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EXECUTIVE SUMMARY

The Former Melville Water Tower Site (Site 21) is located at 1451 West Main Road, immediately south of
the Melville Elementary School, in Portsmouth Rhode Island. The site occupies an area of approximately

one-half acre.

In 2005, residents walking near the tower found paint chips at the property, apparently falling from the
water tower. Rhode Island Department of Environmental Management (RIDEM) conducted soil sampling
under the water tower on December 27, 2005. Based on the screening analysis, RIDEM concluded that
there were elevated concentrations of lead and detectable concentrations of arsenic in soil around the
tower, and cited the paint from the water tower as a possible source. The site was fenced to prevent
access until remedial actions could be undertaken.

In May 2006, Tetra Tech NUS, Inc. (TtNUS) collected chips of paint from the steel structure and wooden
ancillary structures at the site. Lead was found in four of the five paint samples tested, at concentrations
typical of lead-formulated paint. Because arsenic was found in only one paint chip sample at low
concentration, it was concluded that the arsenic in the paint was likely an ingredient of the pigment. Due
to the predominance of lead in the paint, RIDEM and the Navy speculated that the lead found in the soll
was present as a result of lead paint deposited on the ground from the water tower and former

maintenance operations.

In spring 2006, it was determined that the water tower support structure was not sound and it was
subsequently demolished. This operation included removal of the tank atop the standpipe, removal of the

steel structure, and cutting the structure apart for transport off site.

TtNUS conducted additional soil sampling for lead in September 2006. This effort was conducted to
determine extent of contamination both vertically through the soil, and horizontally, away from the tower.
This effort showed a predominance of lead in the soil under and surrounding the former water tower at
concentrations exceeding state standards. Evaluation of soil analytical data indicated that lead
concentrations were found to decrease with depth, and soil exceeding the state standards existed within
the top six inches of the ground surface across most of the affected area. In addition, lead concentrations
in soil were found exceeding soil standards up to 24 inches below ground surface in areas adjacent to the

tower footings and former boiler house foundation.
In 2007, a soil removal action was conducted at the site to remove soil with lead at concentrations

exceeding state standards. Due to the close proximity to the school, the most conservative cleanup level,
that for residential exposure to lead in soil was selected to direct cleanup actions. The removal action
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was conducted during the summer vacation months of 2007 to assure no danger of exposure of

contaminated soil to children attending the elementary school abutting the site.

In 2008, the United States Environmental Protection Agency (USEPA) and RIDEM requested the post-
removal conditions be documented. This documentation is presented as the Study Area Screening
Evaluation Report (SASE). The role of the SASE is described in the Federal Facilities Agreement (FFA),
a legal guideline to direct environmental investigations and cleanups at NAVSTA Newport, previously
known as the Naval Education and Training Center (NETC). The FFA states that “the SASE shall be
conducted to determine if the study area is a threat to human health or the environment in accordance
with CERCLA or the NCP”. To make this determination, the chemical analytical data from the site is
screened against risk-based criteria for ecological receptors, and a predictive model is used to project risk
to persons visiting or recreating at the site. Finally, contaminant concentrations in site soil are compared
to background soil concentrations to determine if similar concentrations of contaminants are present in

similar soils at unaffected areas nearby.

The SASE finds that there is no anticipated risk to ecological receptors based on comparison to available
soil screening criteria. Further, no increased risk is predicted for human exposures to lead present in soil
at the site. Finally, concentrations of arsenic in soil are above state standards, however, these
concentrations are within ranges of background concentrations measured in soils on Aquidneck Island

that are unaffected by chemical spills and releases.

Based on these findings, it is recommended that no further action be conducted at the site, and that it be

closed out under the FFA.
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1.0 INTRODUCTION

Under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-04-D-
0055 (CTO 405), Tetra Tech NUS, Inc. (TtNUS) has conducted an evaluation of the Former Melville
Water Tower Site (Site 21) located at 1485 West Main Road in Portsmouth, Rhode Island. Site 21 is part
of the Naval Station Newport (NAVSTA Newport), formerly known as the Naval Education and Training
Center (NETC), in Newport, Rhode Island. Figures 1-1 and 1-2 present the location of the site.

This evaluation was conducted in order to document the conditions at the site following an investigation
and soil removal actions conducted by TtNUS in 2006 and 2007. A clear understanding of the
environmental condition at the site is necessary for the US Environmental Protection Agency (EPA) and
Rhode Island Department of Environmental Management (RIDEM) to make a protectiveness

determination regarding the site so it can be recommended for closeout.

11 SCOPE AND OBJECTIVE

The environmental condition of the site was determined from: the review of documentation obtained
during site discovery; implementation of cleanup activities and post-removal sampling. Sample results
were evaluated against background conditions and used in risk modeling to determine any associated

risk of negative health effects on human and ecological receptors.

This report includes five sections:

e Section 1 - this introduction;

e Section 2 - the site background, including a summary of discovery information, construction and
cleanup activities conducted, and soil sampling conducted post-removal.

e Section 3 — post-excavation sampling, including a description of the sampling conducted to
confirm that the removal action goals were achieved;

e Section 4 — data evaluation, summarizing the post-removal residual metal contamination in soil;
and

e Section 5 - the summary and conclusions from this study.

Supporting documentation is provided in the appendices, as referenced in the text.

W5208544F 1-1 CTO 405



2.0 BACKGROUND

This section presents background information for the Former Melville Water Tower Site, including a brief

description of the site, its history, previous investigations and soil removal activities.

21 SITE LOCATION AND DESCRIPTION

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts and 25 miles
south of Providence, Rhode Island. It occupies approximately 1,063 acres, with portions of the facility
located in the City of Newport and Towns of Middletown and Portsmouth, Rhode Island. The facility layout
is long and narrow, following the western shoreline of Aquidneck Island for nearly 6 miles facing the east

passage of Narragansett Bay.

The Former Melville Water Tower site is located in Portsmouth, south of the Melville Elementary School,
at 1351 West Main Road (State Route 114).

In 2005, the surface of the site was grass and trees, with the exception of a gravel area that was located
on the western side of the site and an asphalt path bordering the eastern edge. The tower was located
on the north-central portion of the surrounding area. A perimeter fence was present around the base of
the tower, surrounding the support structure and boiler house to prevent access to the structure and the
area immediately surrounding it. A half-acre mown grass field was present around the fenced tower,
measuring approximately 100 feet north to south, and 200 feet east to west. It was reported that some of
the western portion of this field was used by the school in the past as a play area for recess. Figure 2-1

presents the site features as of late 2006.

2.2 SITE HISTORY

The NAVSTA facility has been in use by the Navy since the Civil War era. During World Wars | and I,
military activities at the facility increased significantly and the base provided housing for many service

personnel and their families.

The water tower was constructed as part of the Melville fuel depot water supply system in the 1940s.
Specifically, an 8-inch “high service filtered water line” extended from the water tank to a series of hydrants
and pump houses to service the fuel storage tanks and fueling piers located at the Melville Patrol-Torpedo
Squadron Training Station. The 8-inch water line provided a water supply for the permanent station
structures. It also served as standby water reserve for the fuel oil tank fire protection system in this area

(US Navy, 1943). Engineering drawings of the tower are presented in Appendix A.
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The area around the water tower was developed into Navy housing and support over the course of the next
several years. The Melville Elementary School, constructed immediately north of the water tower site, was
built to provide an educational facility for the Navy housing developments, constructed to the south, north
and west. The school was deeded to the town of Portsmouth some time later, and still functions as an
elementary school within that municipality. Appendix B presents current property maps of the site and
surrounding land.

