I)PERYLENE 1.00E+00 2.80E-04 2.94E+00 3.20E-03 7.99E-05 3.14E-01 3.17E-01 6.15E-01 3.84E+01 5.2E-01 8.3E-03

CHRYSENE 1.40E+00 4.70E-04 3.21E+00 4.48E-03 1.34E-04 3.42E-01 3.47E-01 6.15E-01 3.84E+01 5.6E-01 9.0E-03

DIBENZO(A,H)ANTHRACENE 2.60E-01 6.50E-05 6.01E-01 8.32E-04 1.85E-05 6.41E-02 6.49E-02 6.15E-01 3.84E+01 1.1E-01 1.7E-03

INDENO(1,2,3-CD)PYRENE 9.40E-01 3.00E-04 2.69E+00 3.01E-03 8.56E-05 2.87E-01 2.90E-01 6.15E-01 3.84E+01 4.7E-01 7.5E-03

PYRENE 4.50E+00 8.30E-04 7.88E+00 1.44E-02 2.37E-04 8.40E-01 8.55E-01 6.15E-01 3.84E+01 1.4E+00 2.2E-02

Volatiles

2-BUTANONE 1.90E-02 0.00E+00 0.00E+00 6.08E-05 0.00E+00 0.00E+00 6.08E-05 1.77E+03 4.57E+03 3.4E-08 1.3E-08

ACETONE 1.90E-01 0.00E+00 0.00E+00 6.08E-04 0.00E+00 0.00E+00 6.08E-04 1.00E+01 5.00E+01 6.1E-05 1.2E-05

CARBON DISULFIDE 1.40E-03 0.00E+00 0.00E+00 4.48E-06 0.00E+00 0.00E+00 4.48E-06 1.26E+01 2.56E+01 3.6E-07 1.8E-07

METHYL ACETATE 1.00E-02 0.00E+00 0.00E+00 3.20E-05 0.00E+00 0.00E+00 3.20E-05 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 2.10E-02 0.00E+00 0.00E+00 6.72E-05 0.00E+00 0.00E+00 6.72E-05 1.40E+00 7.00E+00 4.8E-05 9.6E-06

TRICHLOROFLUOROMETHANE 4.70E-03 0.00E+00 0.00E+00 1.50E-05 0.00E+00 0.00E+00 1.50E-05 3.49E+01 3.49E+02 4.3E-07 4.3E-08

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.500E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.600E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 4.280E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 4.801E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SHREW - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SURFACE SOIL



Avg Soil Avg SW Avg Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.53E+04 2.55E-01 1.53E+04 1.23E+01 5.70E-02 1.37E+03 1.38E+03 1.93E+00 1.93E+01 7.1E+02 7.1E+01

ANTIMONY 1.24E+00 4.60E-04 1.24E+00 9.95E-04 1.03E-04 1.11E-01 1.12E-01 5.90E-02 2.76E+00 1.9E+00 4.0E-02

BARIUM 5.22E+01 1.80E-02 4.75E+00 4.18E-02 4.02E-03 4.23E-01 4.68E-01 5.18E+01 8.27E+01 9.0E-03 5.7E-03

BERYLLIUM 4.73E-01 0.00E+00 2.13E-02 3.79E-04 0.00E+00 1.89E-03 2.27E-03 5.32E-01 6.73E-01 4.3E-03 3.4E-03

CADMIUM 2.29E-01 9.21E-05 2.56E+00 1.83E-04 2.06E-05 2.28E-01 2.28E-01 7.70E-01 6.90E+00 3.0E-01 3.3E-02

CHROMIUM 1.53E+01 1.28E-03 4.69E+00 1.23E-02 2.85E-04 4.17E-01 4.30E-01 2.40E+00 5.82E+01 1.8E-01 7.4E-03

COPPER 7.35E+01 2.75E-03 3.79E+01 5.89E-02 6.15E-04 3.37E+00 3.43E+00 5.60E+00 8.27E+01 6.1E-01 4.1E-02

IRON 2.55E+04 4.24E+00 2.55E+04 2.04E+01 9.49E-01 2.27E+03 2.29E+03 5.00E+01 5.00E+02 4.6E+01 4.6E+00

LEAD 9.07E+01 1.96E-03 3.05E+01 7.26E-02 4.39E-04 2.72E+00 2.79E+00 4.70E+00 1.86E+02 5.9E-01 1.5E-02

MERCURY 4.89E-02 0.00E+00 3.91E-01 3.91E-05 0.00E+00 3.48E-02 3.48E-02 3.20E-02 1.60E-01 1.1E+00 2.2E-01

SELENIUM 9.18E-01 6.52E-04 8.71E-01 7.35E-04 1.46E-04 7.75E-02 7.84E-02 1.43E-01 6.61E-01 5.5E-01 1.2E-01

SILVER 4.59E+00 0.00E+00 9.38E+00 3.68E-03 0.00E+00 8.35E-01 8.39E-01 6.02E+00 1.19E+02 1.4E-01 7.1E-03

VANADIUM 2.12E+01 1.07E-03 8.91E-01 1.70E-02 2.39E-04 7.93E-02 9.65E-02 4.16E+00 9.44E+00 2.3E-02 1.0E-02

ZINC 3.74E+02 1.64E-02 5.97E+02 3.00E-01 3.66E-03 5.31E+01 5.34E+01 7.54E+01 2.98E+02 7.1E-01 1.8E-01

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 8.91E-04 2.16E-07 0.00E+00 7.93E-05 7.95E-05 2.00E-01 1.00E+00 4.0E-04 7.9E-05

ENDOSULFAN I 1.00E-04 0.00E+00 1.00E-04 8.01E-08 0.00E+00 8.90E-06 8.98E-06 1.50E-01 1.50E+00 6.0E-05 6.0E-06

ENDRIN ALDEHYDE 1.62E-03 0.00E+00 5.84E-03 1.30E-06 0.00E+00 5.20E-04 5.21E-04 9.20E-02 9.20E-01 5.7E-03 5.7E-04

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 2.41E-04 5.37E-08 0.00E+00 2.15E-05 2.15E-05 1.00E-01 1.00E+00 2.2E-04 2.2E-05

METHOXYCHLOR 8.58E-03 0.00E+00 8.58E-03 6.87E-06 0.00E+00 7.63E-04 7.70E-04 4.00E+00 8.00E+00 1.9E-04 9.6E-05

TOTAL CHLORDANE 7.00E-05 0.00E+00 3.50E-04 5.61E-08 0.00E+00 3.11E-05 3.12E-05 4.58E+00 9.16E+00 6.8E-06 3.4E-06

TOTAL DDT 9.95E-03 2.50E-06 1.11E-01 7.97E-06 5.59E-07 9.92E-03 9.92E-03 1.47E-01 5.56E+00 6.8E-02 1.8E-03

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 5.83E+01 0.00E+00 5.83E+01 4.66E-02 0.00E+00 5.18E+00 5.23E+00 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 2.63E+00 0.00E+00 2.63E+00 2.11E-03 0.00E+00 2.34E-01 2.36E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 9.40E-02 0.00E+00 2.15E-01 7.53E-05 0.00E+00 1.92E-02 1.92E-02 6.56E+01 3.56E+02 2.9E-04 5.4E-05

ACENAPHTHYLENE 9.28E-02 2.20E-05 2.13E+00 7.43E-05 4.92E-06 1.89E-01 1.89E-01 6.56E+01 3.56E+02 2.9E-03 5.3E-04

BENZO(A)ANTHRACENE 2.19E-01 1.01E-04 3.48E-01 1.75E-04 2.25E-05 3.10E-02 3.12E-02 6.15E-01 3.84E+01 5.1E-02 8.1E-04

BENZO(A)PYRENE 2.06E-01 9.54E-05 2.74E-01 1.65E-04 2.13E-05 2.44E-02 2.46E-02 6.15E-01 3.84E+01 4.0E-02 6.4E-04

BENZO(B)FLUORANTHENE 2.79E-01 1.69E-04 7.26E-01 2.24E-04 3.78E-05 6.46E-02 6.48E-02 6.15E-01 3.84E+01 1.1E-01 1.7E-03

BENZO(G,H,I)PERYLENE 1.71E-01 7.16E-05 5.03E-01 1.37E-04 1.60E-05 4.47E-02 4.49E-02 6.15E-01 3.84E+01 7.3E-02 1.2E-03

CHRYSENE 2.07E-01 1.05E-04 4.75E-01 1.66E-04 2.34E-05 4.23E-02 4.25E-02 6.15E-01 3.84E+01 6.9E-02 1.1E-03

DIBENZO(A,H)ANTHRACENE 1.12E-01 3.14E-05 2.59E-01 8.99E-05 7.02E-06 2.31E-02 2.32E-02 6.15E-01 3.84E+01 3.8E-02 6.0E-04

INDENO(1,2,3-CD)PYRENE 1.70E-01 7.23E-05 4.86E-01 1.36E-04 1.62E-05 4.32E-02 4.34E-02 6.15E-01 3.84E+01 7.1E-02 1.1E-03

PYRENE 4.38E-01 1.72E-04 7.67E-01 3.51E-04 3.84E-05 6.83E-02 6.86E-02 6.15E-01 3.84E+01 1.1E-01 1.8E-03

Volatiles

2-BUTANONE 1.11E-02 0.00E+00 0.00E+00 8.88E-06 0.00E+00 0.00E+00 8.88E-06 1.77E+03 4.57E+03 5.0E-09 1.9E-09

ACETONE 8.18E-02 0.00E+00 0.00E+00 6.55E-05 0.00E+00 0.00E+00 6.55E-05 1.00E+01 5.00E+01 6.6E-06 1.3E-06

CARBON DISULFIDE 4.76E-04 0.00E+00 0.00E+00 3.81E-07 0.00E+00 0.00E+00 3.81E-07 1.26E+01 2.56E+01 3.0E-08 1.5E-08

METHYL ACETATE 4.78E-03 0.00E+00 0.00E+00 3.83E-06 0.00E+00 0.00E+00 3.83E-06 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 5.16E-03 0.00E+00 0.00E+00 4.13E-06 0.00E+00 0.00E+00 4.13E-06 1.40E+00 7.00E+00 3.0E-06 5.9E-07

TRICHLOROFLUOROMETHANE 4.05E-03 0.00E+00 0.00E+00 3.24E-06 0.00E+00 0.00E+00 3.24E-06 3.49E+01 3.49E+02 9.3E-08 9.3E-09

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.610E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.433E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 3.600E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 1.289E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 9.699E-01 acres Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SURFACE SOIL

SHREW - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 5.54E+04 7.30E-01 2.22E+02 1.96E+02 3.23E-01 2.45E+01 2.21E+02 1.93E+00 1.93E+01 1.1E+02 1.1E+01

ANTIMONY 9.80E+00 4.60E-04 3.36E-01 3.46E-02 2.03E-04 3.71E-02 7.19E-02 5.90E-02 2.76E+00 1.2E+00 2.6E-02

BARIUM 3.91E+02 2.70E-02 6.10E+01 1.38E+00 1.19E-02 6.74E+00 8.13E+00 5.18E+01 8.27E+01 1.6E-01 9.8E-02

BERYLLIUM 8.30E-01 0.00E+00 5.10E-01 2.93E-03 0.00E+00 5.64E-02 5.93E-02 5.32E-01 6.73E-01 1.1E-01 8.8E-02

CADMIUM 1.30E+00 1.20E-04 7.18E-01 4.60E-03 5.30E-05 7.93E-02 8.39E-02 7.70E-01 6.90E+00 1.1E-01 1.2E-02

CHROMIUM 3.14E+01 2.50E-03 1.29E+00 1.11E-01 1.10E-03 1.42E-01 2.54E-01 2.40E+00 5.82E+01 1.1E-01 4.4E-03

COPPER 7.16E+02 5.50E-03 2.60E+01 2.53E+00 2.43E-03 2.87E+00 5.41E+00 5.60E+00 8.27E+01 9.7E-01 6.5E-02

IRON 3.33E+04 1.10E+01 3.33E+02 1.18E+02 4.86E+00 3.68E+01 1.59E+02 5.00E+01 5.00E+02 3.2E+00 3.2E-01

LEAD 6.30E+02 4.90E-03 9.86E+00 2.23E+00 2.17E-03 1.09E+00 3.32E+00 4.70E+00 1.86E+02 7.1E-01 1.8E-02

MERCURY 1.90E-01 0.00E+00 9.50E-01 6.72E-04 0.00E+00 1.05E-01 1.06E-01 3.20E-02 1.60E-01 3.3E+00 6.6E-01

SELENIUM 2.80E+00 9.80E-04 1.58E+00 9.90E-03 4.33E-04 1.75E-01 1.85E-01 1.43E-01 6.61E-01 1.3E+00 2.8E-01

SILVER 5.79E+01 0.00E+00 8.11E-01 2.05E-01 0.00E+00 8.95E-02 2.94E-01 6.02E+00 1.19E+02 4.9E-02 2.5E-03

VANADIUM 4.10E+01 2.20E-03 1.99E-01 1.45E-01 9.72E-04 2.20E-02 1.68E-01 4.16E+00 9.44E+00 4.0E-02 1.8E-02

ZINC 4.04E+03 4.10E-02 4.81E+02 1.43E+01 1.81E-02 5.31E+01 6.74E+01 7.54E+01 2.98E+02 8.9E-01 2.3E-01

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 1.77E-06 9.54E-07 0.00E+00 1.95E-07 1.15E-06 2.00E-01 1.00E+00 5.7E-06 1.1E-06

ENDOSULFAN I 1.00E-04 0.00E+00 2.31E-05 3.54E-07 0.00E+00 2.55E-06 2.91E-06 1.50E-01 1.50E+00 1.9E-05 1.9E-06

ENDRIN ALDEHYDE 7.30E-03 0.00E+00 4.62E-04 2.58E-05 0.00E+00 5.10E-05 7.69E-05 9.20E-02 9.20E-01 8.4E-04 8.4E-05

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 3.34E-06 2.37E-07 0.00E+00 3.69E-07 6.05E-07 1.00E-01 1.00E+00 6.1E-06 6.1E-07

METHOXYCHLOR 9.80E-02 0.00E+00 4.27E-03 3.46E-04 0.00E+00 4.72E-04 8.18E-04 4.00E+00 8.00E+00 2.0E-04 1.0E-04

TOTAL CHLORDANE 7.30E-04 0.00E+00 6.94E-06 2.58E-06 0.00E+00 7.66E-07 3.35E-06 4.58E+00 9.16E+00 7.3E-07 3.7E-07

TOTAL DDT 5.20E-02 1.06E-05 8.77E-03 1.84E-04 4.68E-06 9.69E-04 1.16E-03 1.47E-01 5.56E+00 7.9E-03 2.1E-04

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.40E+02 0.00E+00 2.40E+02 8.48E-01 0.00E+00 2.65E+01 2.74E+01 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 4.20E+00 0.00E+00 4.20E+00 1.48E-02 0.00E+00 4.64E-01 4.79E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 1.60E-01 0.00E+00 1.16E-01 5.66E-04 0.00E+00 1.28E-02 1.34E-02 6.56E+01 3.56E+02 2.0E-04 3.8E-05

ACENAPHTHYLENE 1.10E-01 2.20E-05 5.56E-02 3.89E-04 9.72E-06 6.14E-03 6.54E-03 6.56E+01 3.56E+02 1.0E-04 1.8E-05

BENZO(A)ANTHRACENE 1.90E+00 4.60E-04 9.77E-02 6.72E-03 2.03E-04 1.08E-02 1.77E-02 6.15E-01 3.84E+01 2.9E-02 4.6E-04

BENZO(A)PYRENE 1.80E+00 4.20E-04 2.26E-01 6.36E-03 1.86E-04 2.49E-02 3.15E-02 6.15E-01 3.84E+01 5.1E-02 8.2E-04

BENZO(B)FLUORANTHENE 2.70E+00 7.80E-04 8.37E-01 9.54E-03 3.45E-04 9.25E-02 1.02E-01 6.15E-01 3.84E+01 1.7E-01 2.7E-03

BENZO(G,H,I)PERYLENE 1.00E+00 2.80E-04 3.94E-01 3.54E-03 1.24E-04 4.35E-02 4.72E-02 6.15E-01 3.84E+01 7.7E-02 1.2E-03

CHRYSENE 1.40E+00 4.70E-04 8.14E-02 4.95E-03 2.08E-04 9.00E-03 1.42E-02 6.15E-01 3.84E+01 2.3E-02 3.7E-04

DIBENZO(A,H)ANTHRACENE 2.60E-01 6.50E-05 3.38E-02 9.19E-04 2.87E-05 3.73E-03 4.68E-03 6.15E-01 3.84E+01 7.6E-03 1.2E-04

INDENO(1,2,3-CD)PYRENE 9.40E-01 3.00E-04 1.03E-01 3.32E-03 1.33E-04 1.14E-02 1.49E-02 6.15E-01 3.84E+01 2.4E-02 3.9E-04

PYRENE 4.50E+00 8.30E-04 3.24E+00 1.59E-02 3.67E-04 3.58E-01 3.74E-01 6.15E-01 3.84E+01 6.1E-01 9.7E-03

Volatiles

2-BUTANONE 1.90E-02 0.00E+00 0.00E+00 6.72E-05 0.00E+00 0.00E+00 6.72E-05 1.77E+03 4.57E+03 3.8E-08 1.5E-08

ACETONE 1.90E-01 0.00E+00 0.00E+00 6.72E-04 0.00E+00 0.00E+00 6.72E-04 1.00E+01 5.00E+01 6.7E-05 1.3E-05

CARBON DISULFIDE 1.40E-03 0.00E+00 0.00E+00 4.95E-06 0.00E+00 0.00E+00 4.95E-06 1.26E+01 2.56E+01 3.9E-07 1.9E-07

METHYL ACETATE 1.00E-02 0.00E+00 0.00E+00 3.54E-05 0.00E+00 0.00E+00 3.54E-05 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 2.10E-02 0.00E+00 0.00E+00 7.42E-05 0.00E+00 0.00E+00 7.42E-05 1.40E+00 7.00E+00 5.3E-05 1.1E-05

TRICHLOROFLUOROMETHANE 4.70E-03 0.00E+00 0.00E+00 1.66E-05 0.00E+00 0.00E+00 1.66E-05 3.49E+01 3.49E+02 4.8E-07 4.8E-08

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.700E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.878E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 7.513E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 6.010E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

SURFACE SOIL

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Soil Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.53E+04 2.55E-01 6.14E+01 8.97E+00 4.45E-02 2.99E+00 1.20E+01 1.93E+00 1.93E+01 6.2E+00 6.2E-01

ANTIMONY 1.24E+00 4.60E-04 4.84E-02 7.26E-04 8.04E-05 2.36E-03 3.16E-03 5.90E-02 2.76E+00 5.4E-02 1.1E-03

BARIUM 5.22E+01 1.80E-02 8.14E+00 3.05E-02 3.15E-03 3.97E-01 4.30E-01 5.18E+01 8.27E+01 8.3E-03 5.2E-03

BERYLLIUM 4.73E-01 0.00E+00 3.37E-01 2.76E-04 0.00E+00 1.64E-02 1.67E-02 5.32E-01 6.73E-01 3.1E-02 2.5E-02

CADMIUM 2.29E-01 9.21E-05 2.78E-01 1.34E-04 1.61E-05 1.35E-02 1.37E-02 7.70E-01 6.90E+00 1.8E-02 2.0E-03

CHROMIUM 1.53E+01 1.28E-03 6.28E-01 8.95E-03 2.23E-04 3.06E-02 3.98E-02 2.40E+00 5.82E+01 1.7E-02 6.8E-04

COPPER 7.35E+01 2.75E-03 1.06E+01 4.30E-02 4.81E-04 5.17E-01 5.60E-01 5.60E+00 8.27E+01 1.0E-01 6.8E-03

IRON 2.55E+04 4.24E+00 2.55E+02 1.49E+01 7.42E-01 1.24E+01 2.81E+01 5.00E+01 5.00E+02 5.6E-01 5.6E-02

LEAD 9.07E+01 1.96E-03 3.32E+00 5.30E-02 3.43E-04 1.62E-01 2.15E-01 4.70E+00 1.86E+02 4.6E-02 1.2E-03

MERCURY 4.89E-02 0.00E+00 3.19E-02 2.86E-05 0.00E+00 1.55E-03 1.58E-03 3.20E-02 1.60E-01 4.9E-02 9.9E-03

SELENIUM 9.18E-01 6.52E-04 4.62E-01 5.37E-04 1.14E-04 2.25E-02 2.32E-02 1.43E-01 6.61E-01 1.6E-01 3.5E-02

SILVER 4.59E+00 0.00E+00 6.42E-02 2.68E-03 0.00E+00 3.13E-03 5.81E-03 6.02E+00 1.19E+02 9.7E-04 4.9E-05

VANADIUM 2.12E+01 1.07E-03 1.03E-01 1.24E-02 1.87E-04 5.01E-03 1.76E-02 4.16E+00 9.44E+00 4.2E-03 1.9E-03

ZINC 3.74E+02 1.64E-02 1.29E+02 2.19E-01 2.87E-03 6.27E+00 6.49E+00 7.54E+01 2.98E+02 8.6E-02 2.2E-02

Pesticides/PCBs

ALDRIN 2.70E-04 0.00E+00 1.77E-06 1.58E-07 0.00E+00 8.60E-08 2.44E-07 2.00E-01 1.00E+00 1.2E-06 2.4E-07

ENDOSULFAN I 1.00E-04 0.00E+00 2.31E-05 5.85E-08 0.00E+00 1.13E-06 1.18E-06 1.50E-01 1.50E+00 7.9E-06 7.9E-07

ENDRIN ALDEHYDE 1.62E-03 0.00E+00 1.03E-04 9.49E-07 0.00E+00 5.01E-06 5.95E-06 9.20E-02 9.20E-01 6.5E-05 6.5E-06

HEPTACHLOR EPOXIDE 6.70E-05 0.00E+00 3.34E-06 3.92E-08 0.00E+00 1.63E-07 2.02E-07 1.00E-01 1.00E+00 2.0E-06 2.0E-07

METHOXYCHLOR 8.58E-03 0.00E+00 3.74E-04 5.02E-06 0.00E+00 1.82E-05 2.32E-05 4.00E+00 8.00E+00 5.8E-06 2.9E-06

TOTAL CHLORDANE 7.00E-05 0.00E+00 6.65E-07 4.09E-08 0.00E+00 3.24E-08 7.33E-08 4.58E+00 9.16E+00 1.6E-08 8.0E-09

TOTAL DDT 9.95E-03 2.50E-06 2.53E-03 5.82E-06 4.37E-07 1.23E-04 1.29E-04 1.47E-01 5.56E+00 8.8E-04 2.3E-05

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 5.83E+01 0.00E+00 5.83E+01 3.41E-02 0.00E+00 2.84E+00 2.87E+00 NV NV #VALUE! #VALUE!

GASOLINE RANGE ORGANICS 2.63E+00 0.00E+00 2.63E+00 1.54E-03 0.00E+00 1.28E-01 1.30E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 9.40E-02 0.00E+00 9.12E-02 5.50E-05 0.00E+00 4.44E-03 4.50E-03 6.56E+01 3.56E+02 6.9E-05 1.3E-05

ACENAPHTHYLENE 9.28E-02 2.20E-05 4.86E-02 5.43E-05 3.85E-06 2.37E-03 2.42E-03 6.56E+01 3.56E+02 3.7E-05 6.8E-06

BENZO(A)ANTHRACENE 2.19E-01 1.01E-04 2.70E-02 1.28E-04 1.76E-05 1.32E-03 1.46E-03 6.15E-01 3.84E+01 2.4E-03 3.8E-05

BENZO(A)PYRENE 2.06E-01 9.54E-05 2.73E-02 1.20E-04 1.67E-05 1.33E-03 1.47E-03 6.15E-01 3.84E+01 2.4E-03 3.8E-05

BENZO(B)FLUORANTHENE 2.79E-01 1.69E-04 8.65E-02 1.63E-04 2.95E-05 4.22E-03 4.41E-03 6.15E-01 3.84E+01 7.2E-03 1.1E-04

BENZO(G,H,I)PERYLENE 1.71E-01 7.16E-05 4.88E-02 1.00E-04 1.25E-05 2.38E-03 2.49E-03 6.15E-01 3.84E+01 4.0E-03 6.5E-05

CHRYSENE 2.07E-01 1.05E-04 2.62E-02 1.21E-04 1.83E-05 1.28E-03 1.41E-03 6.15E-01 3.84E+01 2.3E-03 3.7E-05

DIBENZO(A,H)ANTHRACENE 1.12E-01 3.14E-05 1.46E-02 6.56E-05 5.49E-06 7.11E-04 7.82E-04 6.15E-01 3.84E+01 1.3E-03 2.0E-05

INDENO(1,2,3-CD)PYRENE 1.70E-01 7.23E-05 1.87E-02 9.93E-05 1.26E-05 9.10E-04 1.02E-03 6.15E-01 3.84E+01 1.7E-03 2.7E-05

PYRENE 4.38E-01 1.72E-04 3.16E-01 2.56E-04 3.00E-05 1.54E-02 1.57E-02 6.15E-01 3.84E+01 2.5E-02 4.1E-04

Volatiles

2-BUTANONE 1.11E-02 0.00E+00 0.00E+00 6.48E-06 0.00E+00 0.00E+00 6.48E-06 1.77E+03 4.57E+03 3.7E-09 1.4E-09

ACETONE 8.18E-02 0.00E+00 0.00E+00 4.78E-05 0.00E+00 0.00E+00 4.78E-05 1.00E+01 5.00E+01 4.8E-06 9.6E-07

CARBON DISULFIDE 4.76E-04 0.00E+00 0.00E+00 2.78E-07 0.00E+00 0.00E+00 2.78E-07 1.26E+01 2.56E+01 2.2E-08 1.1E-08

METHYL ACETATE 4.78E-03 0.00E+00 0.00E+00 2.80E-06 0.00E+00 0.00E+00 2.80E-06 NV NV #VALUE! #VALUE!