The entire NAVSTA was listed on the EPA National Priorities List (NPL) of abandoned or uncontrolled
hazardous waste sites in November 1989. At that time, it was identified as “NETC Newport”. The NPL
identifies those sites that pose a significant threat to the public health and environment. Within NAVSTA,
certain “sites” and “study areas” were identified and managed under a Federal Facilities Agreement (FFA)
between the EPA, RIDEM, and the Navy, formalized in March 1992.

The Former Melville Water Tower site was added to the FFA as a Study Area in January 2007 due to “the
uncontrolled or partially controlled abatement of lead based paint between 1943 and 1992, which likely
resulted in the deposition of lead-based paint chips and associated dust to the ground surface under the
tower.” The presence of paint chips and particulates in the area surrounding the tank resulted from the
peeling and flaking of paint from the tank and structural steel and from periodic sandblasting of the water

tower during repainting operations.

Soil investigations conducted at the site are described in Section 2.3. Based on the soil investigation
findings, an action memorandum was prepared by the Navy to memorialize cleanup decisions.
Contracting actions were executed to remove the soil which contained total lead exceeding 150 mg/kg
under and adjacent to the water tower. During the planning stages, it was determined that the excavation
would be directed by the concentrations of lead found in soil. During discussions with the regulatory
parties, the Navy later agreed to also analyze confirmation samples for arsenic, chromium and cadmium

for informational purposes.

2.3 PREVIOUS STUDIES

This section provides descriptions of sampling and analysis activities prior to conducting the soil removal

actions described in Section 3 of this document.

2.3.1 Soil and Paint Chip Sampling — RIDEM, 2005

On October 18, 2005, the Navy conducted sampling of the ground surface soil west of the tower for lead.
Twelve soil samples were collected and analyzed for lead. Concentrations measured were reported to be
between 4.6 mg/kg and 12 mg/kg.
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On December 27, 2005 RIDEM Field Investigation and Remediation Support Team (FIRST) collected soil
samples and a single paint chip sample from the ground surrounding the water tower location. A total of
53 soil samples and one paint chip sample were semi-quantitatively analyzed for metals, including lead
and arsenic. This section presents a summary of this effort as reported by RIDEM in their letter to the
Navy and attachments dated March 29, 2006 (RIDEM 2006).

A total of 51 of the surface soil samples were collected from the 0 to 2 inch below ground surface (bgs)
interval, and one soil sample was collected at the 3 to 6 inch bgs interval. Six soil samples were collected
inside the fenced in area below the water tower, 12 samples were collected from soil at the fence
surrounding the tower, four samples were collected within the “former playground area” (shown on Figure
2-1 as a gravel area), six samples were collected in the grassy area between west of West Main Road
and the sidewalk, and the remaining 25 soil samples were collected in the area outside the “former
playground area” and fenced in water tower area. The one paint chip sample was collected from the
ground surface beneath the water tower. Samples were collected with a pointed shovel and placed in
clear plastic bags. Rocks and non-particulate matter were removed from each sample prior to analysis.
All samples were analyzed by a portable Innov-X Systems X-Ray Fluorescence Analyzer (XRF) Model
XT-440. All testing was performed in accordance with RIDEM - FIRST’s Standard Operating Procedure
(SOP) Manual for XRF Analysis. A map of the sample stations and lead results are presented as parts
per million (ppm), equivalent to mg/kg. These results are provided in Appendix C, along with the full
RIDEM report.

RIDEM reported that soil sample results for lead ranged from 9.39 parts per million (ppm) in sample S-41
to 28,854.45 ppm in sample S-45A. A total of 25 soil samples exceeded the Method 1 Residential Direct
Exposure Criteria (RDEC) of 150 ppm and 18 of the 25 samples exceeded the Method 1 Industrial
Commercial Direct Exposure Criteria (/CDEC) of 500 ppm. The paint chip sample had a lead
concentration of 832.78 ppm and arsenic concentration of 99.88 ppm. The purpose of the paint chip
analysis was to verify that the painted surface on the water tower was in fact lead-containing, which was

concluded to be the case.

RIDEM also reported elevated arsenic results for soil samples, ranging in concentration from none
detected in samples S-5, S-22, S-31, S-38 and S-44, to a maximum of 1,311.59 ppm in sample S-45A.
Of the 53 soil samples, 28 samples exceeded the RDEC and I/CDEC screening criteria for arsenic. The
sample S45A, collected from 3-6 inches bgs. was determined to be a data outlier, with concentrations
exceeding 28,000 mg/kg lead and 1,300 mg/kg arsenic.

Of the 25 samples detected at concentrations above or equal to either the RDEC or I/CDEC criteria for

lead, 20 were located within or adjacent to the fenced area below the water tower. One sample to the
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south of the fenced-in tower, one sample to the east of the fenced-in tower and three samples located in
the grassy area adjacent to West Main Road were also above the screening criteria. For arsenic, 18 soil
samples with concentrations greater than the RDEC and I/CDEC were located in or adjacent to the
fenced-in water tower area. The RIDEM data summary states that both lead and arsenic concentrations

exceeding RDECs were concentrated around the water tank.

2.3.2 Paint Chip Sampling — TtNUS May 2006

At the request of the Navy, TtNUS collected samples of paint chips from the Melville Water Tower on May
25, 2006. This effort was conducted to better understand the constituents of the paint found on the tower,
prior to conducting further investigations of the soil in the vicinity. Analytical results are provided on Table

2-1. Appendix D presents a full report on the paint chip sampling effort.

Samples of paint chips were collected and analyzed for lead, arsenic and PCBs. Analysis for lead was
conducted because the RIDEM reported high concentrations of lead in soil samples collected underneath
the water tower and cited paint from the water tower as a possible source. Analysis for arsenic was
conducted because detectable concentrations were found in the one paint chip sample collected by
RIDEM, and it was determined necessary to resolve the possible presence of arsenic as a primary
ingredient in the paint. Analysis for PCBs was deemed necessary because the Navy has historic
knowledge of PCBs used in some paint for steel structures (antenna arrays in Cutler, Maine) and

therefore, has deemed it prudent to assure that no PCBs were used in the paint on this structure.

Three paint chip samples were collected from the steel water tower structure. One paint chip sample was
collected from the wooden “freeze box” that insulated the piping between the heating building and the
tank. In addition, one sample and a duplicate were collected of loose chips, dirt, and other material
scraped from the upper portions of the structure by the abatement contractor. One aqueous blank

sample was also collected and analyzed for quality control purposes.

To collect paint chips, loose and adhered paint chips were mechanically removed using pre-cleaned
stainless steel scrapers and chisels. The paint in the test areas was removed completely to the steel
surface, or to the extent practical. Paint chips removed from each location were placed in a plastic bag
and homogenized. One aliquot of each sample was provided to an analytical laboratory under contract to
TINUS (Katahdin Analytical of Westbrook Maine) for analysis of the parameters as described above.
Katahdin Analytical conducted a quantitative analysis of these samples using standard EPA methods for
evaluating hazardous constituents in solids. A second aliquot of each sample was provided to the EPA
for screening analysis by XRF. A third aliquot of each sample was offered to RIDEM for their analysis
also, but was refused.
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Results

As shown on Table 2-1, analytical results indicate the presence of lead at concentrations of 28,800 mg/kg
to 57,600 mg/kg in paint from four of the five sample locations tested, which is typical of lead-formulated
paint. Low concentrations of arsenic were detected in samples collected from two locations, and an

elevated concentration of arsenic (74 mg/kg) was detected in a sample from one location.

A drum containing approximately two cubic feet of mixed paint chips, dirt and sweepings from the upper
portions of the water tower was also sampled and found to contain low concentrations of arsenic,
moderate concentrations of lead and trace concentrations of PCBs. The presence of PCBs in the
sweepings but not in the paint chip samples indicates an incidental presence of PCBs in the material in

the drum, and although the source is unknown, it is not indicative of an ingredient in the paint.

Paint from the wooden “freeze box” at the center of the structure was found to be peeling excessively.
Paint chips from this structure were found on the ground surface around the tank and were easily
distinguished from the paint on the steel structure. Paint chip samples from the wooden freeze box were
measured to contain very little lead, no arsenic and no PCBs: concentrations of lead in this paint are
measured to be below what RIDEM considers acceptable for soil in residential areas, and were not

indicative of lead-formulated paint.

The paint chip sample providing the arsenic result of 74 mg/kg was partially collected from the concrete
footing of the southeast leg of the tower structure. Many metals are present in paints as ingredients of
pigments, extenders, binders, etc. Since the paint on the tower had a much higher concentration of lead
compared to arsenic it was assumed that lead was more prevalent, and therefore of greatest health
concern. Therefore, it was recommended that the lead should be used to evaluate the soil surrounding
the water tower and to direct appropriate remedial actions. It was concluded that since lead was the
primary chemical of concern, any action taken to address the lead contamination would also address any
other constituents of the paint that may have been introduced to the environment as a result of previous

maintenance efforts and paint flaking.
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2.3.3 Soil Sampling — Site Characterization By TtNUS - September 2006

In September 2006, TtNUS collected samples of soil from the area underneath and surrounding the
former location of the Navy Water Tower for lead analysis. The sampling and analysis program was
conducted in accordance with the Field Sampling Plan for Soil Investigation, Melville Water Tower,
Portsmouth Rhode Island (Field Sampling Plan) (TtNUS, 2006).

In accordance with the Field Sampling Plan, soil samples were collected and analyzed for lead only.
Sample stations were selected to characterize the site using a grid oriented approximately north to south,
with intersecting points 25 feet apart. Soil samples were taken at each grid intersection, to identify
potential patterns of lead deposition. Samples were collected from the surface soil at all grid positions,
and from subsurface soil at a subset of those grid positions. In addition to the grid samples, one sample

station was added adjacent to each of the four footings of the former tower.

During sampling, two stations were relocated off the grid during sampling because the recent installation
of a temporary water connection resulted in soil being excavated at the proposed locations of these
stations. The station at grid point B175 was shifted approximately 20 feet south to be beyond the area
excavated for the temporary connection, and renamed C162. The station A175 was split into two stations,
and shifted north approximately 26 feet. The two stations were located north of the pad and named 2163
and Z183.

Samples were collected using hand tools from depths of O to 3 inches (45 Locations), 3 to 6 inches
(14 locations), 6 to 12 inches (14 locations), and with hydraulic tools from 12 to 24 inches (10 locations).
The 0 to 3 inch interval and 3 to 6 inch interval were selected to approximately match those collected for
screening analysis by RIDEM in December 2005. The 6 to 12 inch interval was selected for a subset of
locations to help determine depth of the highest concentrations of lead present in soil and to allow
possible data averaging for a 0 to 1 foot interval. The 12 to 24 inch interval was also selected for the
same subset of locations as the 6 to 12 inch interval. This “top-down” sampling approach was selected
based on the presumption that the lead contamination found by RIDEM is a result of paint fragment
deposition from above, and that this lead contamination would not likely have migrated into the deeper

soils.

Samples from the upper intervals were collected with hand tools to assure adequate volume without
sample recovery problems. Samples from the 12 to 24 inch interval were collected with a hydraulic direct-
push technology (DPT) soil probe system. However, at two locations (D175 and C162), the DPT rig could
not gain access due to fencing and guard rails, and the depth interval of 12 to 24 inches was not

achievable using hand tools. Additionally, the deep samples at location A75 and F2 (southwest tower
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footing) could not be acquired due to poor recovery at the target interval due to gravel underlayment.

Also, weathered bedrock was noted in the deep sample at location D75.

Samples were collected for analysis by total digestion according to EPA SW846 Method 6010B. Raw
data from the laboratory was reviewed by TtNUS using a Tier Il data validation process, according to the
Region | EPA-NE Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses
(EPA, 1989).

Each soil sample was collected in duplicate and separate aliquots were analyzed by two different
laboratories. This approach was utilized because it is known that sample heterogeneity is common for
soil, and particularly common for soil contaminated with lead from paint. Such heterogeneity is a result of
the nature of the contaminant: lead paint typically falls in chips or particles prior to being entrained in the
soil, and once there, it is not likely to break down further under normal conditions. Even if the paint matrix
continues to degrade, the lead is present in the paint as particles in suspension, not as a dissolved
substance. Therefore, after total breakdown of the paint material, the lead mostly remains as a
particulate in the soil. During the laboratory analysis, the analyst opens the sample container and
randomly grabs a small quantity of the material inside for acid digestion. If the analyst does not happen
to grab some of the lead particles with the soil matrix, the result can be biased low. If the analyst
happens to grab a large portion of the lead particles with the soil matrix, the result can be biased high.
The heterogeneity of the samples was anticipated and compensated by duplicate analysis of all samples

collected in order to reduce these biases.

During soil sample collection, visible paint chips were not obvious in the soil; further suggesting that the
lead was present as degraded paint. Lead also may have been released in fine particle sized materials,
such as are generated during a sandblasting operation. It should also be noted that the gravel area west
of the sampling grid was reported to be used as a lay-down area by the contractor who demolished the
tank, and some blue paint chips were noted on the ground surface in this area. The lay-down area was

not sampled as a part of this effort.

Table 2-2 presents lead analytical results from samples collected by TtNUS, showing individual results
from each laboratory, the relative percent difference (RPD) calculated from the two analyses conducted,
and the maximum concentrations measured at each of the locations. The maximum result for each of the
sample stations was used to represent lead in soil at that location, and was used to plan the excavation.
This approach may show a high bias to interpretation of the results; however, this is an acceptable and
conservative approach to data interpretation used for the protection of human health and the

environment.
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Figures 2-2 through 2-5 present the lead soil results compared to RIDEM RDEC and I/CDEC for lead.
Stations marked in green were found to be below the RDEC for lead in residential use soil of 150 mg/kg.
Stations marked in yellow were found to be above the RDEC for lead, but below the direct exposure
criteria for lead in I/CDEC of 500 mg/kg. Stations marked in orange were found to be above the I/CDEC,
but less than twice that value. Stations marked in red were found to be at or above twice the I/CDEC

level (1000 mg/kg and above).

These results indicated the presence of elevated concentrations of lead in soil in the vicinity of the former
water tower. This signature is clearly shown on Figure 2-2 which shows the concentrations at the 0-3
inch interval. Figure 2-3 (3-6 inch interval) shows the highest concentrations of lead still focused under
the former water tower, and Figures 2-4 and 2-5 show concentrations decreasing with depth. The one
sample at 12-24 inches that depicts lead in excess of 1,000 mg/kg was collected adjacent to the
northeast footing for the former tower (Figure 2-5). The distribution of arsenic at the site was similar to

lead, with the highest concentrations found in the immediate vicinity of the tower.

The distribution of the maximum concentrations in samples collected confirmed RIDEM speculation that
lead paint chips and particulates from the former water tower structure were deposited in the soil
underneath that structure. However, most of the lead contaminants were limited to the area directly
underneath the former tower. Concentrations appeared to decrease with depth, and at most locations,
concentrations were below enforceable standards within 2 feet of the ground surface. Based on this
distribution, the lead from the tower paint appeared to have been trapped in the soil, and impacts to other

media such as groundwater were not anticipated.