TETRACHLOROETHENE 5.16E-03 0.00E+00 0.00E+00 3.02E-06 0.00E+00 0.00E+00 3.02E-06 1.40E+00 7.00E+00 2.2E-06 4.3E-07

TRICHLOROFLUOROMETHANE 4.05E-03 0.00E+00 0.00E+00 2.37E-06 0.00E+00 0.00E+00 2.37E-06 3.49E+01 3.49E+02 6.8E-08 6.8E-09

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 3.580E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.744E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 6.261E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.093E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 6.590E-02 acres Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

SURFACE SOIL

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE- AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



APPENDIX I

CHEMICAL CONCENTRATIONS IN SEDIMENT, SURFACE WATER, AND TISSUE

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ALUMINUM 1.96E+04 9.03E+03 9.03E+03 9.03E+03 7.30E-01 2.55E-01 4.60E-01 2.55E-01 1.00E+00 1.00E+00 1.96E+04 9.03E+03 1.00E+00 1.00E+00 1.96E+04 9.03E+03 4.00E-03 4.00E-03 7.84E+01 3.61E+01
ANTIMONY 2.40E+00 6.65E-01 8.79E-01 6.65E-01 4.60E-04 4.93E-04 4.60E-04 4.60E-04 1.00E+00 1.00E+00 2.40E+00 6.65E-01 1.00E+00 1.00E+00 2.40E+00 6.65E-01 Regression equation from Eco SSL 8.97E-02 2.69E-02
ARSENIC 2.20E+01 8.68E+00 8.68E+00 8.68E+00 5.80E-03 2.27E-03 2.27E-03 2.27E-03 6.90E-01 1.43E-01 1.52E+01 1.24E+00 Regression equation from Eco SSL 2.14E+00 1.11E+00 3.75E-02 3.75E-02 8.25E-01 3.26E-01
BARIUM 7.66E+01 3.98E+01 3.98E+01 3.98E+01 2.70E-02 1.80E-02 1.80E-02 1.80E-02 1.00E+00 1.00E+00 7.66E+01 3.98E+01 9.10E-02 9.10E-02 6.97E+00 3.62E+00 1.56E-01 1.56E-01 1.19E+01 6.20E+00
BERYLLIUM 1.50E+00 6.19E-01 6.19E-01 6.19E-01 1.00E+00 1.00E+00 1.50E+00 6.19E-01 4.50E-02 4.50E-02 6.75E-02 2.78E-02 Regression equation from Eco SSL 7.88E-01 4.11E-01
CADMIUM 1.20E+00 4.97E-01 4.97E-01 4.97E-01 1.20E-04 9.21E-05 7.63E-05 9.21E-05 7.99E+00 6.00E-01 9.59E+00 2.98E-01 Regression equation from Eco SSL 9.57E+00 4.75E+00 Regression equation from Eco SSL 6.87E-01 4.25E-01
CHROMIUM 2.54E+01 1.44E+01 1.44E+01 1.44E+01 2.50E-03 1.28E-03 1.28E-03 1.28E-03 4.68E-01 1.00E-01 1.19E+01 1.44E+00 3.06E-01 3.06E-01 7.77E+00 4.40E+00 4.10E-02 4.10E-02 1.04E+00 5.89E-01
COBALT 1.11E+01 6.59E+00 6.59E+00 6.59E+00 2.40E-03 1.07E-03 1.07E-03 1.07E-03 1.00E+00 1.00E+00 1.11E+01 6.59E+00 1.22E-01 1.22E-01 1.35E+00 8.04E-01 7.50E-03 7.50E-03 8.33E-02 4.94E-02
COPPER 7.46E+01 2.74E+01 2.74E+01 2.74E+01 5.50E-03 2.75E-03 2.75E-03 2.75E-03 5.25E+00 1.56E+00 3.92E+02 4.27E+01 5.15E-01 5.15E-01 3.84E+01 1.41E+01 Regression equation from Eco SSL 1.07E+01 7.19E+00
IRON 3.73E+04 2.18E+04 2.18E+04 2.18E+04 1.10E+01 4.24E+00 4.24E+00 4.24E+00 1.00E+00 1.00E+00 3.73E+04 2.18E+04 1.00E+00 1.00E+00 3.73E+04 2.18E+04 1.00E-02 1.00E-02 3.73E+02 2.18E+02
LEAD 1.60E+02 7.26E+01 7.26E+01 7.26E+01 4.90E-03 1.96E-03 1.96E-03 1.96E-03 6.07E-01 7.10E-02 9.71E+01 5.15E+00 Regression equation from Eco SSL 4.83E+01 2.55E+01 Regression equation from Eco SSL 4.57E+00 2.93E+00
MANGANESE 2.38E+03 6.57E+02 6.57E+02 6.57E+02 1.50E+00 5.05E-01 5.05E-01 5.05E-01 1.00E+00 1.00E+00 2.38E+03 6.57E+02 Regression equation from Eco SSL 8.94E+01 3.72E+01 7.90E-02 7.90E-02 1.88E+02 5.19E+01
MERCURY 2.30E-01 8.50E-02 1.08E-01 8.50E-02 2.87E+00 1.14E+00 6.60E-01 9.66E-02 Regression - Sample et al., (1998) 6.59E-01 4.71E-01 5.00E+00 6.52E-01 1.15E+00 5.54E-02
NICKEL 2.46E+01 1.39E+01 1.39E+01 1.39E+01 5.50E-03 3.28E-03 3.28E-03 3.28E-03 2.32E+00 4.86E-01 5.71E+01 6.76E+00 1.06E+00 1.06E+00 2.61E+01 1.47E+01 Regression equation from Eco SSL 1.19E+00 7.76E-01
SELENIUM 3.60E+00 1.03E+00 1.11E+00 1.03E+00 9.80E-04 6.52E-04 9.55E-04 6.52E-04 1.00E+00 1.00E+00 3.60E+00 1.03E+00 Regression equation from Eco SSL 2.37E+00 9.47E-01 Regression equation from Eco SSL 2.09E+00 5.24E-01
SILVER 2.20E-01 7.95E-02 6.77E-02 7.95E-02 1.00E+00 1.00E+00 2.20E-01 7.95E-02 2.05E+00 2.05E+00 4.50E-01 1.63E-01 1.40E-02 1.40E-02 3.08E-03 1.11E-03
THALLIUM 1.10E-01 5.24E-01 4.95E-02 4.95E-02 1.00E+00 1.00E+00 1.10E-01 4.95E-02 1.00E+00 1.00E+00 1.10E-01 4.95E-02 4.00E-03 4.00E-03 4.40E-04 1.98E-04
VANADIUM 4.70E+02 5.76E+01 5.76E+01 5.76E+01 2.20E-03 1.07E-03 1.07E-03 1.07E-03 1.00E+00 1.00E+00 4.70E+02 5.76E+01 4.20E-02 4.20E-02 1.97E+01 2.42E+00 4.85E-03 4.85E-03 2.28E+00 2.79E-01
ZINC 7.03E+02 1.62E+02 1.62E+02 1.62E+02 4.10E-02 1.64E-02 3.50E-02 1.64E-02 7.53E+00 1.94E+00 5.29E+03 3.13E+02 Regression equation from Eco SSL 7.34E+02 4.54E+02 Regression equation from Eco SSL 1.82E+02 8.08E+01
Pesticides/PCBs
ALDRIN 2.40E-02 3.51E-03 9.89E-03 3.51E-03 1.80E+00 1.80E+00 6.22E-01 9.09E-02 3.30E+00 3.30E+00 7.92E-02 1.16E-02 6.54E-03 6.54E-03 1.57E-04 2.29E-05
DIELDRIN 5.00E-02 8.51E-03 1.43E-02 8.51E-03 5.70E-05 9.85E-06 1.93E-05 9.85E-06 1.00E+00 1.00E+00 7.20E-01 1.23E-01 1.47E+01 1.47E+01 7.35E-01 1.25E-01 4.10E-01 4.10E-01 2.05E-02 3.49E-03
METHOXYCHLOR 2.70E-03 7.18E-03 2.70E-03 2.70E-03 1.80E+00 1.80E+00 7.00E-02 7.00E-02 1.00E+00 1.00E+00 2.70E-03 2.70E-03 4.36E-02 4.36E-02 1.18E-04 1.18E-04
TOTAL AROCLOR 1.20E-01 1.81E-02 7.83E-02 1.81E-02 1.85E+00 1.85E+00 3.20E+00 4.82E-01 1.59E+01 6.67E+00 1.91E+00 1.21E-01 6.15E-04 6.15E-04 7.38E-05 1.11E-05
TOTAL CHLORDANE 1.50E-03 2.47E-04 8.03E-04 2.47E-04 2.22E+00 2.22E+00 4.80E-02 7.89E-03 5.00E+00 5.00E+00 7.50E-03 1.23E-03 9.50E-03 9.50E-03 1.43E-05 2.35E-06
TOTAL DDT 2.08E-02 6.14E-03 7.99E-03 6.14E-03 1.06E-05 2.50E-06 5.00E-06 2.50E-06 7.70E+00 7.70E+00 2.31E+00 6.81E-01 1.12E+01 1.12E+01 2.33E-01 6.88E-02 Regression equation from Eco SSL 4.40E-03 1.76E-03
Petroleum Hydrocarbons
DIESEL RANGE ORGANICS 7.30E-01 2.64E-01 3.15E-01 2.64E-01 1.00E+00 1.00E+00 1.05E+01 3.80E+00 1.00E+00 1.00E+00 7.30E-01 2.64E-01 1.00E+00 1.00E+00 7.30E-01 2.64E-01
Semivolatiles
2-METHYLNAPHTHALENE 1.40E-02 1.38E-01 4.88E-03 4.88E-03 1.00E+00 1.00E+00 2.02E-01 7.03E-02 2.29E+00 2.29E+00 3.21E-02 1.12E-02 Regression equation from Eco SSL 3.84E-02 2.38E-02
ACENAPHTHENE 8.10E-02 1.50E-01 1.89E-02 1.89E-02 2.90E-01 2.90E-01 3.38E-01 7.89E-02 1.47E+00 1.47E+00 1.19E-01 2.78E-02 Regression equation from Eco SSL 3.30E-02 1.15E-01
ACENAPHTHYLENE 1.60E-01 1.38E-01 3.51E-02 1.38E-01 2.20E-05 2.51E-05 2.20E-05 2.20E-05 2.90E-01 2.90E-01 6.68E-01 5.75E-01 2.29E+01 2.29E+01 3.66E+00 3.15E+00 Regression equation from Eco SSL 7.48E-02 6.64E-02
ANTHRACENE 2.70E-01 1.65E-01 1.03E-01 1.65E-01 4.30E-05 2.86E-05 4.30E-05 2.86E-05 2.90E-01 2.90E-01 1.13E+00 6.88E-01 2.42E+00 2.42E+00 6.53E-01 3.99E-01 Regression equation from Eco SSL 1.34E-01 9.14E-02
BENZALDEHYDE 1.70E-01 1.86E-01 1.31E-01 1.31E-01 1.00E+00 1.00E+00 2.45E+00 1.88E+00 1.00E+00 1.00E+00 1.70E-01 1.31E-01 5.33E+00 5.33E+00 9.06E-01 6.97E-01
BENZO(A)ANTHRACENE 1.40E+00 3.62E-01 4.03E-01 3.62E-01 4.60E-04 1.01E-04 2.50E-04 1.01E-04 2.90E-01 2.90E-01 5.85E+00 1.51E+00 1.59E+00 1.59E+00 2.23E+00 5.75E-01 Regression equation from Eco SSL 8.14E-02 3.64E-02
BENZO(A)PYRENE 1.70E+00 3.92E-01 4.08E-01 3.92E-01 4.20E-04 9.54E-05 1.65E-04 9.54E-05 2.90E-01 2.90E-01 7.10E+00 1.64E+00 1.33E+00 1.33E+00 2.26E+00 5.21E-01 Regression equation from Eco SSL 2.13E-01 5.11E-02
BENZO(B)FLUORANTHENE 2.40E+00 5.37E-01 5.52E-01 5.37E-01 7.80E-04 1.69E-04 3.12E-04 1.69E-04 2.90E-01 2.90E-01 1.00E+01 2.24E+00 2.60E+00 2.60E+00 6.24E+00 1.40E+00 3.10E-01 3.10E-01 7.44E-01 1.67E-01
BENZO(G,H,I)PERYLENE 1.40E+00 3.30E-01 3.35E-01 3.30E-01 2.80E-04 7.16E-05 1.17E-04 7.16E-05 2.90E-01 2.90E-01 5.85E+00 1.38E+00 2.94E+00 2.94E+00 4.12E+00 9.70E-01 Regression equation from Eco SSL 5.87E-01 1.06E-01
BENZO(K)FLUORANTHENE 1.40E+00 3.27E-01 3.66E-01 3.27E-01 3.40E-04 7.73E-05 1.80E-04 7.73E-05 2.90E-01 2.90E-01 5.85E+00 1.36E+00 2.60E+00 2.60E+00 3.64E+00 8.49E-01 Regression equation from Eco SSL 1.54E-01 4.42E-02
BIS(2-ETHYLHEXYL)PHTHALATE 2.30E+00 7.03E-01 1.50E+00 7.03E-01 1.00E+00 1.00E+00 3.31E+01 1.01E+01 1.00E+00 1.00E+00 2.30E+00 7.03E-01 1.50E-03 1.50E-03 3.45E-03 1.05E-03
BUTYL BENZYL PHTHALATE 1.50E-01 2.68E-01 1.50E-01 1.50E-01 1.00E+00 1.00E+00 2.16E+00 2.16E+00 1.00E+00 1.00E+00 1.50E-01 1.50E-01 6.95E-02 6.95E-02 1.04E-02 1.04E-02
CARBAZOLE 1.90E-01 2.63E-01 1.80E-01 1.80E-01 1.00E+00 1.00E+00 2.74E+00 2.59E+00 1.00E+00 1.00E+00 1.90E-01 1.80E-01 2.68E-01 2.68E-01 5.09E-02 4.82E-02
CHRYSENE 2.30E+00 4.81E-01 4.92E-01 4.81E-01 4.70E-04 1.05E-04 1.83E-04 1.05E-04 2.90E-01 2.90E-01 9.60E+00 2.01E+00 2.29E+00 2.29E+00 5.27E+00 1.10E+00 Regression equation from Eco SSL 1.09E-01 4.32E-02
DIBENZO(A,H)ANTHRACENE 3.60E-01 1.80E-01 1.48E-01 1.80E-01 6.50E-05 3.14E-05 4.25E-05 3.14E-05 2.90E-01 2.90E-01 1.50E+00 7.53E-01 2.31E+00 2.31E+00 8.32E-01 4.16E-01 1.30E-01 1.30E-01 4.68E-02 2.34E-02
DI-N-OCTYL PHTHALATE 1.30E-01 2.64E-01 1.30E-01 1.30E-01 1.00E+00 1.00E+00 1.87E+00 1.87E+00 1.00E+00 1.00E+00 1.30E-01 1.30E-01 1.00E+00 1.00E+00 1.30E-01 1.30E-01
FLUORANTHENE 3.30E+00 7.55E-01 7.88E-01 7.55E-01 7.20E-04 1.57E-04 2.87E-04 1.57E-04 2.90E-01 2.90E-01 1.38E+01 3.15E+00 3.04E+00 3.04E+00 1.00E+01 2.29E+00 5.00E-01 5.00E-01 1.65E+00 3.77E-01
FLUORENE 3.50E-01 1.38E-01 6.49E-02 1.38E-01 2.90E-01 2.90E-01 1.46E+00 5.78E-01 9.57E+00 9.57E+00 3.35E+00 1.32E+00 Regression equation from Eco SSL 9.43E-03 2.09E-02
INDENO(1,2,3-CD)PYRENE 1.20E+00 3.08E-01 3.05E-01 3.08E-01 3.00E-04 7.23E-05 1.65E-04 7.23E-05 2.90E-01 2.90E-01 5.01E+00 1.29E+00 2.86E+00 2.86E+00 3.43E+00 8.81E-01 1.10E-01 1.10E-01 1.32E-01 3.39E-02
NAPHTHALENE 3.60E-03 1.59E-01 2.05E-03 2.05E-03 2.90E-01 2.90E-01 1.50E-02 8.55E-03 4.40E+00 4.40E+00 1.58E-02 9.01E-03 1.22E+01 1.22E+01 4.39E-02 2.50E-02
PHENANTHRENE 1.20E+00 3.66E-01 3.77E-01 3.66E-01 1.70E-04 4.98E-05 1.70E-04 4.98E-05 2.90E-01 2.90E-01 5.01E+00 1.53E+00 1.72E+00 1.72E+00 2.06E+00 6.29E-01 Regression equation from Eco SSL 9.48E-01 4.54E-01
PYRENE 2.80E+00 7.00E-01 7.28E-01 7.00E-01 8.30E-04 1.72E-04 3.17E-04 1.72E-04 2.90E-01 2.90E-01 1.17E+01 2.92E+00 1.75E+00 1.75E+00 4.90E+00 1.22E+00 7.20E-01 7.20E-01 2.02E+00 5.04E-01
Volatiles
1,4-DICHLOROBENZENE 4.00E-03 1.23E-02 4.00E-03 4.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4-METHYL-2-PENTANONE 5.20E-03 2.10E-02 2.00E-03 2.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ACETONE 1.80E+00 2.93E-01 2.74E-01 2.93E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BENZENE 1.90E-02 1.25E-02 9.65E-03 1.25E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CARBON DISULFIDE 3.90E-03 1.32E-02 1.57E-03 1.57E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CHLOROBENZENE 9.00E-03 1.18E-02 4.75E-03 4.75E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ETHYLBENZENE 1.20E-02 1.20E-02 1.20E-02 1.20E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
METHYL ACETATE 1.50E+00 1.41E-01 7.53E-01 1.41E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
METHYLENE CHLORIDE 1.00E-02 1.98E-02 6.00E-03 6.00E-03 4.40E-04 2.82E-04 4.40E-04 2.82E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOLUENE 1.90E-01 2.72E-02 6.35E-02 2.72E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Percent TOC 1.00E+00
percent Lipids 1.44E+01
Invertebrate BSAFs used for inorganics
NA - Not applicable

Plant Concentrations

(mg/kg)

Maximum

Detection
Average

Maximum

Detection
Average

Overall

Average

Earthworm Bioaccumulation

Factors

Earthworm Concentrations

(mg/kg) Plant Bioaccumulation Factors
Average of

Positive

Detections

1 - Average concentration is the mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration. In that case, the average concentration is the mean of the
positive detections.

Fish/Invertebrate Concentrations

(mg/kg)

Average
(1) Maximum

Detection

Average

Concentration
(1) Maximum

Detection
Average

Sediment Concentrations (mg/kg)

Average of

Positive

Detections

Overall

Average

Chemical

Fish/Invertebrate Bioaccumulation

Factors

Maximum

Detection Conservative Average



Max Sed. Max SW Max Fish Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics
ALUMINUM 1.96E+04 7.30E-01 1.96E+04 1.57E+02 8.03E-02 3.04E+03 3.19E+03 1.10E+02 1.10E+03 2.9E+01 2.9E+00

ANTIMONY 2.40E+00 4.60E-04 2.40E+00 1.92E-02 5.06E-05 3.72E-01 3.91E-01 NV NV #VALUE! #VALUE!

ARSENIC 2.20E+01 5.80E-03 1.52E+01 1.76E-01 6.38E-04 2.35E+00 2.53E+00 2.24E+00 4.51E+00 1.1E+00 5.6E-01

BARIUM 7.66E+01 2.70E-02 7.66E+01 6.13E-01 2.97E-03 1.19E+01 1.25E+01 2.08E+01 4.17E+01 6.0E-01 3.0E-01

BERYLLIUM 1.50E+00 0.00E+00 1.50E+00 1.20E-02 0.00E+00 2.33E-01 2.45E-01 NV NV #VALUE! #VALUE!

CADMIUM 1.20E+00 1.20E-04 9.59E+00 9.60E-03 1.32E-05 1.49E+00 1.50E+00 1.47E+00 6.35E+00 1.0E+00 2.4E-01

CHROMIUM 2.54E+01 2.50E-03 1.19E+01 2.03E-01 2.75E-04 1.84E+00 2.05E+00 2.66E+00 1.56E+01 7.7E-01 1.3E-01

COBALT 1.11E+01 2.40E-03 1.11E+01 8.88E-02 2.64E-04 1.72E+00 1.81E+00 7.61E+00 1.83E+01 2.4E-01 9.9E-02

COPPER 7.46E+01 5.50E-03 3.92E+02 5.97E-01 6.05E-04 6.07E+01 6.13E+01 4.05E+00 3.49E+01 1.5E+01 1.8E+00

IRON 3.73E+04 1.10E+01 3.73E+04 2.98E+02 1.21E+00 5.78E+03 6.08E+03 1.00E+02 1.00E+03 6.1E+01 6.1E+00

LEAD 1.60E+02 4.90E-03 9.71E+01 1.28E+00 5.39E-04 1.51E+01 1.63E+01 1.63E+00 4.46E+01 1.0E+01 3.7E-01

MANGANESE 2.38E+03 1.50E+00 2.38E+03 1.90E+01 1.65E-01 3.69E+02 3.88E+02 1.79E+02 3.77E+02 2.2E+00 1.0E+00

MERCURY 2.30E-01 0.00E+00 6.60E-01 1.84E-03 0.00E+00 1.02E-01 1.04E-01 6.40E-03 6.40E-02 1.6E+01 1.6E+00

NICKEL 2.46E+01 5.50E-03 5.71E+01 1.97E-01 6.05E-04 8.85E+00 9.04E+00 6.71E+00 1.86E+01 1.3E+00 4.9E-01

SELENIUM 3.60E+00 9.80E-04 3.60E+00 2.88E-02 1.08E-04 5.58E-01 5.87E-01 2.90E-01 8.19E-01 2.0E+00 7.2E-01

SILVER 2.20E-01 0.00E+00 2.20E-01 1.76E-03 0.00E+00 3.41E-02 3.59E-02 2.02E+00 6.05E+01 1.8E-02 5.9E-04

THALLIUM 1.10E-01 0.00E+00 1.10E-01 8.80E-04 0.00E+00 1.71E-02 1.79E-02 NV NV #VALUE! #VALUE!

VANADIUM 4.70E+02 2.20E-03 4.70E+02 3.76E+00 2.42E-04 7.29E+01 7.66E+01 3.44E-01 1.69E+00 2.2E+02 4.5E+01

ZINC 7.03E+02 4.10E-02 5.29E+03 5.62E+00 4.51E-03 8.20E+02 8.26E+02 6.61E+01 1.71E+02 1.2E+01 4.8E+00

Pesticides/PCBs
ALDRIN 2.40E-02 0.00E+00 6.22E-01 1.92E-04 0.00E+00 9.64E-02 9.66E-02 NV NV #VALUE! #VALUE!

DIELDRIN 5.00E-02 5.70E-05 7.20E-01 4.00E-04 6.27E-06 1.12E-01 1.12E-01 7.09E-02 8.00E-01 1.6E+00 1.4E-01

METHOXYCHLOR 2.70E-03 0.00E+00 7.00E-02 2.16E-05 0.00E+00 1.08E-02 1.09E-02 NV NV #VALUE! #VALUE!

TOTAL AROCLOR 1.20E-01 0.00E+00 3.20E+00 9.60E-04 0.00E+00 4.96E-01 4.96E-01 1.80E-01 1.80E+00 2.8E+00 2.8E-01

TOTAL CHLORDANE 1.50E-03 0.00E+00 4.80E-02 1.20E-05 0.00E+00 7.43E-03 7.44E-03 2.14E+00 1.07E+01 3.5E-03 7.0E-04

TOTAL DDT 2.08E-02 1.06E-05 2.31E+00 1.66E-04 1.17E-06 3.57E-01 3.58E-01 2.27E-01 2.70E+00 1.6E+00 1.3E-01

Petroleum Hydrocarbons
DIESEL RANGE ORGANICS 7.30E-01 0.00E+00 1.05E+01 5.84E-03 0.00E+00 1.63E+00 1.64E+00 NV NV #VALUE! #VALUE!

Semivolatiles
2-METHYLNAPHTHALENE 1.40E-02 0.00E+00 2.02E-01 1.12E-04 0.00E+00 3.12E-02 3.14E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03

ACENAPHTHENE 8.10E-02 0.00E+00 3.38E-01 6.48E-04 0.00E+00 5.24E-02 5.31E-02 2.00E+00 2.00E+01 2.7E-02 2.7E-03

ACENAPHTHYLENE 1.60E-01 2.20E-05 6.68E-01 1.28E-03 2.42E-06 1.04E-01 1.05E-01 2.00E+00 2.00E+01 5.2E-02 5.2E-03

ANTHRACENE 2.70E-01 4.30E-05 1.13E+00 2.16E-03 4.73E-06 1.75E-01 1.77E-01 2.00E+00 2.00E+01 8.8E-02 8.8E-03

BENZALDEHYDE 1.70E-01 0.00E+00 2.45E+00 1.36E-03 0.00E+00 3.79E-01 3.81E-01 NV NV #VALUE! #VALUE!

BENZO(A)ANTHRACENE 1.40E+00 4.60E-04 5.85E+00 1.12E-02 5.06E-05 9.06E-01 9.17E-01 2.00E+00 2.00E+01 4.6E-01 4.6E-02

BENZO(A)PYRENE 1.70E+00 4.20E-04 7.10E+00 1.36E-02 4.62E-05 1.10E+00 1.11E+00 2.00E+00 2.00E+01 5.6E-01 5.6E-02

BENZO(B)FLUORANTHENE 2.40E+00 7.80E-04 1.00E+01 1.92E-02 8.58E-05 1.55E+00 1.57E+00 2.00E+00 2.00E+01 7.9E-01 7.9E-02

BENZO(G,H,I)PERYLENE 1.40E+00 2.80E-04 5.85E+00 1.12E-02 3.08E-05 9.06E-01 9.17E-01 2.00E+00 2.00E+01 4.6E-01 4.6E-02

BENZO(K)FLUORANTHENE 1.40E+00 3.40E-04 5.85E+00 1.12E-02 3.74E-05 9.06E-01 9.17E-01 2.00E+00 2.00E+01 4.6E-01 4.6E-02

BIS(2-ETHYLHEXYL)PHTHALATE 2.30E+00 0.00E+00 3.31E+01 1.84E-02 0.00E+00 5.13E+00 5.15E+00 1.11E+00 1.11E+01 4.6E+00 4.6E-01

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 2.16E+00 1.20E-03 0.00E+00 3.35E-01 3.36E-01 NV NV #VALUE! #VALUE!

CARBAZOLE 1.90E-01 0.00E+00 2.74E+00 1.52E-03 0.00E+00 4.24E-01 4.26E-01 2.00E+00 2.00E+01 2.1E-01 2.1E-02

CHRYSENE 2.30E+00 4.70E-04 9.60E+00 1.84E-02 5.17E-05 1.49E+00 1.51E+00 2.00E+00 2.00E+01 7.5E-01 7.5E-02

DIBENZO(A,H)ANTHRACENE 3.60E-01 6.50E-05 1.50E+00 2.88E-03 7.15E-06 2.33E-01 2.36E-01 2.00E+00 2.00E+01 1.2E-01 1.2E-02

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.87E+00 1.04E-03 0.00E+00 2.90E-01 2.91E-01 NV NV #VALUE! #VALUE!

FLUORANTHENE 3.30E+00 7.20E-04 1.38E+01 2.64E-02 7.92E-05 2.14E+00 2.16E+00 2.00E+00 2.00E+01 1.1E+00 1.1E-01

FLUORENE 3.50E-01 0.00E+00 1.46E+00 2.80E-03 0.00E+00 2.27E-01 2.29E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02

INDENO(1,2,3-CD)PYRENE 1.20E+00 3.00E-04 5.01E+00 9.60E-03 3.30E-05 7.77E-01 7.86E-01 2.00E+00 2.00E+01 3.9E-01 3.9E-02

NAPHTHALENE 3.60E-03 0.00E+00 1.50E-02 2.88E-05 0.00E+00 2.33E-03 2.36E-03 2.00E+00 2.00E+01 1.2E-03 1.2E-04

PHENANTHRENE 1.20E+00 1.70E-04 5.01E+00 9.60E-03 1.87E-05 7.77E-01 7.86E-01 2.00E+00 2.00E+01 3.9E-01 3.9E-02

PYRENE 2.80E+00 8.30E-04 1.17E+01 2.24E-02 9.13E-05 1.81E+00 1.83E+00 2.00E+00 2.00E+01 9.2E-01 9.2E-02

Volatiles
1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 3.20E-05 0.00E+00 0.00E+00 3.20E-05 NV NV #VALUE! #VALUE!

4-METHYL-2-PENTANONE 5.20E-03 0.00E+00 0.00E+00 4.16E-05 0.00E+00 0.00E+00 4.16E-05 NV NV #VALUE! #VALUE!

ACETONE 1.80E+00 0.00E+00 0.00E+00 1.44E-02 0.00E+00 0.00E+00 1.44E-02 2.01E+04 2.01E+05 7.2E-07 7.2E-08

BENZENE 1.90E-02 0.00E+00 0.00E+00 1.52E-04 0.00E+00 0.00E+00 1.52E-04 NV NV #VALUE! #VALUE!

CARBON DISULFIDE 3.90E-03 0.00E+00 0.00E+00 3.12E-05 0.00E+00 0.00E+00 3.12E-05 NV NV #VALUE! #VALUE!

CHLOROBENZENE 9.00E-03 0.00E+00 0.00E+00 7.20E-05 0.00E+00 0.00E+00 7.20E-05 NV NV #VALUE! #VALUE!

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 9.60E-05 0.00E+00 0.00E+00 9.60E-05 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.50E+00 0.00E+00 0.00E+00 1.20E-02 0.00E+00 0.00E+00 1.20E-02 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 1.00E-02 4.40E-04 0.00E+00 8.00E-05 4.84E-05 0.00E+00 1.28E-04 NV NV #VALUE! #VALUE!

TOLUENE 1.90E-01 0.00E+00 0.00E+00 1.52E-03 0.00E+00 0.00E+00 1.52E-03 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.00E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 3.10E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.20E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.600E-03 kg/day Cf = Contaminant concentration in fish #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (fish)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

GREEN HERON - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SURFACE SEDIMENT



Avg Sediment Avg SW Avg Fish Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 9.03E+03 2.55E-01 9.03E+03 6.39E+01 2.52E-02 1.28E+03 1.34E+03 1.10E+02 1.10E+03 1.2E+01 1.2E+00

ANTIMONY 6.65E-01 4.60E-04 6.65E-01 4.70E-03 4.56E-05 9.40E-02 9.88E-02 NV NV #VALUE! #VALUE!

ARSENIC 8.68E+00 2.27E-03 1.24E+00 6.14E-02 2.25E-04 1.76E-01 2.37E-01 2.24E+00 4.51E+00 1.1E-01 5.3E-02

BARIUM 3.98E+01 1.80E-02 3.98E+01 2.81E-01 1.78E-03 5.63E+00 5.91E+00 2.08E+01 4.17E+01 2.8E-01 1.4E-01

BERYLLIUM 6.19E-01 0.00E+00 6.19E-01 4.38E-03 0.00E+00 8.76E-02 9.20E-02 NV NV #VALUE! #VALUE!

CADMIUM 4.97E-01 9.21E-05 2.98E-01 3.52E-03 9.12E-06 4.22E-02 4.58E-02 1.47E+00 6.35E+00 3.1E-02 7.2E-03

CHROMIUM 1.44E+01 1.28E-03 1.44E+00 1.02E-01 1.26E-04 2.03E-01 3.05E-01 2.66E+00 1.56E+01 1.1E-01 2.0E-02

COBALT 6.59E+00 1.07E-03 6.59E+00 4.66E-02 1.06E-04 9.33E-01 9.80E-01 7.61E+00 1.83E+01 1.3E-01 5.3E-02

COPPER 2.74E+01 2.75E-03 4.27E+01 1.94E-01 2.73E-04 6.04E+00 6.23E+00 4.05E+00 3.49E+01 1.5E+00 1.8E-01

IRON 2.18E+04 4.24E+00 2.18E+04 1.54E+02 4.20E-01 3.08E+03 3.23E+03 1.00E+02 1.00E+03 3.2E+01 3.2E+00

LEAD 7.26E+01 1.96E-03 5.15E+00 5.13E-01 1.94E-04 7.29E-01 1.24E+00 1.63E+00 4.46E+01 7.6E-01 2.8E-02

MANGANESE 6.57E+02 5.05E-01 6.57E+02 4.65E+00 5.00E-02 9.30E+01 9.77E+01 1.79E+02 3.77E+02 5.5E-01 2.6E-01

MERCURY 8.50E-02 0.00E+00 9.66E-02 6.02E-04 0.00E+00 1.37E-02 1.43E-02 6.40E-03 6.40E-02 2.2E+00 2.2E-01

NICKEL 1.39E+01 3.28E-03 6.76E+00 9.85E-02 3.25E-04 9.57E-01 1.06E+00 6.71E+00 1.86E+01 1.6E-01 5.7E-02

SELENIUM 1.03E+00 6.52E-04 1.03E+00 7.28E-03 6.46E-05 1.46E-01 1.53E-01 2.90E-01 8.19E-01 5.3E-01 1.9E-01

SILVER 7.95E-02 0.00E+00 7.95E-02 5.63E-04 0.00E+00 1.13E-02 1.18E-02 2.02E+00 6.05E+01 5.9E-03 2.0E-04

THALLIUM 4.95E-02 0.00E+00 4.95E-02 3.50E-04 0.00E+00 7.00E-03 7.35E-03 NV NV #VALUE! #VALUE!

VANADIUM 5.76E+01 1.07E-03 5.76E+01 4.08E-01 1.06E-04 8.15E+00 8.56E+00 3.44E-01 1.69E+00 2.5E+01 5.1E+00

ZINC 1.62E+02 1.64E-02 3.13E+02 1.14E+00 1.62E-03 4.43E+01 4.54E+01 6.61E+01 1.71E+02 6.9E-01 2.6E-01

Pesticides/PCBs

ALDRIN 3.51E-03 0.00E+00 9.09E-02 2.48E-05 0.00E+00 1.29E-02 1.29E-02 NV NV #VALUE! #VALUE!

DIELDRIN 8.51E-03 9.85E-06 1.23E-01 6.02E-05 9.76E-07 1.73E-02 1.74E-02 7.09E-02 8.00E-01 2.5E-01 2.2E-02

METHOXYCHLOR 2.70E-03 0.00E+00 7.00E-02 1.91E-05 0.00E+00 9.90E-03 9.92E-03 NV NV #VALUE! #VALUE!

TOTAL AROCLOR 1.81E-02 0.00E+00 4.82E-01 1.28E-04 0.00E+00 6.81E-02 6.83E-02 1.80E-01 1.80E+00 3.8E-01 3.8E-02

TOTAL CHLORDANE 2.47E-04 0.00E+00 7.89E-03 1.75E-06 0.00E+00 1.12E-03 1.12E-03 2.14E+00 1.07E+01 5.2E-04 1.0E-04

TOTAL DDT 6.14E-03 2.50E-06 6.81E-01 4.35E-05 2.48E-07 9.64E-02 9.65E-02 2.27E-01 2.70E+00 4.2E-01 3.6E-02

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.64E-01 0.00E+00 3.80E+00 1.86E-03 0.00E+00 5.37E-01 5.39E-01 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 4.88E-03 0.00E+00 7.03E-02 3.45E-05 0.00E+00 9.94E-03 9.98E-03 2.00E+00 2.00E+01 5.0E-03 5.0E-04

ACENAPHTHENE 1.89E-02 0.00E+00 7.89E-02 1.34E-04 0.00E+00 1.12E-02 1.13E-02 2.00E+00 2.00E+01 5.6E-03 5.6E-04

ACENAPHTHYLENE 1.38E-01 2.20E-05 5.75E-01 9.75E-04 2.18E-06 8.14E-02 8.24E-02 2.00E+00 2.00E+01 4.1E-02 4.1E-03

ANTHRACENE 1.65E-01 2.86E-05 6.88E-01 1.17E-03 2.83E-06 9.73E-02 9.85E-02 2.00E+00 2.00E+01 4.9E-02 4.9E-03

BENZALDEHYDE 1.31E-01 0.00E+00 1.88E+00 9.25E-04 0.00E+00 2.66E-01 2.67E-01 NV NV #VALUE! #VALUE!

BENZO(A)ANTHRACENE 3.62E-01 1.01E-04 1.51E+00 2.56E-03 9.96E-06 2.14E-01 2.16E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02

BENZO(A)PYRENE 3.92E-01 9.54E-05 1.64E+00 2.77E-03 9.45E-06 2.32E-01 2.34E-01 2.00E+00 2.00E+01 1.2E-01 1.2E-02

BENZO(B)FLUORANTHENE 5.37E-01 1.69E-04 2.24E+00 3.80E-03 1.67E-05 3.17E-01 3.21E-01 2.00E+00 2.00E+01 1.6E-01 1.6E-02

BENZO(G,H,I)PERYLENE 3.30E-01 7.16E-05 1.38E+00 2.33E-03 7.09E-06 1.95E-01 1.97E-01 2.00E+00 2.00E+01 9.9E-02 9.9E-03

BENZO(K)FLUORANTHENE 3.27E-01 7.73E-05 1.36E+00 2.31E-03 7.65E-06 1.93E-01 1.95E-01 2.00E+00 2.00E+01 9.8E-02 9.8E-03

BIS(2-ETHYLHEXYL)PHTHALATE 7.03E-01 0.00E+00 1.01E+01 4.97E-03 0.00E+00 1.43E+00 1.44E+00 1.11E+00 1.11E+01 1.3E+00 1.3E-01

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 2.16E+00 1.06E-03 0.00E+00 3.06E-01 3.07E-01 NV NV #VALUE! #VALUE!

CARBAZOLE 1.80E-01 0.00E+00 2.59E+00 1.27E-03 0.00E+00 3.67E-01 3.68E-01 2.00E+00 2.00E+01 1.8E-01 1.8E-02

CHRYSENE 4.81E-01 1.05E-04 2.01E+00 3.40E-03 1.04E-05 2.84E-01 2.88E-01 2.00E+00 2.00E+01 1.4E-01 1.4E-02

DIBENZO(A,H)ANTHRACENE 1.80E-01 3.14E-05 7.53E-01 1.28E-03 3.11E-06 1.07E-01 1.08E-01 2.00E+00 2.00E+01 5.4E-02 5.4E-03

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.87E+00 9.20E-04 0.00E+00 2.65E-01 2.66E-01 NV NV #VALUE! #VALUE!

FLUORANTHENE 7.55E-01 1.57E-04 3.15E+00 5.34E-03 1.55E-05 4.46E-01 4.51E-01 2.00E+00 2.00E+01 2.3E-01 2.3E-02

FLUORENE 1.38E-01 0.00E+00 5.78E-01 9.79E-04 0.00E+00 8.18E-02 8.28E-02 2.00E+00 2.00E+01 4.1E-02 4.1E-03

INDENO(1,2,3-CD)PYRENE 3.08E-01 7.23E-05 1.29E+00 2.18E-03 7.16E-06 1.82E-01 1.84E-01 2.00E+00 2.00E+01 9.2E-02 9.2E-03

NAPHTHALENE 2.05E-03 0.00E+00 8.55E-03 1.45E-05 0.00E+00 1.21E-03 1.22E-03 2.00E+00 2.00E+01 6.1E-04 6.1E-05

PHENANTHRENE 3.66E-01 4.98E-05 1.53E+00 2.59E-03 4.93E-06 2.16E-01 2.19E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02

PYRENE 7.00E-01 1.72E-04 2.92E+00 4.95E-03 1.70E-05 4.13E-01 4.18E-01 2.00E+00 2.00E+01 2.1E-01 2.1E-02

Volatiles

1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 2.83E-05 0.00E+00 0.00E+00 2.83E-05 NV NV #VALUE! #VALUE!

4-METHYL-2-PENTANONE 2.00E-03 0.00E+00 0.00E+00 1.42E-05 0.00E+00 0.00E+00 1.42E-05 NV NV #VALUE! #VALUE!

ACETONE 2.93E-01 0.00E+00 0.00E+00 2.08E-03 0.00E+00 0.00E+00 2.08E-03 2.01E+04 2.01E+05 1.0E-07 1.0E-08

BENZENE 1.25E-02 0.00E+00 0.00E+00 8.86E-05 0.00E+00 0.00E+00 8.86E-05 NV NV #VALUE! #VALUE!

CARBON DISULFIDE 1.57E-03 0.00E+00 0.00E+00 1.11E-05 0.00E+00 0.00E+00 1.11E-05 NV NV #VALUE! #VALUE!

CHLOROBENZENE 4.75E-03 0.00E+00 0.00E+00 3.36E-05 0.00E+00 0.00E+00 3.36E-05 NV NV #VALUE! #VALUE!

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 8.48E-05 0.00E+00 0.00E+00 8.48E-05 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.41E-01 0.00E+00 0.00E+00 1.00E-03 0.00E+00 0.00E+00 1.00E-03 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 6.00E-03 2.82E-04 0.00E+00 4.25E-05 2.79E-05 0.00E+00 7.04E-05 NV NV #VALUE! #VALUE!

TOLUENE 2.72E-02 0.00E+00 0.00E+00 1.93E-04 0.00E+00 0.00E+00 1.93E-04 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.12E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 3.00E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.10E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.500E-03 kg/day Cf = Contaminant concentration in fish #VALUE! = Value not able to be calculated

Home Range = (HR) 1.000E+01 km-radius Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (fish)

H=CA/HR (Assume = to 1)

SURFACE SEDIMENT

GREEN HERON - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND



Max Sed. Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics
ALUMINUM 1.96E+04 7.30E-01 7.84E+01 2.88E+02 1.08E-01 8.29E+00 2.96E+02 1.10E+02 1.10E+03 2.7E+00 2.7E-01

ANTIMONY 2.40E+00 4.60E-04 8.97E-02 3.53E-02 6.80E-05 9.48E-03 4.48E-02 NV NV #VALUE! #VALUE!

ARSENIC 2.20E+01 5.80E-03 8.25E-01 3.23E-01 8.57E-04 8.73E-02 4.11E-01 2.24E+00 4.51E+00 1.8E-01 9.1E-02

BARIUM 7.66E+01 2.70E-02 1.19E+01 1.13E+00 3.99E-03 1.26E+00 2.39E+00 2.08E+01 4.17E+01 1.2E-01 5.7E-02

BERYLLIUM 1.50E+00 0.00E+00 7.88E-01 2.20E-02 0.00E+00 8.33E-02 1.05E-01 NV NV #VALUE! #VALUE!

CADMIUM 1.20E+00 1.20E-04 6.87E-01 1.76E-02 1.77E-05 7.26E-02 9.03E-02 1.47E+00 6.35E+00 6.1E-02 1.4E-02

CHROMIUM 2.54E+01 2.50E-03 1.04E+00 3.73E-01 3.70E-04 1.10E-01 4.84E-01 2.66E+00 1.56E+01 1.8E-01 3.1E-02

COBALT 1.11E+01 2.40E-03 8.33E-02 1.63E-01 3.55E-04 8.80E-03 1.72E-01 7.61E+00 1.83E+01 2.3E-02 9.4E-03

COPPER 7.46E+01 5.50E-03 1.07E+01 1.10E+00 8.13E-04 1.13E+00 2.22E+00 4.05E+00 3.49E+01 5.5E-01 6.4E-02

IRON 3.73E+04 1.10E+01 3.73E+02 5.48E+02 1.63E+00 3.94E+01 5.89E+02 1.00E+02 1.00E+03 5.9E+00 5.9E-01

LEAD 1.60E+02 4.90E-03 4.57E+00 2.35E+00 7.24E-04 4.83E-01 2.83E+00 1.63E+00 4.46E+01 1.7E+00 6.4E-02

MANGANESE 2.38E+03 1.50E+00 1.88E+02 3.50E+01 2.22E-01 1.99E+01 5.51E+01 1.79E+02 3.77E+02 3.1E-01 1.5E-01

MERCURY 2.30E-01 0.00E+00 1.15E+00 3.38E-03 0.00E+00 1.22E-01 1.25E-01 6.40E-03 6.40E-02 2.0E+01 2.0E+00

NICKEL 2.46E+01 5.50E-03 1.19E+00 3.61E-01 8.13E-04 1.26E-01 4.88E-01 6.71E+00 1.86E+01 7.3E-02 2.6E-02

SELENIUM 3.60E+00 9.80E-04 2.09E+00 5.29E-02 1.45E-04 2.21E-01 2.74E-01 2.90E-01 8.19E-01 9.4E-01 3.3E-01

SILVER 2.20E-01 0.00E+00 3.08E-03 3.23E-03 0.00E+00 3.26E-04 3.56E-03 2.02E+00 6.05E+01 1.8E-03 5.9E-05

THALLIUM 1.10E-01 0.00E+00 4.40E-04 1.62E-03 0.00E+00 4.65E-05 1.66E-03 NV NV #VALUE! #VALUE!

VANADIUM 4.70E+02 2.20E-03 2.28E+00 6.91E+00 3.25E-04 2.41E-01 7.15E+00 3.44E-01 1.69E+00 2.1E+01 4.2E+00

ZINC 7.03E+02 4.10E-02 1.82E+02 1.03E+01 6.06E-03 1.93E+01 2.96E+01 6.61E+01 1.71E+02 4.5E-01 1.7E-01

Pesticides/PCBs
ALDRIN 2.40E-02 0.00E+00 1.57E-04 3.53E-04 0.00E+00 1.66E-05 3.69E-04 NV NV #VALUE! #VALUE!

DIELDRIN 5.00E-02 5.70E-05 2.05E-02 7.35E-04 8.42E-06 2.17E-03 2.91E-03 7.09E-02 8.00E-01 4.1E-02 3.6E-03

METHOXYCHLOR 2.70E-03 0.00E+00 1.18E-04 3.97E-05 0.00E+00 1.24E-05 5.21E-05 NV NV #VALUE! #VALUE!

TOTAL AROCLOR 1.20E-01 0.00E+00 7.38E-05 1.76E-03 0.00E+00 7.80E-06 1.77E-03 1.80E-01 1.80E+00 9.8E-03 9.8E-04

TOTAL CHLORDANE 1.50E-03 0.00E+00 1.43E-05 2.20E-05 0.00E+00 1.51E-06 2.35E-05 2.14E+00 1.07E+01 1.1E-05 2.2E-06

TOTAL DDT 2.08E-02 1.06E-05 4.40E-03 3.06E-04 1.57E-06 4.65E-04 7.73E-04 2.27E-01 2.70E+00 3.4E-03 2.9E-04

Petroleum Hydrocarbons
DIESEL RANGE ORGANICS 7.30E-01 0.00E+00 7.30E-01 1.07E-02 0.00E+00 7.72E-02 8.79E-02 NV NV #VALUE! #VALUE!

Semivolatiles
2-METHYLNAPHTHALENE 1.40E-02 0.00E+00 3.84E-02 2.06E-04 0.00E+00 4.06E-03 4.26E-03 2.00E+00 2.00E+01 2.1E-03 2.1E-04

ACENAPHTHENE 8.10E-02 0.00E+00 3.30E-02 1.19E-03 0.00E+00 3.49E-03 4.68E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04

ACENAPHTHYLENE 1.60E-01 2.20E-05 7.48E-02 2.35E-03 3.25E-06 7.90E-03 1.03E-02 2.00E+00 2.00E+01 5.1E-03 5.1E-04

ANTHRACENE 2.70E-01 4.30E-05 1.34E-01 3.97E-03 6.36E-06 1.42E-02 1.82E-02 2.00E+00 2.00E+01 9.1E-03 9.1E-04

BENZALDEHYDE 1.70E-01 0.00E+00 9.06E-01 2.50E-03 0.00E+00 9.58E-02 9.83E-02 NV NV #VALUE! #VALUE!

BENZO(A)ANTHRACENE 1.40E+00 4.60E-04 8.14E-02 2.06E-02 6.80E-05 8.61E-03 2.93E-02 2.00E+00 2.00E+01 1.5E-02 1.5E-03

BENZO(A)PYRENE 1.70E+00 4.20E-04 2.13E-01 2.50E-02 6.21E-05 2.26E-02 4.76E-02 2.00E+00 2.00E+01 2.4E-02 2.4E-03

BENZO(B)FLUORANTHENE 2.40E+00 7.80E-04 7.44E-01 3.53E-02 1.15E-04 7.87E-02 1.14E-01 2.00E+00 2.00E+01 5.7E-02 5.7E-03

BENZO(G,H,I)PERYLENE 1.40E+00 2.80E-04 5.87E-01 2.06E-02 4.14E-05 6.20E-02 8.26E-02 2.00E+00 2.00E+01 4.1E-02 4.1E-03

BENZO(K)FLUORANTHENE 1.40E+00 3.40E-04 1.54E-01 2.06E-02 5.03E-05 1.63E-02 3.69E-02 2.00E+00 2.00E+01 1.8E-02 1.8E-03

BIS(2-ETHYLHEXYL)PHTHALATE 2.30E+00 0.00E+00 3.45E-03 3.38E-02 0.00E+00 3.65E-04 3.42E-02 1.11E+00 1.11E+01 3.1E-02 3.1E-03

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.04E-02 2.20E-03 0.00E+00 1.10E-03 3.31E-03 NV NV #VALUE! #VALUE!