Overall, concentrations of lead in surface soil exceeding state criteria were within the area currently
fenced. The highest concentrations were present in the area previously secured by the fence around the
water tower. Concentrations of lead in the surface soil adjacent to the walkway between the school and
the residential area to the south were below all state criteria with the exception of one station — A150,

which showed concentrations of 130 mg/kg (below criteria) and 219 mg/kg (above RDEC).

One additional sample exceeding criteria was sample Z183, located within 2 feet of the government fence
that bounds the study area and separates it from the street (later identified as the East Area). The lead
found in soil at this location (536 mg/kg) is not anticipated to be related to the water tower, and is more

likely to be a result of motor vehicle traffic along the road.
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2.3.4 In — Place Evaluation of Soil Samples

In order to determine the disposal requirements for soil that would be excavated from the site, an in-place
evaluation of the disposal characteristics was conducted prior to excavation. This approach allowed the
Navy to characterize the material for disposal without disturbing it and without creating a potential dust

hazard following excavation while awaiting disposal arrangements.

TCLP and total lead concentrations were measured in 8 samples collected on May 16, 2007. Each
sample was collected as a three-point composite sample from locations originally sampled in June 2006
(described above). Sample locations were selected to represent the full range of total lead concentrations
measured in soil at the site. The data was collected for the purpose of developing a correlation between
total and TCLP lead.

A linear regression was conducted to compare total lead to TCLP lead for all 8 samples collected. The
coeffient of regression (RZ) indicator illustrates how well the linear regression trending line approximates
real data points. An R of 1.0 would provide the highest confidence possible for predicting TCLP
concentrations using total lead concentrations measured. Using all eight samples, the analysis provided
an R? value of 0.56. With one data outlier removed from the data set, the linear regression provided an
R? value of 0.989. Using this information, it was predicted that the soil that contained 1,000 mg/kg total
lead or more was likely to exceed the TCLP limit for lead of 5 mg/l. Therefore, soil containing above
1,000 mg/kg total lead was earmarked for disposal as RCRA C waste due to leachable lead. Regression

analysis is provided in Appendix E.

Using the soil lead data collected in 2005 and 2006, the extent of soil exceeding 1,000 mg/kg (and
therefore predetermined to exceed RCRA C waste standards) was estimated and mapped. This area
measured approximately 75 feet x 62 feet, and extended to a depth of 2 feet bgs. A volume of 347 cubic
yards of soil in place was estimated. Using a conversion factor of 1.5 tons per yard, the total weight of this

soil was estimated at 520 tons.
2.4 DEMOLITION AND SOIL REMOVAL
This section summarizes the construction activities that have taken place at the site, including demolition

of the existing water tower, stand pipe and heating plant; removal of lead-impacted soil, and installation of

a new water distribution valve chamber.
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2.4.1 East Area - Valve Chamber Excavation and Soil Sampling

During the period from July 20 to August 14, 2006, a small excavation was conducted for the purpose of
installing a valve chamber to provide a temporary water connection to bypass the tower. The excavation
for the concrete foundation of this chamber was conducted at the east portion of the site, adjacent to the

fence at West Main Road. This area has since been designated as the “East Area” (Figure 2-6).

The area from which surface soils were removed measured 23 feet x 33 feet and extended to a depth of
approximately 1 foot bgs. The area for the foundation slab was excavated an additional six inches. Side-
wall soil samples and bottom of excavation samples were collected by NAVSTA personnel, overseen by

RIDEM personnel. The resulting analytical data are presented in Table 2-3.

As noted in Table 2-3, the northeast bottom sample exceeded the lead RDEC of 150 mg/kg, and RIDEM
requested this soil be removed. However, due to field logistics, the soil was shifted from where the
foundation would be poured to the southern portion of the excavation, and covered in place with backfill

materials.

The side-wall excavation samples were collected from the 6 to 12 inch interval, as shown on Figure 2-6
and Table 2-3. The distribution of lead in these samples further shows a lead signature near the fence
and roadway. The lead found at this location is also not anticipated to be related to the water tower, and

is more likely to be a result of motor vehicle traffic along the road.

2.4.2 Demolition of the Water Tower

Demolition of the tower was conducted in August 2006. The tower was removed by The Pittsburgh Tank
and Tower Co. Inc. The tank was dismantled by cutting the steel bowl, and then lifting sections down to
the ground using a truck crane. After the bowl was removed, the tower stands were also removed and
laid on the ground. Sections were placed on polyethylene sheeting and then cut into smaller sections

before being transported off site by over the road trucking.

After the steel was taken down, the “freeze box” surrounding the standpipe was removed, the standpipe
was removed, and the tower pump house (boiler house) were also removed. Finally, the water
connection was made to the new valve chamber that was installed east of the site, along West Main Road

(refer to section 2.4.1).
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2.4.3 Soil Excavation

A removal action was conducted under an Action Memorandum signed by Captain Todd W. Malloy,
current Commanding Officer of NAVSTA Newport. A fact sheet was prepared and a public meeting was
held at the Melville Elementary School to present the approach to conduct the removal. The Action
Memorandum called for removal of foundations associated with the former water tower and the removal
of soils from the site that exceed the project action limit for lead of 150 mg/kg, as well as capping the
former water line associated with the water tower.

Based on lead soil contamination mapped during the site investigation phase, the excavation was
designed to be conducted in several phases, removing soils that were already identified to be above the
project action limit cited above. The horizontal extent of the excavation was planned such that all soils
would be removed to a distance halfway between a sample station where soil exceeded the action level
and the next sample station that was below the action level. The vertical extent of the excavation was
planned in the same manner. The Removal Action Work Plan included provisions for post-excavation
sampling to assure removal of soil with lead levels exceeding criteria and to address areas where the

excavation was not bounded by previously collected samples.

This removal effort included the following:

e Preparation and submission of Site-Specific Plans including a Work Plan and Health and Safety
Plan (HASP),

e mobilization,

e site preparation including clearing and grubbing,

e utility location, identification, and dig permits,

e demarcation of a RCRA C soil removal area and the RCRA D soil removal areas,

e preparation, maintenance, and restoration of the temporary storage area at Tank Farm 5,

e capping of underground pipeline from former tank at a point determined by the Navy

representatives,
e removal of utility pole and disposal offsite,
e removal and disposal of vegetation removed during work area clearing,
e excavation of concrete tank foundations and associated concrete building floor and foundation,
e excavation of lead contaminated soil,

e Jloading, transportation, and stockpiling of all excavated non-hazardous materials (soil and

concrete) to the temporary storage area at Tank Farm 5 for sampling/testing and disposal,
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e loading, transportation, and disposal of contaminated soil that is classified as RCRA C hazardous
waste,

e grading, backfilling, and compaction of imported certified clean common fill,

e site restoration including topsoil placement, seeding, fertilizing, and watering, and

e demobilization of contractor personnel, equipment, materials, and temporary facilities.

The excavation was conducted by first removing soils previously established to be RCRA C waste
(Section 2.3.4 above) and live loading this material onto trucks, which were shipped to a railyard in
Providence RI. The material was then transferred to rail cars and shipped to Detroit, Michigan for final
disposal under a standard Hazardous Waste Manifest. These soils were removed from the section of the

site identified as Area A, which overlay a portion of the area identified as Area C (Figure 2-6).

After Area A soils were removed and results of confirmation samples indicated that remaining soil lead
levels were below 1000 mg/kg (the predetermined action level for RCRA Hazardous soils), additional
soils from Areas B and C were removed from the areas surrounding and underneath area A. After
excavation of soils from Areas B and C, samples were collected on a 10-foot grid (bottom) of excavation,
and every 10 feet along the side walls of the excavation. Where samples showed lead concentrations
remaining above the project action limit of lead at 150 mg/kg, additional excavation was conducted 5 feet
laterally and 1 foot in depth, followed by additional confirmation sample collection. Data from all post-

excavation samples are summarized in Section 3 of this report.