CARBAZOLE 1.90E-01 0.00E+00 5.09E-02 2.79E-03 0.00E+00 5.38E-03 8.17E-03 2.00E+00 2.00E+01 4.1E-03 4.1E-04

CHRYSENE 2.30E+00 4.70E-04 1.09E-01 3.38E-02 6.95E-05 1.16E-02 4.54E-02 2.00E+00 2.00E+01 2.3E-02 2.3E-03

DIBENZO(A,H)ANTHRACENE 3.60E-01 6.50E-05 4.68E-02 5.29E-03 9.61E-06 4.95E-03 1.02E-02 2.00E+00 2.00E+01 5.1E-03 5.1E-04

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 1.91E-03 0.00E+00 1.37E-02 1.57E-02 NV NV #VALUE! #VALUE!

FLUORANTHENE 3.30E+00 7.20E-04 1.65E+00 4.85E-02 1.06E-04 1.74E-01 2.23E-01 2.00E+00 2.00E+01 1.1E-01 1.1E-02

FLUORENE 3.50E-01 0.00E+00 9.43E-03 5.14E-03 0.00E+00 9.97E-04 6.14E-03 2.00E+00 2.00E+01 3.1E-03 3.1E-04

INDENO(1,2,3-CD)PYRENE 1.20E+00 3.00E-04 1.32E-01 1.76E-02 4.43E-05 1.40E-02 3.16E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03

NAPHTHALENE 3.60E-03 0.00E+00 4.39E-02 5.29E-05 0.00E+00 4.64E-03 4.70E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04

PHENANTHRENE 1.20E+00 1.70E-04 9.48E-01 1.76E-02 2.51E-05 1.00E-01 1.18E-01 2.00E+00 2.00E+01 5.9E-02 5.9E-03

PYRENE 2.80E+00 8.30E-04 2.02E+00 4.11E-02 1.23E-04 2.13E-01 2.54E-01 2.00E+00 2.00E+01 1.3E-01 1.3E-02

Volatiles
1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 5.88E-05 0.00E+00 0.00E+00 5.88E-05 NV NV #VALUE! #VALUE!

4-METHYL-2-PENTANONE 5.20E-03 0.00E+00 0.00E+00 7.64E-05 0.00E+00 0.00E+00 7.64E-05 NV NV #VALUE! #VALUE!

ACETONE 1.80E+00 0.00E+00 0.00E+00 2.64E-02 0.00E+00 0.00E+00 2.64E-02 2.01E+04 2.01E+05 1.3E-06 1.3E-07

BENZENE 1.90E-02 0.00E+00 0.00E+00 2.79E-04 0.00E+00 0.00E+00 2.79E-04 NV NV #VALUE! #VALUE!

CARBON DISULFIDE 3.90E-03 0.00E+00 0.00E+00 5.73E-05 0.00E+00 0.00E+00 5.73E-05 NV NV #VALUE! #VALUE!

CHLOROBENZENE 9.00E-03 0.00E+00 0.00E+00 1.32E-04 0.00E+00 0.00E+00 1.32E-04 NV NV #VALUE! #VALUE!

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 1.76E-04 0.00E+00 0.00E+00 1.76E-04 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.50E+00 0.00E+00 0.00E+00 2.20E-02 0.00E+00 0.00E+00 2.20E-02 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 1.00E-02 4.40E-04 0.00E+00 1.47E-04 6.50E-05 0.00E+00 2.12E-04 NV NV #VALUE! #VALUE!

TOLUENE 1.90E-01 0.00E+00 0.00E+00 2.79E-03 0.00E+00 0.00E+00 2.79E-03 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.540E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.628E-02 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.276E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 2.263E-03 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

SURFACE SEDIMENT

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Sediment Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 9.03E+03 2.55E-01 3.61E+01 4.28E+01 2.80E-02 2.81E+00 4.56E+01 1.10E+02 1.10E+03 4.2E-01 4.2E-02

ANTIMONY 6.65E-01 4.60E-04 2.69E-02 3.15E-03 5.06E-05 2.09E-03 5.29E-03 NV NV #VALUE! #VALUE!

ARSENIC 8.68E+00 2.27E-03 3.26E-01 4.12E-02 2.50E-04 2.53E-02 6.67E-02 2.24E+00 4.51E+00 3.0E-02 1.5E-02

BARIUM 3.98E+01 1.80E-02 6.20E+00 1.89E-01 1.98E-03 4.82E-01 6.73E-01 2.08E+01 4.17E+01 3.2E-02 1.6E-02

BERYLLIUM 6.19E-01 0.00E+00 4.11E-01 2.93E-03 0.00E+00 3.20E-02 3.49E-02 NV NV #VALUE! #VALUE!

CADMIUM 4.97E-01 9.21E-05 4.25E-01 2.36E-03 1.01E-05 3.30E-02 3.54E-02 1.47E+00 6.35E+00 2.4E-02 5.6E-03

CHROMIUM 1.44E+01 1.28E-03 5.89E-01 6.81E-02 1.40E-04 4.58E-02 1.14E-01 2.66E+00 1.56E+01 4.3E-02 7.3E-03

COBALT 6.59E+00 1.07E-03 4.94E-02 3.13E-02 1.18E-04 3.84E-03 3.52E-02 7.61E+00 1.83E+01 4.6E-03 1.9E-03

COPPER 2.74E+01 2.75E-03 7.19E+00 1.30E-01 3.03E-04 5.59E-01 6.89E-01 4.05E+00 3.49E+01 1.7E-01 2.0E-02

IRON 2.18E+04 4.24E+00 2.18E+02 1.03E+02 4.67E-01 1.69E+01 1.21E+02 1.00E+02 1.00E+03 1.2E+00 1.2E-01

LEAD 7.26E+01 1.96E-03 2.93E+00 3.44E-01 2.16E-04 2.28E-01 5.72E-01 1.63E+00 4.46E+01 3.5E-01 1.3E-02

MANGANESE 6.57E+02 5.05E-01 5.19E+01 3.12E+00 5.55E-02 4.03E+00 7.20E+00 1.79E+02 3.77E+02 4.0E-02 1.9E-02

MERCURY 8.50E-02 0.00E+00 5.54E-02 4.03E-04 0.00E+00 4.31E-03 4.71E-03 6.40E-03 6.40E-02 7.4E-01 7.4E-02

NICKEL 1.39E+01 3.28E-03 7.76E-01 6.60E-02 3.61E-04 6.03E-02 1.27E-01 6.71E+00 1.86E+01 1.9E-02 6.8E-03

SELENIUM 1.03E+00 6.52E-04 5.24E-01 4.88E-03 7.17E-05 4.07E-02 4.57E-02 2.90E-01 8.19E-01 1.6E-01 5.6E-02

SILVER 7.95E-02 0.00E+00 1.11E-03 3.77E-04 0.00E+00 8.66E-05 4.64E-04 2.02E+00 6.05E+01 2.3E-04 7.7E-06

THALLIUM 4.95E-02 0.00E+00 1.98E-04 2.35E-04 0.00E+00 1.54E-05 2.50E-04 NV NV #VALUE! #VALUE!

VANADIUM 5.76E+01 1.07E-03 2.79E-01 2.73E-01 1.18E-04 2.17E-02 2.95E-01 3.44E-01 1.69E+00 8.6E-01 1.7E-01

ZINC 1.62E+02 1.64E-02 8.08E+01 7.66E-01 1.80E-03 6.28E+00 7.05E+00 6.61E+01 1.71E+02 1.1E-01 4.1E-02

Pesticides/PCBs

ALDRIN 3.51E-03 0.00E+00 2.29E-05 1.66E-05 0.00E+00 1.78E-06 1.84E-05 NV NV #VALUE! #VALUE!

DIELDRIN 8.51E-03 9.85E-06 3.49E-03 4.04E-05 1.08E-06 2.71E-04 3.13E-04 7.09E-02 8.00E-01 4.4E-03 3.9E-04

METHOXYCHLOR 2.70E-03 0.00E+00 1.18E-04 1.28E-05 0.00E+00 9.15E-06 2.20E-05 NV NV #VALUE! #VALUE!

TOTAL AROCLOR 1.81E-02 0.00E+00 1.11E-05 8.57E-05 0.00E+00 8.64E-07 8.66E-05 1.80E-01 1.80E+00 4.8E-04 4.8E-05

TOTAL CHLORDANE 2.47E-04 0.00E+00 2.35E-06 1.17E-06 0.00E+00 1.82E-07 1.35E-06 2.14E+00 1.07E+01 6.3E-07 1.3E-07

TOTAL DDT 6.14E-03 2.50E-06 1.76E-03 2.91E-05 2.75E-07 1.37E-04 1.66E-04 2.27E-01 2.70E+00 7.3E-04 6.2E-05

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.64E-01 0.00E+00 2.64E-01 1.25E-03 0.00E+00 2.05E-02 2.17E-02 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 4.88E-03 0.00E+00 2.38E-02 2.31E-05 0.00E+00 1.85E-03 1.87E-03 2.00E+00 2.00E+01 9.4E-04 9.4E-05

ACENAPHTHENE 1.89E-02 0.00E+00 1.15E-01 8.95E-05 0.00E+00 8.91E-03 9.00E-03 2.00E+00 2.00E+01 4.5E-03 4.5E-04

ACENAPHTHYLENE 1.38E-01 2.20E-05 6.64E-02 6.53E-04 2.42E-06 5.16E-03 5.82E-03 2.00E+00 2.00E+01 2.9E-03 2.9E-04

ANTHRACENE 1.65E-01 2.86E-05 9.14E-02 7.81E-04 3.14E-06 7.10E-03 7.89E-03 2.00E+00 2.00E+01 3.9E-03 3.9E-04

BENZALDEHYDE 1.31E-01 0.00E+00 6.97E-01 6.20E-04 0.00E+00 5.42E-02 5.48E-02 NV NV #VALUE! #VALUE!

BENZO(A)ANTHRACENE 3.62E-01 1.01E-04 3.64E-02 1.71E-03 1.11E-05 2.83E-03 4.56E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04

BENZO(A)PYRENE 3.92E-01 9.54E-05 5.11E-02 1.86E-03 1.05E-05 3.97E-03 5.84E-03 2.00E+00 2.00E+01 2.9E-03 2.9E-04

BENZO(B)FLUORANTHENE 5.37E-01 1.69E-04 1.67E-01 2.55E-03 1.86E-05 1.29E-02 1.55E-02 2.00E+00 2.00E+01 7.8E-03 7.8E-04

BENZO(G,H,I)PERYLENE 3.30E-01 7.16E-05 1.06E-01 1.56E-03 7.87E-06 8.25E-03 9.82E-03 2.00E+00 2.00E+01 4.9E-03 4.9E-04

BENZO(K)FLUORANTHENE 3.27E-01 7.73E-05 4.42E-02 1.55E-03 8.50E-06 3.43E-03 4.99E-03 2.00E+00 2.00E+01 2.5E-03 2.5E-04

BIS(2-ETHYLHEXYL)PHTHALATE 7.03E-01 0.00E+00 1.05E-03 3.33E-03 0.00E+00 8.19E-05 3.41E-03 1.11E+00 1.11E+01 3.1E-03 3.1E-04

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.04E-02 7.11E-04 0.00E+00 8.10E-04 1.52E-03 NV NV #VALUE! #VALUE!

CARBAZOLE 1.80E-01 0.00E+00 4.82E-02 8.53E-04 0.00E+00 3.75E-03 4.60E-03 2.00E+00 2.00E+01 2.3E-03 2.3E-04

CHRYSENE 4.81E-01 1.05E-04 4.32E-02 2.28E-03 1.15E-05 3.36E-03 5.65E-03 2.00E+00 2.00E+01 2.8E-03 2.8E-04

DIBENZO(A,H)ANTHRACENE 1.80E-01 3.14E-05 2.34E-02 8.55E-04 3.46E-06 1.82E-03 2.68E-03 2.00E+00 2.00E+01 1.3E-03 1.3E-04

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 6.16E-04 0.00E+00 1.01E-02 1.07E-02 NV NV #VALUE! #VALUE!

FLUORANTHENE 7.55E-01 1.57E-04 3.77E-01 3.58E-03 1.72E-05 2.93E-02 3.29E-02 2.00E+00 2.00E+01 1.6E-02 1.6E-03

FLUORENE 1.38E-01 0.00E+00 2.09E-02 6.56E-04 0.00E+00 1.62E-03 2.28E-03 2.00E+00 2.00E+01 1.1E-03 1.1E-04

INDENO(1,2,3-CD)PYRENE 3.08E-01 7.23E-05 3.39E-02 1.46E-03 7.95E-06 2.63E-03 4.10E-03 2.00E+00 2.00E+01 2.1E-03 2.1E-04

NAPHTHALENE 2.05E-03 0.00E+00 2.50E-02 9.71E-06 0.00E+00 1.94E-03 1.95E-03 2.00E+00 2.00E+01 9.8E-04 9.8E-05

PHENANTHRENE 3.66E-01 4.98E-05 4.54E-01 1.74E-03 5.47E-06 3.53E-02 3.70E-02 2.00E+00 2.00E+01 1.9E-02 1.9E-03

PYRENE 7.00E-01 1.72E-04 5.04E-01 3.32E-03 1.89E-05 3.91E-02 4.25E-02 2.00E+00 2.00E+01 2.1E-02 2.1E-03

Volatiles

1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 1.90E-05 0.00E+00 0.00E+00 1.90E-05 NV NV #VALUE! #VALUE!

4-METHYL-2-PENTANONE 2.00E-03 0.00E+00 0.00E+00 9.49E-06 0.00E+00 0.00E+00 9.49E-06 NV NV #VALUE! #VALUE!

ACETONE 2.93E-01 0.00E+00 0.00E+00 1.39E-03 0.00E+00 0.00E+00 1.39E-03 2.01E+04 2.01E+05 6.9E-08 6.9E-09

BENZENE 1.25E-02 0.00E+00 0.00E+00 5.93E-05 0.00E+00 0.00E+00 5.93E-05 NV NV #VALUE! #VALUE!

CARBON DISULFIDE 1.57E-03 0.00E+00 0.00E+00 7.44E-06 0.00E+00 0.00E+00 7.44E-06 NV NV #VALUE! #VALUE!

CHLOROBENZENE 4.75E-03 0.00E+00 0.00E+00 2.25E-05 0.00E+00 0.00E+00 2.25E-05 NV NV #VALUE! #VALUE!

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 5.69E-05 0.00E+00 0.00E+00 5.69E-05 NV NV #VALUE! #VALUE!

METHYL ACETATE 1.41E-01 0.00E+00 0.00E+00 6.71E-04 0.00E+00 0.00E+00 6.71E-04 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 6.00E-03 2.82E-04 0.00E+00 2.84E-05 3.10E-05 0.00E+00 5.94E-05 NV NV #VALUE! #VALUE!

TOLUENE 2.72E-02 0.00E+00 0.00E+00 1.29E-04 0.00E+00 0.00E+00 1.29E-04 NV NV #VALUE! #VALUE!

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.751E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.361E-02 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.926E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 8.302E-04 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) 1.880E+01 km-radius Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

SURFACE SEDIMENT

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Sed Max SW Max Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics
ALUMINUM 1.96E+04 7.30E-01 1.96E+04 6.27E+01 2.08E-01 2.09E+03 2.15E+03 1.93E+00 1.93E+01 1.1E+03 1.1E+02

ANTIMONY 2.40E+00 4.60E-04 2.40E+00 7.68E-03 1.31E-04 2.56E-01 2.64E-01 5.90E-02 2.76E+00 4.5E+00 9.6E-02

ARSENIC 2.20E+01 5.80E-03 2.14E+00 7.04E-02 1.65E-03 2.28E-01 3.00E-01 1.04E+00 4.55E+00 2.9E-01 6.6E-02

BARIUM 7.66E+01 2.70E-02 6.97E+00 2.45E-01 7.70E-03 7.44E-01 9.97E-01 5.18E+01 8.27E+01 1.9E-02 1.2E-02

BERYLLIUM 1.50E+00 0.00E+00 6.75E-02 4.80E-03 0.00E+00 7.20E-03 1.20E-02 5.32E-01 6.73E-01 2.3E-02 1.8E-02

CADMIUM 1.20E+00 1.20E-04 9.57E+00 3.84E-03 3.42E-05 1.02E+00 1.03E+00 7.70E-01 6.90E+00 1.3E+00 1.5E-01

CHROMIUM 2.54E+01 2.50E-03 7.77E+00 8.13E-02 7.13E-04 8.29E-01 9.11E-01 2.40E+00 5.82E+01 3.8E-01 1.6E-02

COBALT 1.11E+01 2.40E-03 1.35E+00 3.55E-02 6.85E-04 1.44E-01 1.81E-01 7.33E+00 1.89E+01 2.5E-02 9.6E-03

COPPER 7.46E+01 5.50E-03 3.84E+01 2.39E-01 1.57E-03 4.10E+00 4.34E+00 5.60E+00 8.27E+01 7.7E-01 5.2E-02

IRON 3.73E+04 1.10E+01 3.73E+04 1.19E+02 3.14E+00 3.98E+03 4.10E+03 5.00E+01 5.00E+02 8.2E+01 8.2E+00

LEAD 1.60E+02 4.90E-03 4.83E+01 5.12E-01 1.40E-03 5.15E+00 5.67E+00 4.70E+00 1.86E+02 1.2E+00 3.0E-02

MANGANESE 2.38E+03 1.50E+00 8.94E+01 7.62E+00 4.28E-01 9.54E+00 1.76E+01 5.15E+01 1.46E+02 3.4E-01 1.2E-01

MERCURY 2.30E-01 0.00E+00 6.59E-01 7.36E-04 0.00E+00 7.03E-02 7.10E-02 3.20E-02 1.60E-01 2.2E+00 4.4E-01

NICKEL 2.46E+01 5.50E-03 2.61E+01 7.87E-02 1.57E-03 2.78E+00 2.86E+00 1.70E+00 1.48E+01 1.7E+00 1.9E-01

SELENIUM 3.60E+00 9.80E-04 2.37E+00 1.15E-02 2.80E-04 2.53E-01 2.65E-01 1.43E-01 6.61E-01 1.9E+00 4.0E-01

SILVER 2.20E-01 0.00E+00 4.50E-01 7.04E-04 0.00E+00 4.80E-02 4.87E-02 6.02E+00 1.19E+02 8.1E-03 4.1E-04

THALLIUM 1.10E-01 0.00E+00 1.10E-01 3.52E-04 0.00E+00 1.17E-02 1.21E-02 7.40E-03 7.40E-02 1.6E+00 1.6E-01

VANADIUM 4.70E+02 2.20E-03 1.97E+01 1.50E+00 6.28E-04 2.11E+00 3.61E+00 4.16E+00 9.44E+00 8.7E-01 3.8E-01

ZINC 7.03E+02 4.10E-02 7.34E+02 2.25E+00 1.17E-02 7.84E+01 8.06E+01 7.54E+01 2.98E+02 1.1E+00 2.7E-01

Pesticides/PCBs
ALDRIN 2.40E-02 0.00E+00 7.92E-02 7.68E-05 0.00E+00 8.45E-03 8.53E-03 2.00E-01 1.00E+00 4.3E-02 8.5E-03

DIELDRIN 5.00E-02 5.70E-05 7.35E-01 1.60E-04 1.63E-05 7.84E-02 7.86E-02 1.50E-02 1.27E+00 5.2E+00 6.2E-02

METHOXYCHLOR 2.70E-03 0.00E+00 2.70E-03 8.64E-06 0.00E+00 2.88E-04 2.97E-04 4.00E+00 8.00E+00 7.4E-05 3.7E-05

TOTAL AROCLOR 1.20E-01 0.00E+00 1.91E+00 3.84E-04 0.00E+00 2.04E-01 2.04E-01 6.80E-02 6.80E-01 3.0E+00 3.0E-01

TOTAL CHLORDANE 1.50E-03 0.00E+00 7.50E-03 4.80E-06 0.00E+00 8.00E-04 8.05E-04 4.58E+00 9.16E+00 1.8E-04 8.8E-05

TOTAL DDT 2.08E-02 1.06E-05 2.33E-01 6.66E-05 3.02E-06 2.49E-02 2.49E-02 1.47E-01 5.56E+00 1.7E-01 4.5E-03

Petroleum Hydrocarbons
DIESEL RANGE ORGANICS 7.30E-01 0.00E+00 7.30E-01 2.34E-03 0.00E+00 7.79E-02 8.02E-02 NV NV #VALUE! #VALUE!

Semivolatiles
2-METHYLNAPHTHALENE 1.40E-02 0.00E+00 3.21E-02 4.48E-05 0.00E+00 3.42E-03 3.47E-03 6.56E+01 3.56E+02 5.3E-05 9.7E-06

ACENAPHTHENE 8.10E-02 0.00E+00 1.19E-01 2.59E-04 0.00E+00 1.27E-02 1.30E-02 6.56E+01 3.56E+02 2.0E-04 3.6E-05

ACENAPHTHYLENE 1.60E-01 2.20E-05 3.66E+00 5.12E-04 6.28E-06 3.91E-01 3.91E-01 6.56E+01 3.56E+02 6.0E-03 1.1E-03

ANTHRACENE 2.70E-01 4.30E-05 6.53E-01 8.64E-04 1.23E-05 6.97E-02 7.06E-02 6.56E+01 3.56E+02 1.1E-03 2.0E-04

BENZALDEHYDE 1.70E-01 0.00E+00 1.70E-01 5.44E-04 0.00E+00 1.81E-02 1.87E-02 2.00E+01 4.00E+01 9.3E-04 4.7E-04

BENZO(A)ANTHRACENE 1.40E+00 4.60E-04 2.23E+00 4.48E-03 1.31E-04 2.37E-01 2.42E-01 6.15E-01 3.84E+01 3.9E-01 6.3E-03

BENZO(A)PYRENE 1.70E+00 4.20E-04 2.26E+00 5.44E-03 1.20E-04 2.41E-01 2.47E-01 6.15E-01 3.84E+01 4.0E-01 6.4E-03

BENZO(B)FLUORANTHENE 2.40E+00 7.80E-04 6.24E+00 7.68E-03 2.23E-04 6.66E-01 6.74E-01 6.15E-01 3.84E+01 1.1E+00 1.8E-02

BENZO(G,H,I)PERYLENE 1.40E+00 2.80E-04 4.12E+00 4.48E-03 7.99E-05 4.39E-01 4.44E-01 6.15E-01 3.84E+01 7.2E-01 1.2E-02

BENZO(K)FLUORANTHENE 1.40E+00 3.40E-04 3.64E+00 4.48E-03 9.70E-05 3.88E-01 3.93E-01 6.15E-01 3.84E+01 6.4E-01 1.0E-02

BIS(2-ETHYLHEXYL)PHTHALATE 2.30E+00 0.00E+00 2.30E+00 7.36E-03 0.00E+00 2.45E-01 2.53E-01 1.83E+01 1.83E+02 1.4E-02 1.4E-03

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.50E-01 4.80E-04 0.00E+00 1.60E-02 1.65E-02 1.59E+01 4.70E+01 1.0E-03 3.5E-04

CARBAZOLE 1.90E-01 0.00E+00 1.90E-01 6.08E-04 0.00E+00 2.03E-02 2.09E-02 6.56E+01 3.56E+02 3.2E-04 5.9E-05

CHRYSENE 2.30E+00 4.70E-04 5.27E+00 7.36E-03 1.34E-04 5.62E-01 5.69E-01 6.15E-01 3.84E+01 9.3E-01 1.5E-02

DIBENZO(A,H)ANTHRACENE 3.60E-01 6.50E-05 8.32E-01 1.15E-03 1.85E-05 8.87E-02 8.99E-02 6.15E-01 3.84E+01 1.5E-01 2.3E-03

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 4.16E-04 0.00E+00 1.39E-02 1.43E-02 NV NV #VALUE! #VALUE!

FLUORANTHENE 3.30E+00 7.20E-04 1.00E+01 1.06E-02 2.05E-04 1.07E+00 1.08E+00 6.56E+01 3.56E+02 1.6E-02 3.0E-03

FLUORENE 3.50E-01 0.00E+00 3.35E+00 1.12E-03 0.00E+00 3.57E-01 3.58E-01 6.56E+01 3.56E+02 5.5E-03 1.0E-03

INDENO(1,2,3-CD)PYRENE 1.20E+00 3.00E-04 3.43E+00 3.84E-03 8.56E-05 3.66E-01 3.70E-01 6.15E-01 3.84E+01 6.0E-01 9.6E-03

NAPHTHALENE 3.60E-03 0.00E+00 1.58E-02 1.15E-05 0.00E+00 1.69E-03 1.70E-03 6.56E+01 3.56E+02 2.6E-05 4.8E-06

PHENANTHRENE 1.20E+00 1.70E-04 2.06E+00 3.84E-03 4.85E-05 2.20E-01 2.24E-01 6.56E+01 3.56E+02 3.4E-03 6.3E-04

PYRENE 2.80E+00 8.30E-04 4.90E+00 8.96E-03 2.37E-04 5.23E-01 5.32E-01 6.15E-01 3.84E+01 8.7E-01 1.4E-02

Volatiles
1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 1.28E-05 0.00E+00 0.00E+00 1.28E-05 3.00E+01 3.00E+02 4.3E-07 4.3E-08

4-METHYL-2-PENTANONE 5.20E-03 0.00E+00 0.00E+00 1.66E-05 0.00E+00 0.00E+00 1.66E-05 NV NV #VALUE! #VALUE!

ACETONE 1.80E+00 0.00E+00 0.00E+00 5.76E-03 0.00E+00 0.00E+00 5.76E-03 1.00E+01 5.00E+01 5.8E-04 1.2E-04

BENZENE 1.90E-02 0.00E+00 0.00E+00 6.08E-05 0.00E+00 0.00E+00 6.08E-05 2.64E+01 2.64E+02 2.3E-06 2.3E-07

CARBON DISULFIDE 3.90E-03 0.00E+00 0.00E+00 1.25E-05 0.00E+00 0.00E+00 1.25E-05 1.26E+01 2.56E+01 9.9E-07 4.9E-07

CHLOROBENZENE 9.00E-03 0.00E+00 0.00E+00 2.88E-05 0.00E+00 0.00E+00 2.88E-05 2.73E+00 5.45E+00 1.1E-05 5.3E-06

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 3.84E-05 0.00E+00 0.00E+00 3.84E-05 9.71E+00 2.91E+01 4.0E-06 1.3E-06

METHYL ACETATE 1.50E+00 0.00E+00 0.00E+00 4.80E-03 0.00E+00 0.00E+00 4.80E-03 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 1.00E-02 4.40E-04 0.00E+00 3.20E-05 1.26E-04 0.00E+00 1.58E-04 5.85E+00 5.00E+01 2.7E-05 3.2E-06

TOLUENE 1.90E-01 0.00E+00 0.00E+00 6.08E-04 0.00E+00 0.00E+00 6.08E-04 2.60E+01 2.60E+02 2.3E-05 2.3E-06

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.500E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.600E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 4.280E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 4.801E-05 kg/day Ci = Contaminant concentration in invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SHREW - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SURFACE SEDIMENT



Avg Sediment Avg SW Avg Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 9.03E+03 2.55E-01 9.03E+03 7.23E+00 5.70E-02 8.03E+02 8.11E+02 1.93E+00 1.93E+01 4.2E+02 4.2E+01

ANTIMONY 6.65E-01 4.60E-04 6.65E-01 5.32E-04 1.03E-04 5.91E-02 5.98E-02 5.90E-02 2.76E+00 1.0E+00 2.2E-02

ARSENIC 8.68E+00 2.27E-03 1.11E+00 6.95E-03 5.07E-04 9.88E-02 1.06E-01 1.04E+00 4.55E+00 1.0E-01 2.3E-02

BARIUM 3.98E+01 1.80E-02 3.62E+00 3.18E-02 4.02E-03 3.22E-01 3.58E-01 5.18E+01 8.27E+01 6.9E-03 4.3E-03

BERYLLIUM 6.19E-01 0.00E+00 2.78E-02 4.96E-04 0.00E+00 2.48E-03 2.97E-03 5.32E-01 6.73E-01 5.6E-03 4.4E-03

CADMIUM 4.97E-01 9.21E-05 4.75E+00 3.98E-04 2.06E-05 4.23E-01 4.23E-01 7.70E-01 6.90E+00 5.5E-01 6.1E-02

CHROMIUM 1.44E+01 1.28E-03 4.40E+00 1.15E-02 2.85E-04 3.91E-01 4.03E-01 2.40E+00 5.82E+01 1.7E-01 6.9E-03

COBALT 6.59E+00 1.07E-03 8.04E-01 5.28E-03 2.40E-04 7.16E-02 7.71E-02 7.33E+00 1.89E+01 1.1E-02 4.1E-03

COPPER 2.74E+01 2.75E-03 1.41E+01 2.20E-02 6.15E-04 1.26E+00 1.28E+00 5.60E+00 8.27E+01 2.3E-01 1.5E-02

IRON 2.18E+04 4.24E+00 2.18E+04 1.74E+01 9.49E-01 1.94E+03 1.95E+03 5.00E+01 5.00E+02 3.9E+01 3.9E+00

LEAD 7.26E+01 1.96E-03 2.55E+01 5.81E-02 4.39E-04 2.27E+00 2.33E+00 4.70E+00 1.86E+02 5.0E-01 1.2E-02

MANGANESE 6.57E+02 5.05E-01 3.72E+01 5.26E-01 1.13E-01 3.31E+00 3.95E+00 5.15E+01 1.46E+02 7.7E-02 2.7E-02

MERCURY 8.50E-02 0.00E+00 4.71E-01 6.81E-05 0.00E+00 4.19E-02 4.20E-02 3.20E-02 1.60E-01 1.3E+00 2.6E-01

NICKEL 1.39E+01 3.28E-03 1.47E+01 1.11E-02 7.34E-04 1.31E+00 1.32E+00 1.70E+00 1.48E+01 7.8E-01 9.0E-02

SELENIUM 1.03E+00 6.52E-04 9.47E-01 8.24E-04 1.46E-04 8.43E-02 8.52E-02 1.43E-01 6.61E-01 6.0E-01 1.3E-01

SILVER 7.95E-02 0.00E+00 1.63E-01 6.37E-05 0.00E+00 1.45E-02 1.45E-02 6.02E+00 1.19E+02 2.4E-03 1.2E-04

THALLIUM 4.95E-02 0.00E+00 4.95E-02 3.96E-05 0.00E+00 4.40E-03 4.44E-03 7.40E-03 7.40E-02 6.0E-01 6.0E-02

VANADIUM 5.76E+01 1.07E-03 2.42E+00 4.61E-02 2.39E-04 2.15E-01 2.62E-01 4.16E+00 9.44E+00 6.3E-02 2.8E-02

ZINC 1.62E+02 1.64E-02 4.54E+02 1.29E-01 3.66E-03 4.04E+01 4.05E+01 7.54E+01 2.98E+02 5.4E-01 1.4E-01

Pesticides/PCBs

ALDRIN 3.51E-03 0.00E+00 1.16E-02 2.81E-06 0.00E+00 1.03E-03 1.03E-03 2.00E-01 1.00E+00 5.2E-03 1.0E-03

DIELDRIN 8.51E-03 9.85E-06 1.25E-01 6.82E-06 2.20E-06 1.11E-02 1.11E-02 1.50E-02 1.27E+00 7.4E-01 8.8E-03

METHOXYCHLOR 2.70E-03 0.00E+00 2.70E-03 2.16E-06 0.00E+00 2.40E-04 2.42E-04 4.00E+00 8.00E+00 6.1E-05 3.0E-05

TOTAL AROCLOR 1.81E-02 0.00E+00 1.21E-01 1.45E-05 0.00E+00 1.07E-02 1.07E-02 6.80E-02 6.80E-01 1.6E-01 1.6E-02

TOTAL CHLORDANE 2.47E-04 0.00E+00 1.23E-03 1.98E-07 0.00E+00 1.10E-04 1.10E-04 4.58E+00 9.16E+00 2.4E-05 1.2E-05

TOTAL DDT 6.14E-03 2.50E-06 6.88E-02 4.92E-06 5.59E-07 6.12E-03 6.13E-03 1.47E-01 5.56E+00 4.2E-02 1.1E-03

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.64E-01 0.00E+00 2.64E-01 2.11E-04 0.00E+00 2.35E-02 2.37E-02 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 4.88E-03 0.00E+00 1.12E-02 3.91E-06 0.00E+00 9.94E-04 9.98E-04 6.56E+01 3.56E+02 1.5E-05 2.8E-06

ACENAPHTHENE 1.89E-02 0.00E+00 2.78E-02 1.51E-05 0.00E+00 2.47E-03 2.49E-03 6.56E+01 3.56E+02 3.8E-05 7.0E-06

ACENAPHTHYLENE 1.38E-01 2.20E-05 3.15E+00 1.10E-04 4.92E-06 2.81E-01 2.81E-01 6.56E+01 3.56E+02 4.3E-03 7.9E-04

ANTHRACENE 1.65E-01 2.86E-05 3.99E-01 1.32E-04 6.39E-06 3.55E-02 3.56E-02 6.56E+01 3.56E+02 5.4E-04 1.0E-04

BENZALDEHYDE 1.31E-01 0.00E+00 1.31E-01 1.05E-04 0.00E+00 1.16E-02 1.17E-02 2.00E+01 4.00E+01 5.9E-04 2.9E-04

BENZO(A)ANTHRACENE 3.62E-01 1.01E-04 5.75E-01 2.90E-04 2.25E-05 5.12E-02 5.15E-02 6.15E-01 3.84E+01 8.4E-02 1.3E-03

BENZO(A)PYRENE 3.92E-01 9.54E-05 5.21E-01 3.14E-04 2.13E-05 4.64E-02 4.67E-02 6.15E-01 3.84E+01 7.6E-02 1.2E-03

BENZO(B)FLUORANTHENE 5.37E-01 1.69E-04 1.40E+00 4.30E-04 3.78E-05 1.24E-01 1.25E-01 6.15E-01 3.84E+01 2.0E-01 3.2E-03

BENZO(G,H,I)PERYLENE 3.30E-01 7.16E-05 9.70E-01 2.64E-04 1.60E-05 8.63E-02 8.66E-02 6.15E-01 3.84E+01 1.4E-01 2.3E-03

BENZO(K)FLUORANTHENE 3.27E-01 7.73E-05 8.49E-01 2.62E-04 1.73E-05 7.56E-02 7.58E-02 6.15E-01 3.84E+01 1.2E-01 2.0E-03

BIS(2-ETHYLHEXYL)PHTHALATE 7.03E-01 0.00E+00 7.03E-01 5.63E-04 0.00E+00 6.25E-02 6.31E-02 1.83E+01 1.83E+02 3.4E-03 3.4E-04

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.50E-01 1.20E-04 0.00E+00 1.33E-02 1.35E-02 1.59E+01 4.70E+01 8.5E-04 2.9E-04

CARBAZOLE 1.80E-01 0.00E+00 1.80E-01 1.44E-04 0.00E+00 1.60E-02 1.62E-02 6.56E+01 3.56E+02 2.5E-04 4.5E-05

CHRYSENE 4.81E-01 1.05E-04 1.10E+00 3.85E-04 2.34E-05 9.80E-02 9.84E-02 6.15E-01 3.84E+01 1.6E-01 2.6E-03

DIBENZO(A,H)ANTHRACENE 1.80E-01 3.14E-05 4.16E-01 1.44E-04 7.02E-06 3.70E-02 3.72E-02 6.15E-01 3.84E+01 6.0E-02 9.7E-04

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 1.04E-04 0.00E+00 1.16E-02 1.17E-02 NV NV #VALUE! #VALUE!

FLUORANTHENE 7.55E-01 1.57E-04 2.29E+00 6.04E-04 3.50E-05 2.04E-01 2.05E-01 6.56E+01 3.56E+02 3.1E-03 5.8E-04

FLUORENE 1.38E-01 0.00E+00 1.32E+00 1.11E-04 0.00E+00 1.18E-01 1.18E-01 6.56E+01 3.56E+02 1.8E-03 3.3E-04

INDENO(1,2,3-CD)PYRENE 3.08E-01 7.23E-05 8.81E-01 2.47E-04 1.62E-05 7.84E-02 7.86E-02 6.15E-01 3.84E+01 1.3E-01 2.0E-03

NAPHTHALENE 2.05E-03 0.00E+00 9.01E-03 1.64E-06 0.00E+00 8.02E-04 8.03E-04 6.56E+01 3.56E+02 1.2E-05 2.3E-06

PHENANTHRENE 3.66E-01 4.98E-05 6.29E-01 2.93E-04 1.11E-05 5.60E-02 5.63E-02 6.56E+01 3.56E+02 8.6E-04 1.6E-04

PYRENE 7.00E-01 1.72E-04 1.22E+00 5.60E-04 3.84E-05 1.09E-01 1.10E-01 6.15E-01 3.84E+01 1.8E-01 2.9E-03

Volatiles

1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 3.20E-06 0.00E+00 0.00E+00 3.20E-06 3.00E+01 3.00E+02 1.1E-07 1.1E-08

4-METHYL-2-PENTANONE 2.00E-03 0.00E+00 0.00E+00 1.60E-06 0.00E+00 0.00E+00 1.60E-06 NV NV #VALUE! #VALUE!

ACETONE 2.93E-01 0.00E+00 0.00E+00 2.35E-04 0.00E+00 0.00E+00 2.35E-04 1.00E+01 5.00E+01 2.3E-05 4.7E-06

BENZENE 1.25E-02 0.00E+00 0.00E+00 1.00E-05 0.00E+00 0.00E+00 1.00E-05 2.64E+01 2.64E+02 3.8E-07 3.8E-08

CARBON DISULFIDE 1.57E-03 0.00E+00 0.00E+00 1.26E-06 0.00E+00 0.00E+00 1.26E-06 1.26E+01 2.56E+01 1.0E-07 4.9E-08

CHLOROBENZENE 4.75E-03 0.00E+00 0.00E+00 3.80E-06 0.00E+00 0.00E+00 3.80E-06 2.73E+00 5.45E+00 1.4E-06 7.0E-07

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 9.60E-06 0.00E+00 0.00E+00 9.60E-06 9.71E+00 2.91E+01 9.9E-07 3.3E-07

METHYL ACETATE 1.41E-01 0.00E+00 0.00E+00 1.13E-04 0.00E+00 0.00E+00 1.13E-04 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 6.00E-03 2.82E-04 0.00E+00 4.80E-06 6.30E-05 0.00E+00 6.78E-05 5.85E+00 5.00E+01 1.2E-05 1.4E-06

TOLUENE 2.72E-02 0.00E+00 0.00E+00 2.18E-05 0.00E+00 0.00E+00 2.18E-05 2.60E+01 2.60E+02 8.4E-07 8.4E-08

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.610E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.433E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 3.600E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.289E-05 kg/day Ci = Contaminant concentration in invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 9.699E-01 acres Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SURFACE SEDIMENT

SHREW - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Sed Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics
ALUMINUM 1.96E+04 7.30E-01 7.84E+01 6.93E+01 3.23E-01 8.66E+00 7.83E+01 1.93E+00 1.93E+01 4.1E+01 4.1E+00

ANTIMONY 2.40E+00 4.60E-04 8.97E-02 8.48E-03 2.03E-04 9.90E-03 1.86E-02 5.90E-02 2.76E+00 3.2E-01 6.7E-03

ARSENIC 2.20E+01 5.80E-03 8.25E-01 7.78E-02 2.56E-03 9.12E-02 1.72E-01 1.04E+00 4.55E+00 1.6E-01 3.8E-02

BARIUM 7.66E+01 2.70E-02 1.19E+01 2.71E-01 1.19E-02 1.32E+00 1.60E+00 5.18E+01 8.27E+01 3.1E-02 1.9E-02

BERYLLIUM 1.50E+00 0.00E+00 7.88E-01 5.30E-03 0.00E+00 8.70E-02 9.24E-02 5.32E-01 6.73E-01 1.7E-01 1.4E-01

CADMIUM 1.20E+00 1.20E-04 6.87E-01 4.24E-03 5.30E-05 7.59E-02 8.02E-02 7.70E-01 6.90E+00 1.0E-01 1.2E-02

CHROMIUM 2.54E+01 2.50E-03 1.04E+00 8.98E-02 1.10E-03 1.15E-01 2.06E-01 2.40E+00 5.82E+01 8.6E-02 3.5E-03

COBALT 1.11E+01 2.40E-03 8.33E-02 3.92E-02 1.06E-03 9.20E-03 4.95E-02 7.33E+00 1.89E+01 6.8E-03 2.6E-03

COPPER 7.46E+01 5.50E-03 1.07E+01 2.64E-01 2.43E-03 1.18E+00 1.44E+00 5.60E+00 8.27E+01 2.6E-01 1.7E-02

IRON 3.73E+04 1.10E+01 3.73E+02 1.32E+02 4.86E+00 4.12E+01 1.78E+02 5.00E+01 5.00E+02 3.6E+00 3.6E-01

LEAD 1.60E+02 4.90E-03 4.57E+00 5.66E-01 2.17E-03 5.05E-01 1.07E+00 4.70E+00 1.86E+02 2.3E-01 5.8E-03

MANGANESE 2.38E+03 1.50E+00 1.88E+02 8.41E+00 6.63E-01 2.08E+01 2.98E+01 5.15E+01 1.46E+02 5.8E-01 2.0E-01

MERCURY 2.30E-01 0.00E+00 1.15E+00 8.13E-04 0.00E+00 1.27E-01 1.28E-01 3.20E-02 1.60E-01 4.0E+00 8.0E-01

NICKEL 2.46E+01 5.50E-03 1.19E+00 8.70E-02 2.43E-03 1.31E-01 2.21E-01 1.70E+00 1.48E+01 1.3E-01 1.5E-02

SELENIUM 3.60E+00 9.80E-04 2.09E+00 1.27E-02 4.33E-04 2.31E-01 2.44E-01 1.43E-01 6.61E-01 1.7E+00 3.7E-01

SILVER 2.20E-01 0.00E+00 3.08E-03 7.78E-04 0.00E+00 3.40E-04 1.12E-03 6.02E+00 1.19E+02 1.9E-04 9.4E-06

THALLIUM 1.10E-01 0.00E+00 4.40E-04 3.89E-04 0.00E+00 4.86E-05 4.37E-04 7.40E-03 7.40E-02 5.9E-02 5.9E-03

VANADIUM 4.70E+02 2.20E-03 2.28E+00 1.66E+00 9.72E-04 2.52E-01 1.91E+00 4.16E+00 9.44E+00 4.6E-01 2.0E-01

ZINC 7.03E+02 4.10E-02 1.82E+02 2.49E+00 1.81E-02 2.02E+01 2.27E+01 7.54E+01 2.98E+02 3.0E-01 7.6E-02

Pesticides/PCBs
ALDRIN 2.40E-02 0.00E+00 1.57E-04 8.48E-05 0.00E+00 1.73E-05 1.02E-04 2.00E-01 1.00E+00 5.1E-04 1.0E-04

DIELDRIN 5.00E-02 5.70E-05 2.05E-02 1.77E-04 2.52E-05 2.26E-03 2.47E-03 1.50E-02 1.27E+00 1.6E-01 1.9E-03

METHOXYCHLOR 2.70E-03 0.00E+00 1.18E-04 9.54E-06 0.00E+00 1.30E-05 2.25E-05 4.00E+00 8.00E+00 5.6E-06 2.8E-06

TOTAL AROCLOR 1.20E-01 0.00E+00 7.38E-05 4.24E-04 0.00E+00 8.15E-06 4.32E-04 6.80E-02 6.80E-01 6.4E-03 6.4E-04

TOTAL CHLORDANE 1.50E-03 0.00E+00 1.43E-05 5.30E-06 0.00E+00 1.57E-06 6.88E-06 4.58E+00 9.16E+00 1.5E-06 7.5E-07

TOTAL DDT 2.08E-02 1.06E-05 4.40E-03 7.35E-05 4.68E-06 4.86E-04 5.64E-04 1.47E-01 5.56E+00 3.8E-03 1.0E-04

Petroleum Hydrocarbons
DIESEL RANGE ORGANICS 7.30E-01 0.00E+00 7.30E-01 2.58E-03 0.00E+00 8.06E-02 8.32E-02 NV NV #VALUE! #VALUE!

Semivolatiles
2-METHYLNAPHTHALENE 1.40E-02 0.00E+00 3.84E-02 4.95E-05 0.00E+00 4.24E-03 4.29E-03 6.56E+01 3.56E+02 6.5E-05 1.2E-05

ACENAPHTHENE 8.10E-02 0.00E+00 3.30E-02 2.86E-04 0.00E+00 3.64E-03 3.93E-03 6.56E+01 3.56E+02 6.0E-05 1.1E-05

ACENAPHTHYLENE 1.60E-01 2.20E-05 7.48E-02 5.66E-04 9.72E-06 8.26E-03 8.83E-03 6.56E+01 3.56E+02 1.3E-04 2.5E-05

ANTHRACENE 2.70E-01 4.30E-05 1.34E-01 9.54E-04 1.90E-05 1.48E-02 1.58E-02 6.56E+01 3.56E+02 2.4E-04 4.4E-05

BENZALDEHYDE 1.70E-01 0.00E+00 9.06E-01 6.01E-04 0.00E+00 1.00E-01 1.01E-01 2.00E+01 4.00E+01 5.0E-03 2.5E-03

BENZO(A)ANTHRACENE 1.40E+00 4.60E-04 8.14E-02 4.95E-03 2.03E-04 9.00E-03 1.41E-02 6.15E-01 3.84E+01 2.3E-02 3.7E-04

BENZO(A)PYRENE 1.70E+00 4.20E-04 2.13E-01 6.01E-03 1.86E-04 2.36E-02 2.98E-02 6.15E-01 3.84E+01 4.8E-02 7.8E-04

BENZO(B)FLUORANTHENE 2.40E+00 7.80E-04 7.44E-01 8.48E-03 3.45E-04 8.22E-02 9.10E-02 6.15E-01 3.84E+01 1.5E-01 2.4E-03

BENZO(G,H,I)PERYLENE 1.40E+00 2.80E-04 5.87E-01 4.95E-03 1.24E-04 6.48E-02 6.99E-02 6.15E-01 3.84E+01 1.1E-01 1.8E-03

BENZO(K)FLUORANTHENE 1.40E+00 3.40E-04 1.54E-01 4.95E-03 1.50E-04 1.70E-02 2.21E-02 6.15E-01 3.84E+01 3.6E-02 5.8E-04

BIS(2-ETHYLHEXYL)PHTHALATE 2.30E+00 0.00E+00 3.45E-03 8.13E-03 0.00E+00 3.81E-04 8.51E-03 1.83E+01 1.83E+02 4.7E-04 4.7E-05

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.04E-02 5.30E-04 0.00E+00 1.15E-03 1.68E-03 1.59E+01 4.70E+01 1.1E-04 3.6E-05

CARBAZOLE 1.90E-01 0.00E+00 5.09E-02 6.72E-04 0.00E+00 5.63E-03 6.30E-03 6.56E+01 3.56E+02 9.6E-05 1.8E-05

CHRYSENE 2.30E+00 4.70E-04 1.09E-01 8.13E-03 2.08E-04 1.21E-02 2.04E-02 6.15E-01 3.84E+01 3.3E-02 5.3E-04

DIBENZO(A,H)ANTHRACENE 3.60E-01 6.50E-05 4.68E-02 1.27E-03 2.87E-05 5.17E-03 6.47E-03 6.15E-01 3.84E+01 1.1E-02 1.7E-04

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 4.60E-04 0.00E+00 1.44E-02 1.48E-02 NV NV #VALUE! #VALUE!

FLUORANTHENE 3.30E+00 7.20E-04 1.65E+00 1.17E-02 3.18E-04 1.82E-01 1.94E-01 6.56E+01 3.56E+02 3.0E-03 5.5E-04

FLUORENE 3.50E-01 0.00E+00 9.43E-03 1.24E-03 0.00E+00 1.04E-03 2.28E-03 6.56E+01 3.56E+02 3.5E-05 6.4E-06

INDENO(1,2,3-CD)PYRENE 1.20E+00 3.00E-04 1.32E-01 4.24E-03 1.33E-04 1.46E-02 1.90E-02 6.15E-01 3.84E+01 3.1E-02 4.9E-04

NAPHTHALENE 3.60E-03 0.00E+00 4.39E-02 1.27E-05 0.00E+00 4.85E-03 4.86E-03 6.56E+01 3.56E+02 7.4E-05 1.4E-05

PHENANTHRENE 1.20E+00 1.70E-04 9.48E-01 4.24E-03 7.51E-05 1.05E-01 1.09E-01 6.56E+01 3.56E+02 1.7E-03 3.1E-04

PYRENE 2.80E+00 8.30E-04 2.02E+00 9.90E-03 3.67E-04 2.23E-01 2.33E-01 6.15E-01 3.84E+01 3.8E-01 6.1E-03

Volatiles
1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 1.41E-05 0.00E+00 0.00E+00 1.41E-05 3.00E+01 3.00E+02 4.7E-07 4.7E-08

4-METHYL-2-PENTANONE 5.20E-03 0.00E+00 0.00E+00 1.84E-05 0.00E+00 0.00E+00 1.84E-05 NV NV #VALUE! #VALUE!