Area D soils were excavated to a minimum depth of 6 inches bgs. After excavation, confirmation samples
were collected according to the same plan used for Areas B and C described above. Where samples
showed lead concentrations remaining above 150 mg/kg, additional excavation was conducted 5 feet
laterally and 1 foot in depth, followed by additional confirmation sampling. Data from all post-excavation
sampling is described in Section 3 of this report.

In addition, waste characterization samples were analyzed to meet disposal facility acceptance criteria.
The waste streams and quantities generated were as follows:

e The 614.39 tons of lead-contaminated soil excavated from Area A were characterized as RCRA
C hazardous waste and disposed of at EQ Detroit, Inc in Detroit, Michigan under a hazardous

waste manifest.

e The 928.78 tons of lead-contaminated soil excavated from Areas B through D were characterized
as RCRA D non-hazardous waste and disposed of at Crapo Hill Landfill in New Bedford,

Massachusetts under bills of lading.
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e The 45 cubic yards of vegetation debris generated during clearing activities were disposed of at

Richmond Sand and Gravel in Wyoming, Rhode Island under bills of lading.

e The 115 cubic yards of concrete debris generated during the demolition of the concrete
foundation and footings were recycled at JAM Materials in Middletown, Rhode Island under a bill
of lading.

e The 0.87 tons of non-hazardous debris from the site was disposed of at BFI in Fall River, MA

under a bill of lading.

Summary of Volume of Waste Removed

Remediation Waste Stream | Quantity | Units Disposal Facility

RCRA C sall 614.39 tons EQ Detroit, Inc, Detroit, Ml

RCRA D soill 928.78 tons Crapo Hill Landfill, New Bedford, MA
Vegetation debris 45 CYy Richmond Sand and Gravel, Wyoming, RI
Concrete debris 115 CcYy JAM Materials, Middletown, RI
Non-hazardous debris 0.87 tons BFI, Fall River, MA

Approximately 1,466 tons of backfill material and 465 tons of topsoil material meeting the standards of
clean fill were imported to the site from JAM Materials in Middletown, RI. The disturbed areas were
graded, seeded and watered to encourage growth. Sustained growth was documented within 30 days,

and the action was considered complete prior to the commencement of the scheduled 2007 school year.
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3.0 POST-EXCAVATION SAMPLING

This section presents a detail of the sampling approach used and the resulting data from post removal
action soil sampling and analysis. The resulting data set was used in risk analysis and background

comparisons described in Section 4 of this report.

3.1 POST-EXCAVATION SAMPLING APPROACH

Confirmation samples at Areas A, B, C and D were collected by the removal action contractor at a
frequency of 10 lineal feet on each side wall and at the bottom of the excavation on a 10-foot grid. TtNUS
collected split samples for confirmation at a rate of 1 in 20. Exceedance of applicable criteria required
excavation to continue an additional 5 feet horizontally (if the side wall exceeded the cleanup goal) and 1

foot vertically (if the bottom sample exceeded the cleanup goal).

Each bottom confirmation sample was collected as a minimum three-point composite. For sidewall
samples in the 2-foot excavations, the composite sample was collected by obtaining soil aliquots along a
vertical transect from the bottom to top of excavation (one grab at the top of the sidewall, a second grab
at the center of the sidewall, and a third at the bottom of the sidewall). For 6-inch depth excavations, two
soil aliquots from top and bottom of excavation were collected. For bottom samples, the composite
sample was collected by obtaining soil aliquots within three feet of the associated grid point, sampling to a

depth of two inches below the excavated grade.

Sampling personnel established a baseline grid and located and recorded the grid coordinates for each
sample location. Figure 3-1 summarizes the sample grid for Area A from 0 to 2 feet and Figure 3-2

summarizes that sample grid for Areas B through D (depths vary).

Soil samples were submitted for chemical analysis of total lead per SW-826, Method 6010B with a
maximum 48-hour turnaround analysis to an independent laboratory certified in the state of Rhode Island.
The lead analysis was used to determine compliance with the project action limit. In addition, samples
were analyzed for three other target metals (arsenic, chromium, and cadmium). These elements had
previously been determined to be possible secondary ingredients in applied paints used at the tower.
However, clean-up goals were not established for these three metals due to the predominance of lead in

the paint and the soil underlying the water tower.
If the analytical results indicated the action limits for lead were not attained, the excavation was expanded

laterally by 5 feet, and in depth an additional 1 foot, as directed by TtNUS. Expanded excavations were

re-sampled using the same protocol described above.
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3.2 POST-EXCAVATION SOIL SAMPLING, AREA A

Area A soils were previously defined as soil likely to exceed TCLP limits (estimated as soil with total lead
exceeding 1000 mg/kg as described in Section 2.3.4). Area A soils were excavated first, and confirmed
to be complete prior to proceeding with Areas B through D soils. After conducting post-excavation
sampling and analysis of Area A, one sample, bottom sample A5320, exceeded the 1,000 mg/kg criteria
with a lead concentration of 1,100 mg/kg. The location was excavated one additional foot in depth, and

re-sampled. The concentration after additional excavation was 57 mg/kg lead.

For the excavations that followed, all portions of Area A where confirmation sampling indicated residual
lead soil concentrations exceeded the 150 mg/kg project action limit, additional excavations were
conducted as portions of Areas B and C (Section 3.3).

3.3 POST-EXCAVATION SOIL SAMPLING, AREAS B AND C

Areas B and C surrounded Area A on three sides and included the soil underneath Area A. Completion
criteria for Areas B and C was established at 150 mg/kg total lead. This assured that concentrations
below 1,000 mg/kg and above 150 mg/kg total lead would be excavated after Area A was completed, and

also assured that no soil would remain in the excavated area above 150 mg/kg total lead.

In Areas B and C, three bottom samples exceeded the lead criteria and these areas were excavated
further. At each of the three sample points, the excavation was continued an additional depth of 1 foot
bgs and 5 feet laterally in each direction from the sample point. A new composite bottom sample of each
re-excavation was then collected as described above. All three re-excavation samples in Areas B and C
were below the applicable completion criteria of 150 mg/kg lead in soil. The three sample points requiring
additional excavation were:

e Area B — Bottom sample B7080 (1600 mg/kg) exceeded both the 150 mg/kg for RDECand the
1000 mg/kg criteria for hazardous soil. The soil was re-excavated and live-loaded and shipped
for offsite disposal as RCRA C hazardous waste. The total lead concentration after re-excavation

was 13 mg/kg lead, which is well below the 150 mg/kg project action limit.

e Area B — Bottom samples B11550 (600 mg/kg) and B9070 (524 mg/kg) exceeded the 150 mg/kg
project action limit. The concentrations after re-excavation were 28 mg/kg lead at sample point
B11550, and 11 mg/kg lead at sample point B9070, which are well below the 150 mg/kg project
action limit.
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3.4 POST-EXCAVATION SOIL SAMPLING, AREA D

Area D included the field to the west of Areas A through C where the playground had previously been
located, and where the tank laydown area had been set during tank demolition. During tank dismantling,
some paint chips had been dislodged and were visible on the ground surface prior to excavation.
Because of this observation, the completion criteria for lead in soil at Area D was established to be 150

mg/kg and no visible paint chips remaining.

After completion sampling, four bottom samples exceeded the lead criteria and these areas were
excavated further. At each of the four sample points, the excavation was continued to an additional depth
of one foot bgs and 5 feet laterally in each direction from the sample point. A new composite sample of
the bottom of each re-excavation was then collected as described above. All four re-excavation samples

were below the project action limits. The sample points were:

e Bottom samples D12070 (190 mg/kg), D14000 (190 mg/kg), D2060 (180 mg/kg), and D3060 (160
mg/kg), each exceeding the 150 mg/kg project action limit. The concentrations after re-
excavation were 47 mg/kg lead (location D12070), 23 mg/kg lead (location D14000), 52 mg/kg
lead (location D2060), and 84 mg/kg lead (location D3060).