ACETONE 1.80E+00 0.00E+00 0.00E+00 6.36E-03 0.00E+00 0.00E+00 6.36E-03 1.00E+01 5.00E+01 6.4E-04 1.3E-04

BENZENE 1.90E-02 0.00E+00 0.00E+00 6.72E-05 0.00E+00 0.00E+00 6.72E-05 2.64E+01 2.64E+02 2.5E-06 2.5E-07

CARBON DISULFIDE 3.90E-03 0.00E+00 0.00E+00 1.38E-05 0.00E+00 0.00E+00 1.38E-05 1.26E+01 2.56E+01 1.1E-06 5.4E-07

CHLOROBENZENE 9.00E-03 0.00E+00 0.00E+00 3.18E-05 0.00E+00 0.00E+00 3.18E-05 2.73E+00 5.45E+00 1.2E-05 5.8E-06

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 4.24E-05 0.00E+00 0.00E+00 4.24E-05 9.71E+00 2.91E+01 4.4E-06 1.5E-06

METHYL ACETATE 1.50E+00 0.00E+00 0.00E+00 5.30E-03 0.00E+00 0.00E+00 5.30E-03 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 1.00E-02 4.40E-04 0.00E+00 3.54E-05 1.94E-04 0.00E+00 2.30E-04 5.85E+00 5.00E+01 3.9E-05 4.6E-06

TOLUENE 1.90E-01 0.00E+00 0.00E+00 6.72E-04 0.00E+00 0.00E+00 6.72E-04 2.60E+01 2.60E+02 2.6E-05 2.6E-06

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.700E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.878E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 7.513E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 6.010E-05 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

SURFACE SEDIMENT

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Sediment Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 9.03E+03 2.55E-01 3.61E+01 5.28E+00 4.45E-02 1.76E+00 7.08E+00 1.93E+00 1.93E+01 3.7E+00 3.7E-01

ANTIMONY 6.65E-01 4.60E-04 2.69E-02 3.89E-04 8.04E-05 1.31E-03 1.78E-03 5.90E-02 2.76E+00 3.0E-02 6.4E-04

ARSENIC 8.68E+00 2.27E-03 3.26E-01 5.07E-03 3.97E-04 1.59E-02 2.13E-02 1.04E+00 4.55E+00 2.1E-02 4.7E-03

BARIUM 3.98E+01 1.80E-02 6.20E+00 2.32E-02 3.15E-03 3.02E-01 3.29E-01 5.18E+01 8.27E+01 6.3E-03 4.0E-03

BERYLLIUM 6.19E-01 0.00E+00 4.11E-01 3.62E-04 0.00E+00 2.00E-02 2.04E-02 5.32E-01 6.73E-01 3.8E-02 3.0E-02

CADMIUM 4.97E-01 9.21E-05 4.25E-01 2.91E-04 1.61E-05 2.07E-02 2.10E-02 7.70E-01 6.90E+00 2.7E-02 3.0E-03

CHROMIUM 1.44E+01 1.28E-03 5.89E-01 8.40E-03 2.23E-04 2.87E-02 3.73E-02 2.40E+00 5.82E+01 1.6E-02 6.4E-04

COBALT 6.59E+00 1.07E-03 4.94E-02 3.85E-03 1.87E-04 2.41E-03 6.45E-03 7.33E+00 1.89E+01 8.8E-04 3.4E-04

COPPER 2.74E+01 2.75E-03 7.19E+00 1.60E-02 4.81E-04 3.50E-01 3.67E-01 5.60E+00 8.27E+01 6.5E-02 4.4E-03

IRON 2.18E+04 4.24E+00 2.18E+02 1.27E+01 7.42E-01 1.06E+01 2.41E+01 5.00E+01 5.00E+02 4.8E-01 4.8E-02

LEAD 7.26E+01 1.96E-03 2.93E+00 4.24E-02 3.43E-04 1.43E-01 1.86E-01 4.70E+00 1.86E+02 3.9E-02 1.0E-03

MANGANESE 6.57E+02 5.05E-01 5.19E+01 3.84E-01 8.83E-02 2.53E+00 3.00E+00 5.15E+01 1.46E+02 5.8E-02 2.1E-02

MERCURY 8.50E-02 0.00E+00 5.54E-02 4.97E-05 0.00E+00 2.70E-03 2.75E-03 3.20E-02 1.60E-01 8.6E-02 1.7E-02

NICKEL 1.39E+01 3.28E-03 7.76E-01 8.13E-03 5.74E-04 3.78E-02 4.65E-02 1.70E+00 1.48E+01 2.7E-02 3.1E-03

SELENIUM 1.03E+00 6.52E-04 5.24E-01 6.01E-04 1.14E-04 2.55E-02 2.62E-02 1.43E-01 6.61E-01 1.8E-01 4.0E-02

SILVER 7.95E-02 0.00E+00 1.11E-03 4.65E-05 0.00E+00 5.42E-05 1.01E-04 6.02E+00 1.19E+02 1.7E-05 8.5E-07

THALLIUM 4.95E-02 0.00E+00 1.98E-04 2.89E-05 0.00E+00 9.65E-06 3.86E-05 7.40E-03 7.40E-02 5.2E-03 5.2E-04

VANADIUM 5.76E+01 1.07E-03 2.79E-01 3.37E-02 1.87E-04 1.36E-02 4.75E-02 4.16E+00 9.44E+00 1.1E-02 5.0E-03

ZINC 1.62E+02 1.64E-02 8.08E+01 9.45E-02 2.87E-03 3.94E+00 4.03E+00 7.54E+01 2.98E+02 5.4E-02 1.4E-02

Pesticides/PCBs

ALDRIN 3.51E-03 0.00E+00 2.29E-05 2.05E-06 0.00E+00 1.12E-06 3.17E-06 2.00E-01 1.00E+00 1.6E-05 3.2E-06

DIELDRIN 8.51E-03 9.85E-06 3.49E-03 4.98E-06 1.72E-06 1.70E-04 1.77E-04 1.50E-02 1.27E+00 1.2E-02 1.4E-04

METHOXYCHLOR 2.70E-03 0.00E+00 1.18E-04 1.58E-06 0.00E+00 5.73E-06 7.31E-06 4.00E+00 8.00E+00 1.8E-06 9.1E-07

TOTAL AROCLOR 1.81E-02 0.00E+00 1.11E-05 1.06E-05 0.00E+00 5.42E-07 1.11E-05 6.80E-02 6.80E-01 1.6E-04 1.6E-05

TOTAL CHLORDANE 2.47E-04 0.00E+00 2.35E-06 1.44E-07 0.00E+00 1.14E-07 2.59E-07 4.58E+00 9.16E+00 5.6E-08 2.8E-08

TOTAL DDT 6.14E-03 2.50E-06 1.76E-03 3.59E-06 4.37E-07 8.57E-05 8.97E-05 1.47E-01 5.56E+00 6.1E-04 1.6E-05

Petroleum Hydrocarbons

DIESEL RANGE ORGANICS 2.64E-01 0.00E+00 2.64E-01 1.54E-04 0.00E+00 1.28E-02 1.30E-02 NV NV #VALUE! #VALUE!

Semivolatiles

2-METHYLNAPHTHALENE 4.88E-03 0.00E+00 2.38E-02 2.85E-06 0.00E+00 1.16E-03 1.16E-03 6.56E+01 3.56E+02 1.8E-05 3.3E-06

ACENAPHTHENE 1.89E-02 0.00E+00 1.15E-01 1.10E-05 0.00E+00 5.59E-03 5.60E-03 6.56E+01 3.56E+02 8.5E-05 1.6E-05

ACENAPHTHYLENE 1.38E-01 2.20E-05 6.64E-02 8.05E-05 3.85E-06 3.23E-03 3.32E-03 6.56E+01 3.56E+02 5.1E-05 9.3E-06

ANTHRACENE 1.65E-01 2.86E-05 9.14E-02 9.63E-05 5.00E-06 4.45E-03 4.55E-03 6.56E+01 3.56E+02 6.9E-05 1.3E-05

BENZALDEHYDE 1.31E-01 0.00E+00 6.97E-01 7.64E-05 0.00E+00 3.39E-02 3.40E-02 2.00E+01 4.00E+01 1.7E-03 8.5E-04

BENZO(A)ANTHRACENE 3.62E-01 1.01E-04 3.64E-02 2.11E-04 1.76E-05 1.77E-03 2.00E-03 6.15E-01 3.84E+01 3.3E-03 5.2E-05

BENZO(A)PYRENE 3.92E-01 9.54E-05 5.11E-02 2.29E-04 1.67E-05 2.49E-03 2.73E-03 6.15E-01 3.84E+01 4.4E-03 7.1E-05

BENZO(B)FLUORANTHENE 5.37E-01 1.69E-04 1.67E-01 3.14E-04 2.95E-05 8.11E-03 8.46E-03 6.15E-01 3.84E+01 1.4E-02 2.2E-04

BENZO(G,H,I)PERYLENE 3.30E-01 7.16E-05 1.06E-01 1.93E-04 1.25E-05 5.17E-03 5.38E-03 6.15E-01 3.84E+01 8.7E-03 1.4E-04

BENZO(K)FLUORANTHENE 3.27E-01 7.73E-05 4.42E-02 1.91E-04 1.35E-05 2.15E-03 2.36E-03 6.15E-01 3.84E+01 3.8E-03 6.1E-05

BIS(2-ETHYLHEXYL)PHTHALATE 7.03E-01 0.00E+00 1.05E-03 4.11E-04 0.00E+00 5.13E-05 4.62E-04 1.83E+01 1.83E+02 2.5E-05 2.5E-06

BUTYL BENZYL PHTHALATE 1.50E-01 0.00E+00 1.04E-02 8.77E-05 0.00E+00 5.08E-04 5.96E-04 1.59E+01 4.70E+01 3.7E-05 1.3E-05

CARBAZOLE 1.80E-01 0.00E+00 4.82E-02 1.05E-04 0.00E+00 2.35E-03 2.46E-03 6.56E+01 3.56E+02 3.7E-05 6.9E-06

CHRYSENE 4.81E-01 1.05E-04 4.32E-02 2.81E-04 1.83E-05 2.10E-03 2.40E-03 6.15E-01 3.84E+01 3.9E-03 6.3E-05

DIBENZO(A,H)ANTHRACENE 1.80E-01 3.14E-05 2.34E-02 1.05E-04 5.49E-06 1.14E-03 1.25E-03 6.15E-01 3.84E+01 2.0E-03 3.3E-05

DI-N-OCTYL PHTHALATE 1.30E-01 0.00E+00 1.30E-01 7.60E-05 0.00E+00 6.33E-03 6.41E-03 NV NV #VALUE! #VALUE!

FLUORANTHENE 7.55E-01 1.57E-04 3.77E-01 4.41E-04 2.74E-05 1.84E-02 1.88E-02 6.56E+01 3.56E+02 2.9E-04 5.3E-05

FLUORENE 1.38E-01 0.00E+00 2.09E-02 8.09E-05 0.00E+00 1.02E-03 1.10E-03 6.56E+01 3.56E+02 1.7E-05 3.1E-06

INDENO(1,2,3-CD)PYRENE 3.08E-01 7.23E-05 3.39E-02 1.80E-04 1.26E-05 1.65E-03 1.84E-03 6.15E-01 3.84E+01 3.0E-03 4.8E-05

NAPHTHALENE 2.05E-03 0.00E+00 2.50E-02 1.20E-06 0.00E+00 1.22E-03 1.22E-03 6.56E+01 3.56E+02 1.9E-05 3.4E-06

PHENANTHRENE 3.66E-01 4.98E-05 4.54E-01 2.14E-04 8.70E-06 2.21E-02 2.23E-02 6.56E+01 3.56E+02 3.4E-04 6.3E-05

PYRENE 7.00E-01 1.72E-04 5.04E-01 4.09E-04 3.00E-05 2.45E-02 2.50E-02 6.15E-01 3.84E+01 4.1E-02 6.5E-04

Volatiles

1,4-DICHLOROBENZENE 4.00E-03 0.00E+00 0.00E+00 2.34E-06 0.00E+00 0.00E+00 2.34E-06 3.00E+01 3.00E+02 7.8E-08 7.8E-09

4-METHYL-2-PENTANONE 2.00E-03 0.00E+00 0.00E+00 1.17E-06 0.00E+00 0.00E+00 1.17E-06 NV NV #VALUE! #VALUE!

ACETONE 2.93E-01 0.00E+00 0.00E+00 1.72E-04 0.00E+00 0.00E+00 1.72E-04 1.00E+01 5.00E+01 1.7E-05 3.4E-06

BENZENE 1.25E-02 0.00E+00 0.00E+00 7.32E-06 0.00E+00 0.00E+00 7.32E-06 2.64E+01 2.64E+02 2.8E-07 2.8E-08

CARBON DISULFIDE 1.57E-03 0.00E+00 0.00E+00 9.18E-07 0.00E+00 0.00E+00 9.18E-07 1.26E+01 2.56E+01 7.3E-08 3.6E-08

CHLOROBENZENE 4.75E-03 0.00E+00 0.00E+00 2.78E-06 0.00E+00 0.00E+00 2.78E-06 2.73E+00 5.45E+00 1.0E-06 5.1E-07

ETHYLBENZENE 1.20E-02 0.00E+00 0.00E+00 7.01E-06 0.00E+00 0.00E+00 7.01E-06 9.71E+00 2.91E+01 7.2E-07 2.4E-07

METHYL ACETATE 1.41E-01 0.00E+00 0.00E+00 8.27E-05 0.00E+00 0.00E+00 8.27E-05 NV NV #VALUE! #VALUE!

METHYLENE CHLORIDE 6.00E-03 2.82E-04 0.00E+00 3.51E-06 4.93E-05 0.00E+00 5.28E-05 5.85E+00 5.00E+01 9.0E-06 1.1E-06

TOLUENE 2.72E-02 0.00E+00 0.00E+00 1.59E-05 0.00E+00 0.00E+00 1.59E-05 2.60E+01 2.60E+02 6.1E-07 6.1E-08

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 3.580E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.744E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 6.261E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 2.093E-05 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) 6.590E-02 acres Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

SURFACE SEDIMENT

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE- AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



APPENDIX I

CHEMICAL CONCENTRATIONS IN SOIL, SURFACE WATER, AND TISSUE - USING BACKGROUND SOIL CONCENTRATIONS

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics

ALUMINUM 1.67E+04 1.16E+04 1.16E+04 1.16E+04 7.30E-01 2.55E-01 4.60E-01 2.55E-01 1.00E+00 1.00E+00 1.67E+04 1.16E+04 4.00E-03 4.00E-03 6.68E+01 4.66E+01

IRON 5.39E+04 1.97E+04 1.97E+04 1.97E+04 1.10E+01 4.24E+00 4.24E+00 4.24E+00 1.00E+00 1.00E+00 5.39E+04 1.97E+04 1.00E-02 1.00E-02 5.39E+02 1.97E+02

LEAD 4.95E+01 2.70E+01 2.70E+01 2.70E+01 4.90E-03 1.96E-03 1.96E-03 1.96E-03 Regression equation from Eco SSL 1.87E+01 1.15E+01 Regression equation from Eco SSL 2.37E+00 1.68E+00

MERCURY 6.80E-01 7.00E-02 2.30E-01 7.00E-02 Regression - Sample et al., (1998) 9.49E-01 4.41E-01 5.00E+00 6.52E-01 3.40E+00 4.56E-02

VANADIUM 4.26E+01 2.80E+01 2.80E+01 2.80E+01 2.20E-03 1.07E-03 1.07E-03 1.07E-03 4.20E-02 4.20E-02 1.79E+00 1.18E+00 4.85E-03 4.85E-03 2.07E-01 1.36E-01

ZINC 9.37E+01 4.70E+01 4.70E+01 4.70E+01 4.10E-02 1.64E-02 3.50E-02 1.64E-02 Regression equation from Eco SSL 3.79E+02 3.02E+02 Regression equation from Eco SSL 5.98E+01 4.08E+01

Semivolatiles

BENZO(B)FLUORANTHENE 1.30E-01 1.10E-01 8.07E-02 1.10E-01 7.80E-04 1.69E-04 3.12E-04 1.69E-04 2.60E+00 2.60E+00 3.38E-01 2.86E-01 3.10E-01 3.10E-01 4.03E-02 3.41E-02

PYRENE 1.90E-01 9.39E-02 8.90E-02 9.39E-02 8.30E-04 1.72E-04 3.17E-04 1.72E-04 1.75E+00 1.75E+00 3.33E-01 1.64E-01 7.20E-01 7.20E-01 1.37E-01 6.76E-02

NA - Not applicable

1 - Average concentration is the mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum

concentration. In that case, the average concentration is the mean of the positive detections.

Average
(1) Maximum

Detection

Average

Concentration
(1)

Soil Concentrations (mg/kg)

Average of

Positive

Detections

Overall

Average

Chemical Maximum

Detection

Overall

Average

Earthworm Bioaccumulation

Factors

Earthworm Concentrations

(mg/kg)
Plant Bioaccumulation Factors

Average of

Positive

Detections

Plant Concentrations

(mg/kg)

Maximum

Detection
Average

Maximum

Detection
Average



Max Soil Max SW Max Invertebrate Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrate (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.67E+04 7.30E-01 1.67E+04 4.42E+02 1.14E-01 2.70E+03 3.14E+03 1.10E+02 1.10E+03 2.9E+01 2.9E+00

IRON 5.39E+04 1.10E+01 5.39E+04 1.43E+03 1.72E+00 8.70E+03 1.01E+04 1.00E+02 1.00E+03 1.0E+02 1.0E+01

LEAD 4.95E+01 4.90E-03 1.87E+01 1.31E+00 7.65E-04 3.02E+00 4.34E+00 1.63E+00 4.46E+01 2.7E+00 9.7E-02

MERCURY 6.80E-01 0.00E+00 9.49E-01 1.80E-02 0.00E+00 1.53E-01 1.71E-01 6.40E-03 6.40E-02 2.7E+01 2.7E+00

VANADIUM 4.26E+01 2.20E-03 1.79E+00 1.13E+00 3.43E-04 2.89E-01 1.42E+00 3.44E-01 1.69E+00 4.1E+00 8.4E-01

ZINC 9.37E+01 4.10E-02 3.79E+02 2.48E+00 6.40E-03 6.12E+01 6.37E+01 6.61E+01 1.71E+02 9.6E-01 3.7E-01

Semivolatiles

BENZO(B)FLUORANTHENE 1.30E-01 7.80E-04 3.38E-01 3.44E-03 1.22E-04 5.45E-02 5.81E-02 2.00E+00 2.00E+01 2.9E-02 2.9E-03

PYRENE 1.90E-01 8.30E-04 3.33E-01 5.03E-03 1.30E-04 5.37E-02 5.88E-02 2.00E+00 2.00E+01 2.9E-02 2.9E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 7.73E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.25E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.21E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.046E-03 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

ROBIN - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BACKGROUND SOIL CONCENTRATIONS



Avg Soil Avg SW Avg Invertebrate Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrate (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.16E+04 2.55E-01 1.16E+04 1.10E+02 3.59E-02 1.72E+03 1.83E+03 1.10E+02 1.10E+03 1.7E+01 1.7E+00

IRON 1.97E+04 4.24E+00 1.97E+04 1.86E+02 5.99E-01 2.91E+03 3.10E+03 1.00E+02 1.00E+03 3.1E+01 3.1E+00

LEAD 2.70E+01 1.96E-03 1.15E+01 2.55E-01 2.77E-04 1.70E+00 1.95E+00 1.63E+00 4.46E+01 1.2E+00 4.4E-02

MERCURY 7.00E-02 0.00E+00 4.41E-01 6.62E-04 0.00E+00 6.52E-02 6.59E-02 6.40E-03 6.40E-02 1.0E+01 1.0E+00

VANADIUM 2.80E+01 1.07E-03 1.18E+00 2.65E-01 1.51E-04 1.74E-01 4.39E-01 3.44E-01 1.69E+00 1.3E+00 2.6E-01

ZINC 4.70E+01 1.64E-02 3.02E+02 4.44E-01 2.31E-03 4.47E+01 4.51E+01 6.61E+01 1.71E+02 6.8E-01 2.6E-01

Semivolatiles

BENZO(B)FLUORANTHENE 1.10E-01 1.69E-04 2.86E-01 1.04E-03 2.38E-05 4.22E-02 4.33E-02 2.00E+00 2.00E+01 2.2E-02 2.2E-03

PYRENE 9.39E-02 1.72E-04 1.64E-01 8.88E-04 2.42E-05 2.43E-02 2.52E-02 2.00E+00 2.00E+01 1.3E-02 1.3E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 8.04E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.19E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.13E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 7.601E-04 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 6.095E-01 km-radius Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

BACKGROUND SOIL CONCENTRATIONS

ROBIN - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND



Max Soil Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.67E+04 7.30E-01 6.68E+01 2.45E+02 1.08E-01 7.06E+00 2.53E+02 1.10E+02 1.10E+03 2.3E+00 2.3E-01

IRON 5.39E+04 1.10E+01 5.39E+02 7.92E+02 1.63E+00 5.70E+01 8.51E+02 1.00E+02 1.00E+03 8.5E+00 8.5E-01

LEAD 4.95E+01 4.90E-03 2.37E+00 7.27E-01 7.24E-04 2.50E-01 9.78E-01 1.63E+00 4.46E+01 6.0E-01 2.2E-02

MERCURY 6.80E-01 0.00E+00 3.40E+00 9.99E-03 0.00E+00 3.59E-01 3.69E-01 6.40E-03 6.40E-02 5.8E+01 5.8E+00

VANADIUM 4.26E+01 2.20E-03 2.07E-01 6.26E-01 3.25E-04 2.18E-02 6.48E-01 3.44E-01 1.69E+00 1.9E+00 3.8E-01

ZINC 9.37E+01 4.10E-02 5.98E+01 1.38E+00 6.06E-03 6.32E+00 7.70E+00 6.61E+01 1.71E+02 1.2E-01 4.5E-02

Semivolatiles

BENZO(B)FLUORANTHENE 1.30E-01 7.80E-04 4.03E-02 1.91E-03 1.15E-04 4.26E-03 6.29E-03 2.00E+00 2.00E+01 3.1E-03 3.1E-04

PYRENE 1.90E-01 8.30E-04 1.37E-01 2.79E-03 1.23E-04 1.45E-02 1.74E-02 2.00E+00 2.00E+01 8.7E-03 8.7E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.540E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.628E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.276E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.263E-03 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Soil Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.16E+04 2.55E-01 4.66E+01 5.52E+01 2.80E-02 3.62E+00 5.88E+01 1.10E+02 1.10E+03 5.4E-01 5.4E-02

IRON 1.97E+04 4.24E+00 1.97E+02 9.34E+01 4.67E-01 1.53E+01 1.09E+02 1.00E+02 1.00E+03 1.1E+00 1.1E-01

LEAD 2.70E+01 1.96E-03 1.68E+00 1.28E-01 2.16E-04 1.31E-01 2.59E-01 1.63E+00 4.46E+01 1.6E-01 5.8E-03

MERCURY 7.00E-02 0.00E+00 4.56E-02 3.32E-04 0.00E+00 3.55E-03 3.88E-03 6.40E-03 6.40E-02 6.1E-01 6.1E-02

VANADIUM 2.80E+01 1.07E-03 1.36E-01 1.33E-01 1.18E-04 1.06E-02 1.43E-01 3.44E-01 1.69E+00 4.2E-01 8.5E-02

ZINC 4.70E+01 1.64E-02 4.08E+01 2.23E-01 1.80E-03 3.17E+00 3.39E+00 6.61E+01 1.71E+02 5.1E-02 2.0E-02

Semivolatiles

BENZO(B)FLUORANTHENE 1.10E-01 1.69E-04 3.41E-02 5.22E-04 1.86E-05 2.65E-03 3.19E-03 2.00E+00 2.00E+01 1.6E-03 1.6E-04

PYRENE 9.39E-02 1.72E-04 6.76E-02 4.45E-04 1.89E-05 5.25E-03 5.72E-03 2.00E+00 2.00E+01 2.9E-03 2.9E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.751E-01 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.361E-02 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.926E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 8.302E-04 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 1.880E+01 km-radius Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Max Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.67E+04 7.30E-01 1.67E+04 5.35E+01 2.08E-01 1.78E+03 1.84E+03 1.93E+00 1.93E+01 9.5E+02 9.5E+01

IRON 5.39E+04 1.10E+01 5.39E+04 1.73E+02 3.14E+00 5.75E+03 5.93E+03 5.00E+01 5.00E+02 1.2E+02 1.2E+01

LEAD 4.95E+01 4.90E-03 1.87E+01 1.58E-01 1.40E-03 2.00E+00 2.16E+00 4.70E+00 1.86E+02 4.6E-01 1.2E-02

MERCURY 6.80E-01 0.00E+00 9.49E-01 2.18E-03 0.00E+00 1.01E-01 1.03E-01 3.20E-02 1.60E-01 3.2E+00 6.5E-01

VANADIUM 4.26E+01 2.20E-03 1.79E+00 1.36E-01 6.28E-04 1.91E-01 3.28E-01 4.16E+00 9.44E+00 7.9E-02 3.5E-02

ZINC 9.37E+01 4.10E-02 3.79E+02 3.00E-01 1.17E-02 4.05E+01 4.08E+01 7.54E+01 2.98E+02 5.4E-01 1.4E-01

Semivolatiles

BENZO(B)FLUORANTHENE 1.30E-01 7.80E-04 3.38E-01 4.16E-04 2.23E-04 3.61E-02 3.67E-02 6.15E-01 3.84E+01 6.0E-02 9.6E-04

PYRENE 1.90E-01 8.30E-04 3.33E-01 6.08E-04 2.37E-04 3.55E-02 3.63E-02 6.15E-01 3.84E+01 5.9E-02 9.5E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.500E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.600E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 4.280E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 4.801E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SHREW - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BACKGROUND SOIL CONCENTRATIONS



Avg Soil Avg SW Avg Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.16E+04 2.55E-01 1.16E+04 9.32E+00 5.70E-02 1.04E+03 1.05E+03 1.93E+00 1.93E+01 5.4E+02 5.4E+01