3.5 POST-EXCAVATION SAMPLING SUMMARY

Table 3-1 presents analytical data for the final post — excavation samples from the bottom and sidewalls
of the excavation after all efforts of re-excavating were completed. This table reflects the final condition of
soil remaining below and /or beside the excavated areas. At the conclusion of excavation activities, all

sample results were below project action levels with the following exceptions:

e Area A/C - Sidewall sample A3300 — A lead concentration of 200 mg/kg was noted at sample
point A3300 (Figure 3-1). The sidewall sample was on the northern boundary of the excavation
where it met the existing parking lot. Excavation of the school parking lot was not within the
scope of the removal action. The concentration was below the RCRA C hazardous waste criteria.

After Area C (underlying Area A) was advanced from a depth of 2 feet to a depth of 3 feet, a new

composite sample collected at C3300 (0-3 feet sidewall composite) was collected. Analysis of

this new sample provided lead concentration of 12 mg/kg, well below the project action limit of

150 ma/kag.

e Area A/C - Sidewall sample A5300 — A lead concentration of 220 mg/kg was noted at sample

point A5300 (Figure 3-1). The sidewall sample was on the northern boundary of the excavation
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where it met the existing parking lot and reflects the composite condition in the area immediately
below the asphalt to a depth of two feet bgs. Excavation of the school parking lot was not within
the scope of the removal action based on direction by the Navy. The concentration was below

the RCRA C hazardous waste criteria. After Area C (underlying Area A) was advanced from a

depth of 2 feet to a depth of 3 feet, a new composite sample collected at C5300 (0-3 feet

sidewall composite) was collected. Analysis of this new sample provided a lead concentration of

38 mg/kg, which is well below the project action limit of 150 mg/kg.

e Area B - Bottom sample B16520B — A lead concentration of 220 mg/kg was noted in the bottom
sample collected at sample point B16520 collected from the 1.5 foot depth (Figure 3-2). Shallow
bedrock (fractured shale) was encountered in this area at a depth of approximately 1.5 feet bgs
which had halted the excavation in this area. After sample analysis, a considerable effort was
made to advance the excavation to the target depth of 2 feet; however, efforts were not
completely successful. Attempts were made to collect another soil sample at the 2 - foot depth at
the sample point, but no recoverable amount of soil remained in this location. No sample was
collected as no soils remained in this area.

Upon completion of all excavation activity, all other soils remaining at the bottom and side wall sample

grid points met the project action limit for total lead of 150 mg/kg.
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4.0 DATA EVALUATION

Metals concentrations measured in soil were evaluated with respect to possible adverse effects to
humans and ecological receptors. This involved comparison to RDEC value, evaluating risk from residual

metals, and comparison to background conditions.

Lead concentrations measured in two post-excavation samples were found to exceed the RDEC of 150
mg/kg. In addition, soils remaining that were not excavated adjacent to the state highway were found to
approach or exceed these criteria as well. Because of these elevated concentrations, the lead data was
evaluated using a lead exposure model, which is the appropriate method for determining human health
risks to persons using the site. The lead exposure model is presented in Appendix F and summarized in
Section 4.1.

Arsenic concentrations measured in the post-excavation samples exceeded the RIDEM criteria of 7
mg/kg (average) and 15 mg/kg (ceiling). Because arsenic concentrations in soil are documented to be
above RIDEM criteria at many properties on Aquidneck Island, a comparison of these soil arsenic
concentrations was made to background soils of similar types that would be expected to be found here,
had the site soils not been altered and the tower not been constructed. The background assessment is

provided in Appendix G and summarized in Section 4.2.

Metals concentrations measured in site soil were also compared with published ecological benchmark
values published currently held as indicators of possible effects to ecological receptors. This comparison
is accepted as the first step of a full ecological risk characterization; if significant exceedances are noted,
EPA and Navy policy is to conduct a detailed ecological risk assessment. The initial comparison is

presented in Section 4.3.

4.1 EVALUATION OF LEAD CONCENTRATIONS AND HUMAN HEALTH

The objective of this assessment was to estimate the risk posed by lead concentrations in the remaining
soil, primarily risk to the elementary school children who may traverse/visit the site. Lead data used for
this evaluation is presented in Table 4-1. Figure 4-1 presents the locations of the samples used in this

evaluation.
Lead concentrations were evaluated for risk to humans through lead modeling, in accordance with EPA

guidance and industry accepted practices. The full assessment is presented as Appendix F of this

document, and summarized below.

W5208544F 4-1 CTO 405



Exposure point concentrations (EPCs) were calculated for Areas A through D, representing the different
areas where soils were excavated to various depths. Metals concentrations in the topsoil and backfill
material used to replace the excavated soil were also included. A fifth area, the “East Area” was also
evaluated. The East Area is a 30-foot-wide section of roadside located along West Main Road, and was
only partially excavated for the purposes of the underground utility work conducted (described in Section
2 of this report).

41.1 Treatment of Data

Results from duplicate samples (collected at the same coordinates and depths) were averaged together
before further calculations were conducted to avoid overemphasizing any particular sample location.
Lead concentrations in the topsoil (0 to 0.5 feet.) and backfill (greater than 0.5 feet) used to replace the
soil removed during excavation in Areas A through D were included in the calculation of the arithmetic
mean residual lead concentrations where appropriate; these values are 1.5 mg/kg (1/2 the nondetected
value of 3.0 mg/kg) and 66 mg/kg, for backfill soil and topsoil, respectively. Thus, the topsoil lead value
was added to the 0 to 2 feet depth interval for Areas A through D; backfill was added to the 0 to 2 feet
interval for Areas A through C as well as the greater-than-2 feet depth interval for Area C. All data

evaluated for this risk assessment are presented in Appendix F.

Average soil lead concentrations were calculated for each area for samples collected within the O to 2 feet
depth interval, samples taken at greater than 2 feet, and samples from all depths combined. Additionally,
the average lead concentration was calculated for O to 2 feet, greater than 2 feet, and all depths for all

areas across the site using an area-weighted approach (Table 4-1).

4.1.2 Risk to Humans from Lead Exposure

Studies indicate that infants and young children are extremely susceptible to adverse effects from
exposure to lead, and are thus considered to be the most sensitive human receptors to lead exposure.
Considerable behavioral and developmental impairments have been noted in children with elevated
blood-lead levels. The EPA standard is to limit the childhood risk of lead exposure exceeding a 10 pg/dL
blood-lead concentration to 5 percent (EPA, 1994). The EPA recommends the Integrated Exposure
Uptake Biokinetic (IEUBK) Model as one model appropriate to evaluate childhood lead exposure resulting
from residential land use; however, this model may be modified to evaluate the risk associated with
trespassing/visiting or recreational use of sites as well. The model output is the probability that the blood-
lead level of a child will exceed the EPA standard of 10 pg/dL. The EPA goals is that this probability is

5% or less. The arithmetic mean concentration of lead in an environmental medium is selected as the
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EPC when the IEUBK is used to evaluate lead exposure. This model is described in more detail below,

and supporting calculations are included in Appendix F of this document.