IRON 1.97E+04 4.24E+00 1.97E+04 1.58E+01 9.49E-01 1.75E+03 1.77E+03 5.00E+01 5.00E+02 3.5E+01 3.5E+00

LEAD 2.70E+01 1.96E-03 1.15E+01 2.16E-02 4.39E-04 1.02E+00 1.04E+00 4.70E+00 1.86E+02 2.2E-01 5.6E-03

MERCURY 7.00E-02 0.00E+00 4.41E-01 5.61E-05 0.00E+00 3.93E-02 3.93E-02 3.20E-02 1.60E-01 1.2E+00 2.5E-01

VANADIUM 2.80E+01 1.07E-03 1.18E+00 2.24E-02 2.39E-04 1.05E-01 1.27E-01 4.16E+00 9.44E+00 3.1E-02 1.3E-02

ZINC 4.70E+01 1.64E-02 3.02E+02 3.76E-02 3.66E-03 2.69E+01 2.70E+01 7.54E+01 2.98E+02 3.6E-01 9.1E-02

Semivolatiles

BENZO(B)FLUORANTHENE 1.10E-01 1.69E-04 2.86E-01 8.81E-05 3.78E-05 2.54E-02 2.56E-02 6.15E-01 3.84E+01 4.2E-02 6.7E-04

PYRENE 9.39E-02 1.72E-04 1.64E-01 7.52E-05 3.84E-05 1.46E-02 1.47E-02 6.15E-01 3.84E+01 2.4E-02 3.8E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.610E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.433E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 3.600E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 1.289E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 9.699E-01 acres Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

BACKGROUND SOIL CONCENTRATIONS

SHREW - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Soil Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.67E+04 7.30E-01 6.68E+01 5.90E+01 3.23E-01 7.38E+00 6.67E+01 1.93E+00 1.93E+01 3.5E+01 3.5E+00

IRON 5.39E+04 1.10E+01 5.39E+02 1.91E+02 4.86E+00 5.95E+01 2.55E+02 5.00E+01 5.00E+02 5.1E+00 5.1E-01

LEAD 4.95E+01 4.90E-03 2.37E+00 1.75E-01 2.17E-03 2.61E-01 4.38E-01 4.70E+00 1.86E+02 9.3E-02 2.4E-03

MERCURY 6.80E-01 0.00E+00 3.40E+00 2.40E-03 0.00E+00 3.76E-01 3.78E-01 3.20E-02 1.60E-01 1.2E+01 2.4E+00

VANADIUM 4.26E+01 2.20E-03 2.07E-01 1.51E-01 9.72E-04 2.28E-02 1.74E-01 4.16E+00 9.44E+00 4.2E-02 1.8E-02

ZINC 9.37E+01 4.10E-02 5.98E+01 3.31E-01 1.81E-02 6.60E+00 6.95E+00 7.54E+01 2.98E+02 9.2E-02 2.3E-02

Semivolatiles

BENZO(B)FLUORANTHENE 1.30E-01 7.80E-04 4.03E-02 4.60E-04 3.45E-04 4.45E-03 5.26E-03 6.15E-01 3.84E+01 8.5E-03 1.4E-04

PYRENE 1.90E-01 8.30E-04 1.37E-01 6.72E-04 3.67E-04 1.51E-02 1.62E-02 6.15E-01 3.84E+01 2.6E-02 4.2E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.700E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.878E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 7.513E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 6.010E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Soil Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.16E+04 2.55E-01 4.66E+01 6.80E+00 4.45E-02 2.27E+00 9.12E+00 1.93E+00 1.93E+01 4.7E+00 4.7E-01

IRON 1.97E+04 4.24E+00 1.97E+02 1.15E+01 7.42E-01 9.60E+00 2.19E+01 5.00E+01 5.00E+02 4.4E-01 4.4E-02

LEAD 2.70E+01 1.96E-03 1.68E+00 1.58E-02 3.43E-04 8.20E-02 9.81E-02 4.70E+00 1.86E+02 2.1E-02 5.3E-04

MERCURY 7.00E-02 0.00E+00 4.56E-02 4.09E-05 0.00E+00 2.22E-03 2.26E-03 3.20E-02 1.60E-01 7.1E-02 1.4E-02

VANADIUM 2.80E+01 1.07E-03 1.36E-01 1.64E-02 1.87E-04 6.62E-03 2.32E-02 4.16E+00 9.44E+00 5.6E-03 2.5E-03

ZINC 4.70E+01 1.64E-02 4.08E+01 2.75E-02 2.87E-03 1.99E+00 2.02E+00 7.54E+01 2.98E+02 2.7E-02 6.8E-03

Semivolatiles

BENZO(B)FLUORANTHENE 1.10E-01 1.69E-04 3.41E-02 6.43E-05 2.95E-05 1.66E-03 1.76E-03 6.15E-01 3.84E+01 2.9E-03 4.6E-05

PYRENE 9.39E-02 1.72E-04 6.76E-02 5.49E-05 3.00E-05 3.29E-03 3.38E-03 6.15E-01 3.84E+01 5.5E-03 8.8E-05

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 3.580E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.744E-03 kg/day Dose (vegetation/invertebrate) = (Cc * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 6.261E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Soil Ingestion Rate = (Is) 2.093E-05 kg/day Cv = Contaminant concentration in vegetation/invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 6.590E-02 acres Cs = Contaminant concentration in soil NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (soil) + Dose (water) +Dose (plant/invertebrate)

H=CA/HR (Assume = to 1)

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE- AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



APPENDIX I

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

ALUMINUM 2.9E+01 2.9E+00 2.3E+00 2.3E-01 9.5E+02 9.5E+01 3.5E+01 3.5E+00

IRON 1.0E+02 1.0E+01 8.5E+00 8.5E-01 1.2E+02 1.2E+01 5.1E+00 5.1E-01

LEAD 2.7E+00 9.7E-02 6.0E-01 2.2E-02 4.6E-01 1.2E-02 9.3E-02 2.4E-03

MERCURY 2.7E+01 2.7E+00 5.8E+01 5.8E+00 3.2E+00 6.5E-01 1.2E+01 2.4E+00

VANADIUM 4.1E+00 8.4E-01 1.9E+00 3.8E-01 7.9E-02 3.5E-02 4.2E-02 1.8E-02

ZINC 9.6E-01 3.7E-01 1.2E-01 4.5E-02 5.4E-01 1.4E-01 9.2E-02 2.3E-02

Semivolatiles

BENZO(B)FLUORANTHENE 2.9E-02 2.9E-03 3.1E-03 3.1E-04 6.0E-02 9.6E-04 8.5E-03 1.4E-04

PYRENE 2.9E-02 2.9E-03 8.7E-03 8.7E-04 5.9E-02 9.5E-04 2.6E-02 4.2E-04

Cells are shaded if the value is greater than 1.0

NA - Not Applicable

NV- Value Not Available/Not Able to be Calculated

NOAEL - No Observed Adverse Effects Level

LOAEL - Lowest Observed Adverse Effects Level

EEQ - Ecological Effects Quotient

Robin Shrew

Chemical

VoleQuail

Receptor EEQs



APPENDIX I

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO

BACKGROUND SOIL CONCENTRATIONS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

ALUMINUM 1.7E+01 1.7E+00 5.4E-01 5.4E-02 5.4E+02 5.4E+01 4.7E+00 4.7E-01

IRON 3.1E+01 3.1E+00 1.1E+00 1.1E-01 3.5E+01 3.5E+00 4.4E-01 4.4E-02

LEAD 1.2E+00 4.4E-02 1.6E-01 5.8E-03 2.2E-01 5.6E-03 2.1E-02 5.3E-04

MERCURY 1.0E+01 1.0E+00 6.1E-01 6.1E-02 1.2E+00 2.5E-01 7.1E-02 1.4E-02

VANADIUM 1.3E+00 2.6E-01 4.2E-01 8.5E-02 3.1E-02 1.3E-02 5.6E-03 2.5E-03

ZINC 6.8E-01 2.6E-01 5.1E-02 2.0E-02 3.6E-01 9.1E-02 2.7E-02 6.8E-03

Semivolatiles

BENZO(B)FLUORANTHENE 2.2E-02 2.2E-03 1.6E-03 1.6E-04 4.2E-02 6.7E-04 2.9E-03 4.6E-05

PYRENE 1.3E-02 1.3E-03 2.9E-03 2.9E-04 2.4E-02 3.8E-04 5.5E-03 8.8E-05

Cells are shaded if the value is greater than 1.0

NA - Not Applicable

NV- Value Not Available/Not Able to be Calculated

NOAEL - No Observed Adverse Effects Level

LOAEL - Lowest Observed Adverse Effects Level

EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs

Robin Quail Shrew Vole



APPENDIX I

CHEMICAL CONCENTRATIONS IN SEDIMENT, SURFACE WATER, AND TISSUE - USING BACKGROUND SEDIMENT CONCENTRATIONS

ECOLOGICAL RISK ASSESSMENT

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

Surface Water Concentrations (mg/L)

Conservative Average Conservative Average

Inorganics
ALUMINUM 1.94E+04 1.33E+04 1.33E+04 1.33E+04 7.30E-01 2.55E-01 4.60E-01 2.55E-01 1.00E+00 1.00E+00 1.94E+04 1.33E+04 1.00E+00 1.00E+00 1.94E+04 1.33E+04 4.00E-03 4.00E-03 7.76E+01 5.32E+01
ANTIMONY 8.30E-01 3.86E+00 8.30E-01 8.30E-01 4.60E-04 4.93E-04 4.60E-04 4.60E-04 1.00E+00 1.00E+00 8.30E-01 8.30E-01 1.00E+00 1.00E+00 8.30E-01 8.30E-01 Regression equation from Eco SSL 3.31E-02 3.31E-02
ARSENIC 3.55E+01 1.78E+01 1.78E+01 1.78E+01 5.80E-03 2.27E-03 2.27E-03 2.27E-03 6.90E-01 1.43E-01 2.45E+01 2.55E+00 Regression equation from Eco SSL 3.00E+00 1.84E+00 3.75E-02 3.75E-02 1.33E+00 6.68E-01
CADMIUM 3.10E-01 3.94E-01 2.15E-01 2.15E-01 1.20E-04 9.21E-05 7.63E-05 9.21E-05 7.99E+00 6.00E-01 2.48E+00 1.29E-01 Regression equation from Eco SSL 3.26E+00 2.44E+00 Regression equation from Eco SSL 3.28E-01 2.69E-01
IRON 4.27E+04 2.95E+04 2.95E+04 2.95E+04 1.10E+01 4.24E+00 4.24E+00 4.24E+00 1.00E+00 1.00E+00 4.27E+04 2.95E+04 1.00E+00 1.00E+00 4.27E+04 2.95E+04 1.00E-02 1.00E-02 4.27E+02 2.95E+02
LEAD 2.97E+02 9.19E+01 9.19E+01 9.19E+01 4.90E-03 1.96E-03 1.96E-03 1.96E-03 6.07E-01 7.10E-02 1.80E+02 6.52E+00 Regression equation from Eco SSL 7.96E+01 3.09E+01 Regression equation from Eco SSL 6.46E+00 3.35E+00
MANGANESE 9.74E+03 3.02E+03 3.02E+03 3.02E+03 1.50E+00 5.05E-01 5.05E-01 5.05E-01 1.00E+00 1.00E+00 9.74E+03 3.02E+03 Regression equation from Eco SSL 2.34E+02 1.05E+02 7.90E-02 7.90E-02 7.69E+02 2.39E+02
NICKEL 5.07E+01 2.40E+01 2.40E+01 2.40E+01 5.50E-03 3.28E-03 3.28E-03 3.28E-03 2.32E+00 4.86E-01 1.18E+02 1.17E+01 1.06E+00 1.06E+00 5.37E+01 2.54E+01 Regression equation from Eco SSL 2.04E+00 1.17E+00
VANADIUM 4.37E+01 2.86E+01 2.86E+01 2.86E+01 2.20E-03 1.07E-03 1.07E-03 1.07E-03 1.00E+00 1.00E+00 4.37E+01 2.86E+01 4.20E-02 4.20E-02 1.84E+00 1.20E+00 4.85E-03 4.85E-03 2.12E-01 1.39E-01
ZINC 5.40E+02 1.93E+02 1.93E+02 1.93E+02 4.10E-02 1.64E-02 3.50E-02 1.64E-02 7.53E+00 1.94E+00 4.06E+03 3.74E+02 Regression equation from Eco SSL 6.74E+02 4.81E+02 Regression equation from Eco SSL 1.58E+02 8.92E+01
Pesticides/PCBs
DIELDRIN 1.90E-01 8.74E-02 8.74E-02 8.74E-02 5.70E-05 9.85E-06 1.93E-05 9.85E-06 1.00E+00 1.00E+00 2.74E+00 1.26E+00 1.47E+01 1.47E+01 2.79E+00 1.28E+00 4.10E-01 4.10E-01 7.79E-02 3.58E-02
TOTAL AROCLOR 8.90E-02 5.22E-02 5.66E-02 5.22E-02 1.85E+00 1.85E+00 2.37E+00 1.39E+00 1.59E+01 6.67E+00 1.42E+00 3.48E-01 6.15E-04 6.15E-04 5.47E-05 3.21E-05
TOTAL DDT 3.44E-01 1.75E-01 1.75E-01 1.75E-01 1.06E-05 2.50E-06 5.00E-06 2.50E-06 7.70E+00 7.70E+00 3.81E+01 1.94E+01 1.12E+01 1.12E+01 3.85E+00 1.96E+00 Regression equation from Eco SSL 3.63E-02 2.19E-02
Semivolatiles
BENZO(B)FLUORANTHENE 4.30E+00 1.74E+00 1.74E+00 1.74E+00 7.80E-04 1.69E-04 3.12E-04 1.69E-04 2.90E-01 2.90E-01 1.80E+01 7.27E+00 2.60E+00 2.60E+00 1.12E+01 4.52E+00 3.10E-01 3.10E-01 1.33E+00 5.39E-01
BIS(2-ETHYLHEXYL)PHTHALATE 5.60E+00 1.26E+00 2.75E+00 1.26E+00 1.00E+00 1.00E+00 8.06E+01 1.81E+01 1.00E+00 1.00E+00 5.60E+00 1.26E+00 1.50E-03 1.50E-03 8.40E-03 1.89E-03
FLUORANTHENE 4.60E+00 1.87E+00 1.87E+00 1.87E+00 7.20E-04 1.57E-04 2.87E-04 1.57E-04 2.90E-01 2.90E-01 1.92E+01 7.81E+00 3.04E+00 3.04E+00 1.40E+01 5.68E+00 5.00E-01 5.00E-01 2.30E+00 9.35E-01

Percent TOC 1.00E+00
percent Lipids 1.44E+01
Invertebrate BSAFs used for inorganics
NA - Not applicable
1 - Average concentration is the mean concentration of all samples, using 1/2 the detection limit for non-detects, unless the value is greater than the maximum concentration. In that case, the average concentration is the mean of the
positive detections.

Fish/Invertebrate Concentrations

(mg/kg)

Average
(1) Maximum

Detection

Average

Concentration
(1) Maximum

Detection
Average

Sediment Concentrations (mg/kg)

Average of

Positive

Detections

Overall

Average

Chemical

Fish/Invertebrate Bioaccumulation

Factors

Maximum

Detection Conservative Average

Overall

Average

Earthworm Bioaccumulation

Factors

Earthworm Concentrations

(mg/kg) Plant Bioaccumulation Factors
Average of

Positive

Detections

Plant Concentrations

(mg/kg)

Maximum

Detection
Average

Maximum

Detection
Average



Max Sed. Max SW Max Fish Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.94E+04 7.30E-01 1.94E+04 1.55E+02 8.03E-02 3.01E+03 3.16E+03 1.10E+02 1.10E+03 2.9E+01 2.9E+00

ANTIMONY 8.30E-01 4.60E-04 8.30E-01 6.64E-03 5.06E-05 1.29E-01 1.35E-01 NV NV #VALUE! #VALUE!

ARSENIC 3.55E+01 5.80E-03 2.45E+01 2.84E-01 6.38E-04 3.80E+00 4.08E+00 2.24E+00 4.51E+00 1.8E+00 9.0E-01

CADMIUM 3.10E-01 1.20E-04 2.48E+00 2.48E-03 1.32E-05 3.84E-01 3.86E-01 1.47E+00 6.35E+00 2.6E-01 6.1E-02

IRON 4.27E+04 1.10E+01 4.27E+04 3.42E+02 1.21E+00 6.62E+03 6.96E+03 1.00E+02 1.00E+03 7.0E+01 7.0E+00

LEAD 2.97E+02 4.90E-03 1.80E+02 2.38E+00 5.39E-04 2.79E+01 3.03E+01 1.63E+00 4.46E+01 1.9E+01 6.8E-01

MANGANESE 9.74E+03 1.50E+00 9.74E+03 7.79E+01 1.65E-01 1.51E+03 1.59E+03 1.79E+02 3.77E+02 8.9E+00 4.2E+00

NICKEL 5.07E+01 5.50E-03 1.18E+02 4.06E-01 6.05E-04 1.82E+01 1.86E+01 6.71E+00 1.86E+01 2.8E+00 1.0E+00

VANADIUM 4.37E+01 2.20E-03 4.37E+01 3.50E-01 2.42E-04 6.77E+00 7.12E+00 3.44E-01 1.69E+00 2.1E+01 4.2E+00

ZINC 5.40E+02 4.10E-02 4.06E+03 4.32E+00 4.51E-03 6.30E+02 6.34E+02 6.61E+01 1.71E+02 9.6E+00 3.7E+00

Pesticides/PCBs

DIELDRIN 1.90E-01 5.70E-05 2.74E+00 1.52E-03 6.27E-06 4.24E-01 4.26E-01 7.09E-02 8.00E-01 6.0E+00 5.3E-01

TOTAL AROCLOR 8.90E-02 0.00E+00 2.37E+00 7.12E-04 0.00E+00 3.67E-01 3.68E-01 1.80E-01 1.80E+00 2.0E+00 2.0E-01

Semivolatiles

BENZO(B)FLUORANTHENE 4.30E+00 7.80E-04 1.80E+01 3.44E-02 8.58E-05 2.78E+00 2.82E+00 2.00E+00 2.00E+01 1.4E+00 1.4E-01

BIS(2-ETHYLHEXYL)PHTHALATE 5.60E+00 0.00E+00 8.06E+01 4.48E-02 0.00E+00 1.25E+01 1.25E+01 1.11E+00 1.11E+01 1.1E+01 1.1E+00

FLUORANTHENE 4.60E+00 7.20E-04 1.92E+01 3.68E-02 7.92E-05 2.98E+00 3.01E+00 2.00E+00 2.00E+01 1.5E+00 1.5E-01

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.00E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 3.10E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.20E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.600E-03 kg/day Cf = Contaminant concentration in fish #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (fish)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

GREEN HERON - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BACKGROUND SEDIMENT CONCENTRATIONS



Avg Sediment Avg SW Avg Fish Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.33E+04 2.55E-01 1.33E+04 9.41E+01 2.52E-02 1.88E+03 1.98E+03 1.10E+02 1.10E+03 1.8E+01 1.8E+00

ANTIMONY 8.30E-01 4.60E-04 8.30E-01 5.87E-03 4.56E-05 1.17E-01 1.23E-01 NV NV #VALUE! #VALUE!

ARSENIC 1.78E+01 2.27E-03 2.55E+00 1.26E-01 2.25E-04 3.60E-01 4.86E-01 2.24E+00 4.51E+00 2.2E-01 1.1E-01

CADMIUM 2.15E-01 9.21E-05 1.29E-01 1.52E-03 9.12E-06 1.83E-02 1.98E-02 1.47E+00 6.35E+00 1.3E-02 3.1E-03

IRON 2.95E+04 4.24E+00 2.95E+04 2.09E+02 4.20E-01 4.17E+03 4.38E+03 1.00E+02 1.00E+03 4.4E+01 4.4E+00

LEAD 9.19E+01 1.96E-03 6.52E+00 6.50E-01 1.94E-04 9.23E-01 1.57E+00 1.63E+00 4.46E+01 9.7E-01 3.5E-02

MANGANESE 3.02E+03 5.05E-01 3.02E+03 2.14E+01 5.00E-02 4.27E+02 4.49E+02 1.79E+02 3.77E+02 2.5E+00 1.2E+00

NICKEL 2.40E+01 3.28E-03 1.17E+01 1.70E-01 3.25E-04 1.65E+00 1.82E+00 6.71E+00 1.86E+01 2.7E-01 9.8E-02

VANADIUM 2.86E+01 1.07E-03 2.86E+01 2.02E-01 1.06E-04 4.05E+00 4.25E+00 3.44E-01 1.69E+00 1.2E+01 2.5E+00

ZINC 1.93E+02 1.64E-02 3.74E+02 1.37E+00 1.62E-03 5.29E+01 5.42E+01 6.61E+01 1.71E+02 8.2E-01 3.2E-01

Pesticides/PCBs

DIELDRIN 8.74E-02 9.85E-06 1.26E+00 6.18E-04 9.76E-07 1.78E-01 1.79E-01 7.09E-02 8.00E-01 2.5E+00 2.2E-01

TOTAL AROCLOR 5.22E-02 0.00E+00 1.39E+00 3.69E-04 0.00E+00 1.97E-01 1.97E-01 1.80E-01 1.80E+00 1.1E+00 1.1E-01

Semivolatiles

BENZO(B)FLUORANTHENE 1.74E+00 1.69E-04 7.27E+00 1.23E-02 1.67E-05 1.03E+00 1.04E+00 2.00E+00 2.00E+01 5.2E-01 5.2E-02

BIS(2-ETHYLHEXYL)PHTHALATE 1.26E+00 0.00E+00 1.81E+01 8.92E-03 0.00E+00 2.57E+00 2.58E+00 1.11E+00 1.11E+01 2.3E+00 2.3E-01

FLUORANTHENE 1.87E+00 1.57E-04 7.81E+00 1.32E-02 1.55E-05 1.11E+00 1.12E+00 2.00E+00 2.00E+01 5.6E-01 5.6E-02

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.12E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 3.00E-02 kg/day Dose (fish) = (Cf * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.10E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.500E-03 kg/day Cf = Contaminant concentration in fish #VALUE! = Value not able to be calculated

Home Range = (HR) 1.000E+01 km-radius Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (fish)

H=CA/HR (Assume = to 1)

BACKGROUND SEDIMENT CONCENTRATIONS

GREEN HERON - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND



Max Sed. Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.94E+04 7.30E-01 7.76E+01 2.85E+02 1.08E-01 8.20E+00 2.93E+02 1.10E+02 1.10E+03 2.7E+00 2.7E-01

ANTIMONY 8.30E-01 4.60E-04 3.31E-02 1.22E-02 6.80E-05 3.50E-03 1.58E-02 NV NV #VALUE! #VALUE!

ARSENIC 3.55E+01 5.80E-03 1.33E+00 5.22E-01 8.57E-04 1.41E-01 6.63E-01 2.24E+00 4.51E+00 3.0E-01 1.5E-01

CADMIUM 3.10E-01 1.20E-04 3.28E-01 4.56E-03 1.77E-05 3.47E-02 3.93E-02 1.47E+00 6.35E+00 2.7E-02 6.2E-03

IRON 4.27E+04 1.10E+01 4.27E+02 6.27E+02 1.63E+00 4.51E+01 6.74E+02 1.00E+02 1.00E+03 6.7E+00 6.7E-01

LEAD 2.97E+02 4.90E-03 6.46E+00 4.36E+00 7.24E-04 6.83E-01 5.05E+00 1.63E+00 4.46E+01 3.1E+00 1.1E-01

MANGANESE 9.74E+03 1.50E+00 7.69E+02 1.43E+02 2.22E-01 8.13E+01 2.25E+02 1.79E+02 3.77E+02 1.3E+00 6.0E-01

NICKEL 5.07E+01 5.50E-03 2.04E+00 7.45E-01 8.13E-04 2.16E-01 9.62E-01 6.71E+00 1.86E+01 1.4E-01 5.2E-02

VANADIUM 4.37E+01 2.20E-03 2.12E-01 6.42E-01 3.25E-04 2.24E-02 6.65E-01 3.44E-01 1.69E+00 1.9E+00 3.9E-01

ZINC 5.40E+02 4.10E-02 1.58E+02 7.93E+00 6.06E-03 1.67E+01 2.46E+01 6.61E+01 1.71E+02 3.7E-01 1.4E-01

Pesticides/PCBs

DIELDRIN 1.90E-01 5.70E-05 7.79E-02 2.79E-03 8.42E-06 8.24E-03 1.10E-02 7.09E-02 8.00E-01 1.6E-01 1.4E-02

TOTAL AROCLOR 8.90E-02 0.00E+00 5.47E-05 1.31E-03 0.00E+00 5.79E-06 1.31E-03 1.80E-01 1.80E+00 7.3E-03 7.3E-04

TOTAL DDT 3.44E-01 1.06E-05 3.63E-02 5.05E-03 1.57E-06 3.84E-03 8.90E-03 2.27E-01 2.70E+00 3.9E-02 3.3E-03

Semivolatiles

BENZO(B)FLUORANTHENE 4.30E+00 7.80E-04 1.33E+00 6.32E-02 1.15E-04 1.41E-01 2.04E-01 2.00E+00 2.00E+01 1.0E-01 1.0E-02

BIS(2-ETHYLHEXYL)PHTHALATE 5.60E+00 0.00E+00 8.40E-03 8.23E-02 0.00E+00 8.88E-04 8.32E-02 1.11E+00 1.11E+01 7.5E-02 7.5E-03

FLUORANTHENE 4.60E+00 7.20E-04 2.30E+00 6.76E-02 1.06E-04 2.43E-01 3.11E-01 2.00E+00 2.00E+01 1.6E-01 1.6E-02

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.540E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.628E-02 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 2.276E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 2.263E-03 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Sediment Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.33E+04 2.55E-01 5.32E+01 6.31E+01 2.80E-02 4.14E+00 6.72E+01 1.10E+02 1.10E+03 6.1E-01 6.1E-02

ANTIMONY 8.30E-01 4.60E-04 3.31E-02 3.94E-03 5.06E-05 2.57E-03 6.56E-03 NV NV #VALUE! #VALUE!