The IEUBK Model is recommended by EPA (EPA, 2001) for the evaluation of childhood lead exposures
for a residential land use scenario. The IEUBK is designed to estimate blood-lead levels 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. The results of the IEUBK modeling are given in terms of the probability that
exposed children will exceed a 10 ug/dL blood-lead level; as previously noted, this probability is typically
compared to the EPA goal of limiting childhood risk of exceeding a 10 pg/dL blood-lead concentration to 5
percent. A concentration of 400 mg/kg, has been recommended by the EPA since July 14, 1994, as a
screening level for lead in soil for residential exposure scenarios at Superfund sites and an action level for
RCRA Corrective Action sites (OSWER Directive #9355.4-12).

4.1.3 Risk Characterization Process

The IEUBK Model was used to evaluate the following current or hypothetical future human receptors at

the former Melville Water Tower site:

e A child exposed to surface soils while trespassing/visiting the site: The default exposure
assumptions recommended by the model were accepted. However, it was assumed that, on
average, a receptor would trespass/visit the site five times per week during the school months
(September through May). Consequently, the exposure concentration for lead in soils was time-

weighted to adjust for this frequency.

e The hypothetical future child resident potentially exposed to soils: The default exposure
assumptions recommended by the model were accepted, with area-weighted average
concentrations from the site used as the exposure concentrations. As a point of interest, the
mean lead concentration (179 mg/kg) in the East Area (not excavated) was also evaluated using
the IEUBK model because a few of the lead concentrations reported for this area exceeded the
aforementioned 400 mg/kg screening level for lead in soils. However, it should be noted that the
East Area is less than 1/8th of an acre in size (less than the size of a typical residential lot).
Additionally, the area directly adjoins a heavily-used four-lane state highway. Consequently, it is

very unlikely that the East Area alone would be developed for residential purposes.
The two human receptors described above were evaluated under two possible scenarios. The first

scenario assumes that the receptors are exposed only to surface soil (0 to 2 feet bgs). The second
scenario assumes that each receptor is exposed to soil to a depth of greater than 2 feet bgs; for this
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scenario, the area-weighted average lead value of the samples taken at all depths was used. The values

used for each scenario were as follows:

4.1.4

Child trespasser/visitor - The calculated time-weighted average lead values for the child

trespasser receptor were 168 mg/kg and 165 mg/kg for soil O to 2 feet bgs and all soil depths,

respectively.

Hypothetical future child resident - The area-weighted average lead concentration in the soil was

72 mg/kg and 57 mg/kg for samples from 0 to 2 feet bgs and all depths, respectively.
Additionally, the East Area mean lead concentration in soil 0 to 2 feet bgs, 179 mg/kg, was

evaluated.

Results

The results of the risk characterization of lead concentrations in soil are summarized in the following

bullets.

The probability risk that blood-lead levels would exceed 10 pg/dL when a child trespasser/visitor
is exposed to average lead concentrations in surface soil (72 mg/kg; time-weighted concentration
= 168 mg/kg) or average lead concentrations from soil at all depths sampled (57 mg/kg; time-
weighted concentration = 165 mg/kg) does not exceed the EPA goal of 5 percent (i.e., the
calculated values are 0.67% and 0.63%, respectively). It should be noted that the risk analysis
assumes that the child is not trespassing/visiting more than 5 days per week and is only exposed
to soil 50 percent of the time he/she is at the site. However, the default/background value used
by this model for non-site exposure (200 mg/kg) is greater than the area-weighted average for
onsite exposure at any depth. (It should also be noted that the default/background value exceeds
the RDEC for residential soil). Exposure to other non-site related source(s) of lead may result in

higher blood-lead concentrations.

The probability that blood-lead levels would exceed 10 pg/dL when a hypothetical future child
resident is exposed to average lead concentrations in surface soil (72 mg/kg), average lead
concentrations from soil at all depths (57 mg/kg), or average lead concentrations in soil from the
East Area (179 mg/kg) does not exceed the U.S. EPA’s goal of 5 percent (i.e., the calculated
values are 0.076%, 0.047%, and 0.80% respectively).
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4.2 EVALUATION OF ARSENIC

Arsenic presence at the site post-removal was evaluated by comparing measured site soil concentrations
to background concentrations expected to be present had the tower never been constructed. This section
provides a summary of the background arsenic assessment. The full assessment with statistical analysis
is presented as Appendix G.

A Basewide Background Soil Study conducted by TtNUS between 2006 and 2008 identified and
established predicted ranges of background concentrations of metals in soil, including arsenic (TTNUS,
2008). The background study is based on soil types mapped by the US Department of Agriculture
(USDA). Seven soil types that are found at or near NAVSTA Newport sites were evaluated in the Base-
wide Background Study. The Former Melville Water Tower Site is comprised of soils currently classified
as Udorthents, a classification defined as soils disturbed by cutting and filling. Since the original soll
types on the site before the tower construction are not classified, an assumption had to be made as to the
soils present at the site prior to the tower being built, thus representing the background condition had the
tower not been constructed. Three soil types are found adjacent to the Former Melville Water Tower Site:
Newport Urban Land Complex (NP) Newport Silt Loam (Ne) and Stissing Silt Loam (Se).

The NP soil type is mapped for a residential subdivision to the south of the site. This soil type was
devised to encompass soils that were presumed to be Newport soil but were already developed when the
mapping effort was conducted by the Soil Conservation Service (USDA 1981). The NP soils can be made
up of five subtypes, NeA, NeB and NeC, as well as NoC and NfB. However, NoC and NfB soils are not
mapped anywhere nearby (not found on Aquidneck Island), and most of the surrounding soil within a mile
radius is classified as Ne soil noted above. Therefore, it was determined that the soils most likely to be
present at the site are a mix of the Ne and Se soil types, though it was agreed after discussion with
RIDEM on May 28, 2009 that there is no way to conclusively identify the predominant soil type present at
the site prior to construction of the tower. Soil maps are provided in Appendix G.

The Basewide Background Study evaluated and found both qualitative and quantitative differences in
arsenic concentrations between various soil types, and differences in the shape of the population
distributions (normal, lognormal, or nonparametric). The study noted that some concentrations of arsenic
in background soil might be “candidate outliers”, but after a careful assessment, no scientific or
judgmental reasons could be identified to justify eliminating data points that may actually represent the

upper and lower ranges of observed natural variation in background soil.

Prior to comparing the site soil arsenic levels to the two background soil types, the background Se soil

was compared with the background Ne soil. This comparison showed that the two background data sets
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have arsenic concentrations that are quite different: Arsenic concentrations in the Se soil range from 2.73
mg/kg to 71.7 mg/kg (average 13.0 mg/kg for surface soil and (16.8 mg/kg for subsurface soil) and in the
Ne soil range from 1.7 mg/kg to 17.1 mg/kg (average 6.28 mg/kg for surface and 3.71 mg/kg for
subsurface soil) (TtNUS 2008b). Therefore, Se soil contains a higher background concentration of

arsenic than the Ne soil type.

4.2.1 Qualitative Statistics

The arsenic soil concentrations from the site Areas A through D were plotted side-by-side for a qualitative
comparison with background data for soil types Newport Surface Soil (NeSS), Newport Subsurface soil
(NeSB), Stissing Surface soil (SeSS), and Stissing Subsurface soil (SeSB). Figure 4-2 presents a
univariate box plot of arsenic concentrations for each site and background data set. The descriptive
statistics illustrated on this plot include the interquartile range (IQR), maximum, minimum, and median.
The IQR is a measure of statistical dispersion grading the difference between the third (75%) and first
(25%) quartiles. Examination of the plot reveals obvious differences in these properties between

individual site data sets and background data sets:

e Surface soils from Area D exhibit an IQR that is generally less than the IQR displayed by the
background surface soil types NeSS and SeSS.

e Subsurface soils from Area C exhibit an IQR that is intermediate between the IQRs displayed by
the two background subsurface soil types — greater than the IQR of NeSB but less than the IQR
of SeSB.

e Arsenic concentrations from Area A display a median similar to that of the background soil type
SeSS, but exhibit an IQR that spans a wider range than any of the background IQRs for surface

soils.

e Area B soil concentrations exhibit an IQR that is very similar to the IQR for background soil type

NeSS, but somewhat less than the IQR for the background soil type SeSS.