ARSENIC 1.78E+01 2.27E-03 6.68E-01 8.44E-02 2.50E-04 5.19E-02 1.37E-01 2.24E+00 4.51E+00 6.1E-02 3.0E-02

CADMIUM 2.15E-01 9.21E-05 2.69E-01 1.02E-03 1.01E-05 2.09E-02 2.19E-02 1.47E+00 6.35E+00 1.5E-02 3.5E-03

IRON 2.95E+04 4.24E+00 2.95E+02 1.40E+02 4.67E-01 2.29E+01 1.63E+02 1.00E+02 1.00E+03 1.6E+00 1.6E-01

LEAD 9.19E+01 1.96E-03 3.35E+00 4.36E-01 2.16E-04 2.60E-01 6.96E-01 1.63E+00 4.46E+01 4.3E-01 1.6E-02

MANGANESE 3.02E+03 5.05E-01 2.39E+02 1.43E+01 5.55E-02 1.85E+01 3.29E+01 1.79E+02 3.77E+02 1.8E-01 8.7E-02

NICKEL 2.40E+01 3.28E-03 1.17E+00 1.14E-01 3.61E-04 9.07E-02 2.05E-01 6.71E+00 1.86E+01 3.1E-02 1.1E-02

VANADIUM 2.86E+01 1.07E-03 1.39E-01 1.36E-01 1.18E-04 1.08E-02 1.47E-01 3.44E-01 1.69E+00 4.3E-01 8.7E-02

ZINC 1.93E+02 1.64E-02 8.92E+01 9.15E-01 1.80E-03 6.93E+00 7.85E+00 6.61E+01 1.71E+02 1.2E-01 4.6E-02

Pesticides/PCBs

DIELDRIN 8.74E-02 9.85E-06 3.58E-02 4.14E-04 1.08E-06 2.79E-03 3.20E-03 7.09E-02 8.00E-01 4.5E-02 4.0E-03

TOTAL AROCLOR 5.22E-02 0.00E+00 3.21E-05 2.47E-04 0.00E+00 2.50E-06 2.50E-04 1.80E-01 1.80E+00 1.4E-03 1.4E-04

TOTAL DDT 1.75E-01 2.50E-06 2.19E-02 8.30E-04 2.75E-07 1.70E-03 2.53E-03 2.27E-01 2.70E+00 1.1E-02 9.4E-04

Semivolatiles

BENZO(B)FLUORANTHENE 1.74E+00 1.69E-04 5.39E-01 8.25E-03 1.86E-05 4.19E-02 5.02E-02 2.00E+00 2.00E+01 2.5E-02 2.5E-03

BIS(2-ETHYLHEXYL)PHTHALATE 1.26E+00 0.00E+00 1.89E-03 5.97E-03 0.00E+00 1.47E-04 6.12E-03 1.11E+00 1.11E+01 5.5E-03 5.5E-04

FLUORANTHENE 1.87E+00 1.57E-04 9.35E-01 8.87E-03 1.72E-05 7.27E-02 8.16E-02 2.00E+00 2.00E+01 4.1E-02 4.1E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.751E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.361E-02 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 1.926E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 8.302E-04 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) 1.880E+01 km-radius Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

QUAIL - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Sed Max SW Max Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.94E+04 7.30E-01 1.94E+04 6.21E+01 2.08E-01 2.07E+03 2.13E+03 1.93E+00 1.93E+01 1.1E+03 1.1E+02

ANTIMONY 8.30E-01 4.60E-04 8.30E-01 2.66E-03 1.31E-04 8.86E-02 9.13E-02 5.90E-02 2.76E+00 1.5E+00 3.3E-02

ARSENIC 3.55E+01 5.80E-03 3.00E+00 1.14E-01 1.65E-03 3.20E-01 4.36E-01 1.04E+00 4.55E+00 4.2E-01 9.6E-02

CADMIUM 3.10E-01 1.20E-04 3.26E+00 9.92E-04 3.42E-05 3.48E-01 3.49E-01 7.70E-01 6.90E+00 4.5E-01 5.1E-02

IRON 4.27E+04 1.10E+01 4.27E+04 1.37E+02 3.14E+00 4.56E+03 4.70E+03 5.00E+01 5.00E+02 9.4E+01 9.4E+00

LEAD 2.97E+02 4.90E-03 7.96E+01 9.51E-01 1.40E-03 8.49E+00 9.44E+00 4.70E+00 1.86E+02 2.0E+00 5.1E-02

MANGANESE 9.74E+03 1.50E+00 2.34E+02 3.12E+01 4.28E-01 2.49E+01 5.65E+01 5.15E+01 1.46E+02 1.1E+00 3.9E-01

NICKEL 5.07E+01 5.50E-03 5.37E+01 1.62E-01 1.57E-03 5.73E+00 5.89E+00 1.70E+00 1.48E+01 3.5E+00 4.0E-01

VANADIUM 4.37E+01 2.20E-03 1.84E+00 1.40E-01 6.28E-04 1.96E-01 3.36E-01 4.16E+00 9.44E+00 8.1E-02 3.6E-02

ZINC 5.40E+02 4.10E-02 6.74E+02 1.73E+00 1.17E-02 7.19E+01 7.36E+01 7.54E+01 2.98E+02 9.8E-01 2.5E-01

Pesticides/PCBs

DIELDRIN 1.90E-01 5.70E-05 2.79E+00 6.08E-04 1.63E-05 2.98E-01 2.99E-01 1.50E-02 1.27E+00 2.0E+01 2.4E-01

TOTAL AROCLOR 8.90E-02 0.00E+00 1.42E+00 2.85E-04 0.00E+00 1.51E-01 1.51E-01 6.80E-02 6.80E-01 2.2E+00 2.2E-01

TOTAL DDT 3.44E-01 1.06E-05 3.85E+00 1.10E-03 3.02E-06 4.11E-01 4.12E-01 1.47E-01 5.56E+00 2.8E+00 7.4E-02

Semivolatiles

BENZO(B)FLUORANTHENE 4.30E+00 7.80E-04 1.12E+01 1.38E-02 2.23E-04 1.19E+00 1.21E+00 6.15E-01 3.84E+01 2.0E+00 3.1E-02

BIS(2-ETHYLHEXYL)PHTHALATE 5.60E+00 0.00E+00 5.60E+00 1.79E-02 0.00E+00 5.97E-01 6.15E-01 1.83E+01 1.83E+02 3.4E-02 3.4E-03

FLUORANTHENE 4.60E+00 7.20E-04 1.40E+01 1.47E-02 2.05E-04 1.49E+00 1.51E+00 6.56E+01 3.56E+02 2.3E-02 4.2E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.500E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.600E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 4.280E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 4.801E-05 kg/day Ci = Contaminant concentration in invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

SHREW - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BACKGROUND SEDIMENT CONCENTRATIONS



Avg Sediment Avg SW Avg Invertebrates Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Invertebrates (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.33E+04 2.55E-01 1.33E+04 1.07E+01 5.70E-02 1.18E+03 1.19E+03 1.93E+00 1.93E+01 6.2E+02 6.2E+01

ANTIMONY 8.30E-01 4.60E-04 8.30E-01 6.65E-04 1.03E-04 7.39E-02 7.46E-02 5.90E-02 2.76E+00 1.3E+00 2.7E-02

ARSENIC 1.78E+01 2.27E-03 1.84E+00 1.43E-02 5.07E-04 1.64E-01 1.79E-01 1.04E+00 4.55E+00 1.7E-01 3.9E-02

CADMIUM 2.15E-01 9.21E-05 2.44E+00 1.72E-04 2.06E-05 2.17E-01 2.17E-01 7.70E-01 6.90E+00 2.8E-01 3.1E-02

IRON 2.95E+04 4.24E+00 2.95E+04 2.36E+01 9.49E-01 2.62E+03 2.65E+03 5.00E+01 5.00E+02 5.3E+01 5.3E+00

LEAD 9.19E+01 1.96E-03 3.09E+01 7.36E-02 4.39E-04 2.75E+00 2.82E+00 4.70E+00 1.86E+02 6.0E-01 1.5E-02

MANGANESE 3.02E+03 5.05E-01 1.05E+02 2.42E+00 1.13E-01 9.36E+00 1.19E+01 5.15E+01 1.46E+02 2.3E-01 8.2E-02

NICKEL 2.40E+01 3.28E-03 2.54E+01 1.92E-02 7.34E-04 2.26E+00 2.28E+00 1.70E+00 1.48E+01 1.3E+00 1.5E-01

VANADIUM 2.86E+01 1.07E-03 1.20E+00 2.29E-02 2.39E-04 1.07E-01 1.30E-01 4.16E+00 9.44E+00 3.1E-02 1.4E-02

ZINC 1.93E+02 1.64E-02 4.81E+02 1.55E-01 3.66E-03 4.28E+01 4.29E+01 7.54E+01 2.98E+02 5.7E-01 1.4E-01

Pesticides/PCBs

DIELDRIN 8.74E-02 9.85E-06 1.28E+00 7.00E-05 2.20E-06 1.14E-01 1.14E-01 1.50E-02 1.27E+00 7.6E+00 9.0E-02

TOTAL AROCLOR 5.22E-02 0.00E+00 3.48E-01 4.18E-05 0.00E+00 3.10E-02 3.10E-02 6.80E-02 6.80E-01 4.6E-01 4.6E-02

TOTAL DDT 1.75E-01 2.50E-06 1.96E+00 1.40E-04 5.59E-07 1.74E-01 1.75E-01 1.47E-01 5.56E+00 1.2E+00 3.1E-02

Semivolatiles

BENZO(B)FLUORANTHENE 1.74E+00 1.69E-04 4.52E+00 1.39E-03 3.78E-05 4.03E-01 4.04E-01 6.15E-01 3.84E+01 6.6E-01 1.1E-02

BIS(2-ETHYLHEXYL)PHTHALATE 1.26E+00 0.00E+00 1.26E+00 1.01E-03 0.00E+00 1.12E-01 1.13E-01 1.83E+01 1.83E+02 6.2E-03 6.2E-04

FLUORANTHENE 1.87E+00 1.57E-04 5.68E+00 1.50E-03 3.50E-05 5.06E-01 5.07E-01 6.56E+01 3.56E+02 7.7E-03 1.4E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.610E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.433E-03 kg/day Dose (invertebrate) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 3.600E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 1.289E-05 kg/day Ci = Contaminant concentration in invertebrate #VALUE! = Value not able to be calculated

Home Range = (HR) 9.699E-01 acres Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (invertebrate)

H=CA/HR (Assume = to 1)

APPENDIX I

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

BACKGROUND SEDIMENT CONCENTRATIONS

SHREW - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Max Sed Max SW Max Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.94E+04 7.30E-01 7.76E+01 6.86E+01 3.23E-01 8.57E+00 7.75E+01 1.93E+00 1.93E+01 4.0E+01 4.0E+00

ANTIMONY 8.30E-01 4.60E-04 3.31E-02 2.93E-03 2.03E-04 3.66E-03 6.80E-03 5.90E-02 2.76E+00 1.2E-01 2.5E-03

ARSENIC 3.55E+01 5.80E-03 1.33E+00 1.25E-01 2.56E-03 1.47E-01 2.75E-01 1.04E+00 4.55E+00 2.6E-01 6.0E-02

CADMIUM 3.10E-01 1.20E-04 3.28E-01 1.10E-03 5.30E-05 3.62E-02 3.74E-02 7.70E-01 6.90E+00 4.9E-02 5.4E-03

IRON 4.27E+04 1.10E+01 4.27E+02 1.51E+02 4.86E+00 4.72E+01 2.03E+02 5.00E+01 5.00E+02 4.1E+00 4.1E-01

LEAD 2.97E+02 4.90E-03 6.46E+00 1.05E+00 2.17E-03 7.14E-01 1.77E+00 4.70E+00 1.86E+02 3.8E-01 9.5E-03

MANGANESE 9.74E+03 1.50E+00 7.69E+02 3.44E+01 6.63E-01 8.50E+01 1.20E+02 5.15E+01 1.46E+02 2.3E+00 8.2E-01

NICKEL 5.07E+01 5.50E-03 2.04E+00 1.79E-01 2.43E-03 2.26E-01 4.07E-01 1.70E+00 1.48E+01 2.4E-01 2.8E-02

VANADIUM 4.37E+01 2.20E-03 2.12E-01 1.54E-01 9.72E-04 2.34E-02 1.79E-01 4.16E+00 9.44E+00 4.3E-02 1.9E-02

ZINC 5.40E+02 4.10E-02 1.58E+02 1.91E+00 1.81E-02 1.74E+01 1.93E+01 7.54E+01 2.98E+02 2.6E-01 6.5E-02

Pesticides/PCBs

DIELDRIN 1.90E-01 5.70E-05 7.79E-02 6.72E-04 2.52E-05 8.61E-03 9.30E-03 1.50E-02 1.27E+00 6.2E-01 7.3E-03

TOTAL AROCLOR 8.90E-02 0.00E+00 5.47E-05 3.15E-04 0.00E+00 6.05E-06 3.21E-04 6.80E-02 6.80E-01 4.7E-03 4.7E-04

TOTAL DDT 3.44E-01 1.06E-05 3.63E-02 1.22E-03 4.68E-06 4.01E-03 5.24E-03 1.47E-01 5.56E+00 3.6E-02 9.4E-04

Semivolatiles

BENZO(B)FLUORANTHENE 4.30E+00 7.80E-04 1.33E+00 1.52E-02 3.45E-04 1.47E-01 1.63E-01 6.15E-01 3.84E+01 2.6E-01 4.2E-03

BIS(2-ETHYLHEXYL)PHTHALATE 5.60E+00 0.00E+00 8.40E-03 1.98E-02 0.00E+00 9.28E-04 2.07E-02 1.83E+01 1.83E+02 1.1E-03 1.1E-04

FLUORANTHENE 4.60E+00 7.20E-04 2.30E+00 1.63E-02 3.18E-04 2.54E-01 2.71E-01 6.56E+01 3.56E+02 4.1E-03 7.6E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.700E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.878E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 7.513E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 6.010E-05 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND

APPENDIX I

VOLE - CONSERVATIVE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION



Avg Sediment Avg SW Avg Vegetation Dose (mg/kg/d) from: Total

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Vegetation (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL

Inorganics

ALUMINUM 1.33E+04 2.55E-01 5.32E+01 7.77E+00 4.45E-02 2.59E+00 1.04E+01 1.93E+00 1.93E+01 5.4E+00 5.4E-01

ANTIMONY 8.30E-01 4.60E-04 3.31E-02 4.85E-04 8.04E-05 1.61E-03 2.18E-03 5.90E-02 2.76E+00 3.7E-02 7.9E-04

ARSENIC 1.78E+01 2.27E-03 6.68E-01 1.04E-02 3.97E-04 3.25E-02 4.33E-02 1.04E+00 4.55E+00 4.2E-02 9.5E-03

CADMIUM 2.15E-01 9.21E-05 2.69E-01 1.26E-04 1.61E-05 1.31E-02 1.32E-02 7.70E-01 6.90E+00 1.7E-02 1.9E-03

IRON 2.95E+04 4.24E+00 2.95E+02 1.72E+01 7.42E-01 1.44E+01 3.24E+01 5.00E+01 5.00E+02 6.5E-01 6.5E-02

LEAD 9.19E+01 1.96E-03 3.35E+00 5.37E-02 3.43E-04 1.63E-01 2.17E-01 4.70E+00 1.86E+02 4.6E-02 1.2E-03

MANGANESE 3.02E+03 5.05E-01 2.39E+02 1.77E+00 8.83E-02 1.16E+01 1.35E+01 5.15E+01 1.46E+02 2.6E-01 9.3E-02

NICKEL 2.40E+01 3.28E-03 1.17E+00 1.40E-02 5.74E-04 5.68E-02 7.14E-02 1.70E+00 1.48E+01 4.2E-02 4.8E-03

VANADIUM 2.86E+01 1.07E-03 1.39E-01 1.67E-02 1.87E-04 6.76E-03 2.37E-02 4.16E+00 9.44E+00 5.7E-03 2.5E-03

ZINC 1.93E+02 1.64E-02 8.92E+01 1.13E-01 2.87E-03 4.34E+00 4.46E+00 7.54E+01 2.98E+02 5.9E-02 1.5E-02

Pesticides/PCBs

DIELDRIN 8.74E-02 9.85E-06 3.58E-02 5.11E-05 1.72E-06 1.75E-03 1.80E-03 1.50E-02 1.27E+00 1.2E-01 1.4E-03

TOTAL AROCLOR 5.22E-02 0.00E+00 3.21E-05 3.05E-05 0.00E+00 1.56E-06 3.21E-05 6.80E-02 6.80E-01 4.7E-04 4.7E-05

TOTAL DDT 1.75E-01 2.50E-06 2.19E-02 1.02E-04 4.37E-07 1.06E-03 1.17E-03 1.47E-01 5.56E+00 7.9E-03 2.1E-04

Semivolatiles

BENZO(B)FLUORANTHENE 1.74E+00 1.69E-04 5.39E-01 1.02E-03 2.95E-05 2.63E-02 2.73E-02 6.15E-01 3.84E+01 4.4E-02 7.1E-04

BIS(2-ETHYLHEXYL)PHTHALATE 1.26E+00 0.00E+00 1.89E-03 7.37E-04 0.00E+00 9.21E-05 8.29E-04 1.83E+01 1.83E+02 4.5E-05 4.5E-06

FLUORANTHENE 1.87E+00 1.57E-04 9.35E-01 1.09E-03 2.74E-05 4.55E-02 4.67E-02 6.56E+01 3.56E+02 7.1E-04 1.3E-04

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 3.580E-02 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration

Food Ingestion Rate = (If) 1.744E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration

Water Ingestion Rate = (Iw) 6.261E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration

Sediment Ingestion Rate = (Is) 2.093E-05 kg/day Cv = Contaminant concentration in vegetation #VALUE! = Value not able to be calculated

Home Range = (HR) 6.590E-02 acres Cs = Contaminant concentration in sediment NV = Value not available

Contaminated Area = (CA) Assume equal to home range Total Dose = Dose (sediment) + Dose (water) + Dose (vegetation)

H=CA/HR (Assume = to 1)

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE, NAVSTA NEWPORT, RHODE ISLAND
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APPENDIX I

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

ALUMINUM 2.9E+01 2.9E+00 2.7E+00 2.7E-01 1.1E+03 1.1E+02 4.0E+01 4.0E+00

ANTIMONY NV NV NV NV 1.5E+00 3.3E-02 1.2E-01 2.5E-03

ARSENIC 1.8E+00 9.0E-01 3.0E-01 1.5E-01 4.2E-01 9.6E-02 2.6E-01 6.0E-02

CADMIUM 2.6E-01 6.1E-02 2.7E-02 6.2E-03 4.5E-01 5.1E-02 4.9E-02 5.4E-03

IRON 7.0E+01 7.0E+00 6.7E+00 6.7E-01 9.4E+01 9.4E+00 4.1E+00 4.1E-01

LEAD 1.9E+01 6.8E-01 3.1E+00 1.1E-01 2.0E+00 5.1E-02 3.8E-01 9.5E-03

MANGANESE 8.9E+00 4.2E+00 1.3E+00 6.0E-01 1.1E+00 3.9E-01 2.3E+00 8.2E-01

NICKEL 2.8E+00 1.0E+00 1.4E-01 5.2E-02 3.5E+00 4.0E-01 2.4E-01 2.8E-02

VANADIUM 2.1E+01 4.2E+00 1.9E+00 3.9E-01 8.1E-02 3.6E-02 4.3E-02 1.9E-02

ZINC 9.6E+00 3.7E+00 3.7E-01 1.4E-01 9.8E-01 2.5E-01 2.6E-01 6.5E-02

Pesticides/PCBs

DIELDRIN 6.0E+00 5.3E-01 1.6E-01 1.4E-02 2.0E+01 2.4E-01 6.2E-01 7.3E-03

TOTAL AROCLOR 2.0E+00 2.0E-01 7.3E-03 7.3E-04 2.2E+00 2.2E-01 4.7E-03 4.7E-04

TOTAL DDT 2.6E+01 2.2E+00 3.9E-02 3.3E-03 2.8E+00 7.4E-02 3.6E-02 9.4E-04

Semivolatiles

BENZO(B)FLUORANTHENE 1.4E+00 1.4E-01 1.0E-01 1.0E-02 2.0E+00 3.1E-02 2.6E-01 4.2E-03

BIS(2-ETHYLHEXYL)PHTHALATE 1.1E+01 1.1E+00 7.5E-02 7.5E-03 3.4E-02 3.4E-03 1.1E-03 1.1E-04

FLUORANTHENE 1.5E+00 1.5E-01 1.6E-01 1.6E-02 2.3E-02 4.2E-03 4.1E-03 7.6E-04

Cells are shaded if the value is greater than 1.0

NA - Not Applicable

NV- Value Not Available/Not Able to be Calculated

NOAEL - No Observed Adverse Effects Level

LOAEL - Lowest Observed Adverse Effects Level

EEQ - Ecological Effects Quotient

Green Heron Shrew

Chemical

VoleQuail

Receptor EEQs



APPENDIX I

TERRESTRIAL FOOD CHAIN MODEL - AVERAGE SCENARIO

BACKGROUND SEDIMENT CONCENTRATIONS

CODDINGTON COVE RUBBLE FILL AREA

NAVSTA NEWPORT, RHODE ISLAND

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

ALUMINUM 1.8E+01 1.8E+00 6.1E-01 6.1E-02 6.2E+02 6.2E+01 5.4E+00 5.4E-01

ANTIMONY NV NV NV NV 1.3E+00 2.7E-02 3.7E-02 7.9E-04

ARSENIC 2.2E-01 1.1E-01 6.1E-02 3.0E-02 1.7E-01 3.9E-02 4.2E-02 9.5E-03

CADMIUM 1.3E-02 3.1E-03 1.5E-02 3.5E-03 2.8E-01 3.1E-02 1.7E-02 1.9E-03

IRON 4.4E+01 4.4E+00 1.6E+00 1.6E-01 5.3E+01 5.3E+00 6.5E-01 6.5E-02

LEAD 9.7E-01 3.5E-02 4.3E-01 1.6E-02 6.0E-01 1.5E-02 4.6E-02 1.2E-03

MANGANESE 2.5E+00 1.2E+00 1.8E-01 8.7E-02 2.3E-01 8.2E-02 2.6E-01 9.3E-02

NICKEL 2.7E-01 9.8E-02 3.1E-02 1.1E-02 1.3E+00 1.5E-01 4.2E-02 4.8E-03

VANADIUM 1.2E+01 2.5E+00 4.3E-01 8.7E-02 3.1E-02 1.4E-02 5.7E-03 2.5E-03

ZINC 8.2E-01 3.2E-01 1.2E-01 4.6E-02 5.7E-01 1.4E-01 5.9E-02 1.5E-02

Pesticides/PCBs

DIELDRIN 2.5E+00 2.2E-01 4.5E-02 4.0E-03 7.6E+00 9.0E-02 1.2E-01 1.4E-03

TOTAL AROCLOR 1.1E+00 1.1E-01 1.4E-03 1.4E-04 4.6E-01 4.6E-02 4.7E-04 4.7E-05

TOTAL DDT 1.2E+01 1.0E+00 1.1E-02 9.4E-04 1.2E+00 3.1E-02 7.9E-03 2.1E-04

Semivolatiles

BENZO(B)FLUORANTHENE 5.2E-01 5.2E-02 2.5E-02 2.5E-03 6.6E-01 1.1E-02 4.4E-02 7.1E-04

BIS(2-ETHYLHEXYL)PHTHALATE 2.3E+00 2.3E-01 5.5E-03 5.5E-04 6.2E-03 6.2E-04 4.5E-05 4.5E-06

FLUORANTHENE 5.6E-01 5.6E-02 4.1E-02 4.1E-03 7.7E-03 1.4E-03 7.1E-04 1.3E-04

Cells are shaded if the value is greater than 1.0

NA - Not Applicable

NV- Value Not Available/Not Able to be Calculated

NOAEL - No Observed Adverse Effects Level

LOAEL - Lowest Observed Adverse Effects Level

EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs

Green Heron Quail Shrew Vole
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