4.2.2 Quantitative Statistics

The Basewide Background Study identified two types of statistical methods that may be utilized in
accordance with Navy guidance (Navy, 2002) to evaluate whether site soil data exceed background
concentrations, either a two-sample hypothesis test or a geochemical prediction method. At the Former

Melville Water Tower Site, analytical results are not available for the mineral components that would be
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used to evaluate the geochemical correlation with arsenic in site-related samples. Therefore, the two-
sample hypothesis test was used to compare site data to the data from background soils surrounding the
site.

Based on the soil types present in the area surrounding the site, it is presumed that the UD soils under
the former water tower are likely to be made up of either one or a mixture of both of the Se and Ne soil
types, along with fractured phyllite/schist found in the excavation. The soils would then have been leveled

and compacted to form a stable ground surface.

The comparisons of site soil to background soil are based on the null hypothesis that the site
concentrations are indistinguishable from each of the background data sets. If the null hypothesis is
rejected by the test, the site concentrations are considered greater than background. If it is not rejected,
the site concentrations are not greater than background. Thus, there is no test to determine if the site is
below background.

4.2.3 Summary

The arsenic concentrations in soils collected from four areas of the site after excavation were compared
to Se and Ne surface and subsurface soils, individually, creating a total of 12 comparisons. The result of

the comparisons are best summarized below:

Arsenic data set Greater than Se Greater that Se Greater than Ne Greater than Ne
from: Surface soil? Subsurface Soil? Surface Soil? Subsurface Soil?

Site Area A No No Yes Yes

Site Area B No No No Yes

Site Area C* No Yes

Site Area D* No No

* - Site Area C soils are subsurface soil only, and Site Area D soils are surface soil only.

The matrix above clearly shows two things: First, arsenic concentrations in the post-excavation site soils
are not greater than those in the Se background soil data set, but are similar to the concentrations that
would be expected in background Se soil. Second, the post-excavation site soils do have arsenic
concentrations greater than the Ne background data set. Put together, the site arsenic concentrations are

the same as the Se background soil, but they are higher than the Ne background soil.

Given that the Se soil is also higher than the Ne solil, it has to be accepted that if there are any Se soils
present at the site, the site soil would have to have arsenic concentrations greater than those in the Ne
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background soil. Unless there are no Se soils present, the arsenic concentrations in the site soil data set

could not be as low as that in the Ne background soil data set.

424 Human Exposure to Arsenic

At the request of the USEPA, an estimation was made of the remaining arsenic concentrations in soils
remaining at the site, to which persons using the site would be exposed. One exposure point
concentration (EPC) for arsenic was calculated for the entire Melville Water Tower Site, using all available

post-excavation site data (Table 3-1) and using the EPA ProUCL 4.0 software model.

Field duplicate pair samples (taken at the same coordinates and depths) were averaged together
(arithmetic mean) before further calculations were conducted, to avoid overemphasizing any particular
sample location. The calculated average concentration for each field duplicate pair was used in the EPC

calculation.

Additionally, non-detected arsenic results, marked with a “<” in Table 3-1, were qualified as non-detected
(U) for input to the EPC program. The EPA ProUCL 4.0 software replaces non-detect results with
surrogate values based on the overall distribution of the data, and does not provide an arbitrary surrogate
of ¥ the detection limit. The ProUCL software has undergone extensive peer review and is accepted to

be a significant improvement over the previous manner of dealing with non-detected concentrations.

The imported backfill soil placed in the excavated area was not factored into this calculation. The samples

and concentrations input to the EPC program are listed in Appendix H.

The EPC concentration for arsenic was calculated using a program based on the EPA’'s Pro UCL 4.0
software. The 95% Chebyschev mean upper confidence limit (UCL) value was recommended by EPA’s
Pro UCL as the site EPC for arsenic (see output file, Appendix H). The calculated EPC is 6.7, which
would correspond to a contaminant-specific cancer risk value well below 1E-4, and a hazard index well
below 1.0.

4.2.5 Summary
The results indicate the following:
e Arsenic concentrations in Area A soil are significantly greater than those found in background soil

type Ne, yet not significantly greater than (and may be similar to) arsenic concentrations in

background soil type Se.
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e Arsenic concentrations in Area B soil are significantly greater than those found in background soil
type NeSB, but Area B concentrations are not significantly greater than (and may be similar to)
background soil types NeSS, SeSS and SeSB.

e Since all samples from Area C represent subsurface soil, statistical tests were performed using
only background subsurface soils. The test results indicate that arsenic concentrations in Area C
soil are significantly greater than those found in background soil type NeSB, but not significantly

greater than (and may be similar to) those found in background soil type SeSB.

e Since all samples of Area D represent surface soil, statistical tests were performed using only
background surface soils. The test results indicate that arsenic concentrations in Area D soil are

not considered to be elevated relative to either background soil type (NeSS or SeSS).

There are multiple uncertainties in the comparison to background, including location and impacts of
agriculture on background and site soils, as well as construction disturbance of soils and selection of soils
for comparison. However, considering all of these findings in conjunction, arsenic levels all actually lie
within the range of background soil concentrations, and overall do not appear to be significantly elevated

from what could be expected to be present at the site, had the tower never been constructed.

4.3 COMPARISON TO ECOLOGICAL CRITERIA

As an indication of the possibility of risk to ecological receptors, site data was compared to selected
ecological benchmarks that are published by the U.S. Environmental Protection Agency. These
benchmarks are known as Ecological Soil Screening Levels (Eco SSLs). The State of Rhode Island does
not publish or enforce ecological-based soil benchmark concentrations. Eco SSLs are screening values
that are protective of ecological receptors that commonly come into contact with and/or consume biota
that live in or on soil.

The comparison is presented as Table 4-2. To make this comparison, only data from the remaining soll
(post-excavation) in the 0-2 foot intervals were used, because the ecological receptors are presumed to
be exposed only to these shallower soils. Data used to provide this average concentration is preesented
in Appendix H-2. New fill was excluded from the comparison as this material is accepted to be free of
contaminants from the release at the site. Similarly, the East Area of the site is excluded because the
contaminants in this area are expected to be a result of traffic from the state highway adjacent to this
area, given the proximity (less than 30 feet) to the four-lane State Route 114. These limitations restricted

the comparsion to post-excavation samples from Areas A, B and D, as shown on Figure 2-6.
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The comparsion was made by selecting the lowest available Eco SSL for each of the metals that were
analzyed in the post-excavation samples. Rather than comparing each sample to the Eco SSL, an
average concentration for the site was developed and used for comparison. This approach is appropriate
for the purposes of this comparison because of the size of the exposure area represented (0.5 acre) and

the number of samples (over 200) representing the exposure area.

Table 4-2 shows that none of the ecological criteria were exceeeded, with the exception of lead. The
criteria for cadmium is met but not exceeded when non-detected values are used as whole values. If
one-half the non-detected values were used to calculate the average concentration, the average
concentration would be well below the SSL of 0.36 mg/kg. The mean concentrations for chromium and
arsenic are below the SSLs.

The mean lead concentration for site soil that was used for comparison is 38.08 mg/kg. For ecological
exposures to lead, there are four primary SSLs that are published for soil: these represent exposures to
plants, soil invertebrates, mammals, and birds. These primary SSLs are the lowest of a series of SSLs
for different receptor species groups. The SSLs are developed by taking applicable toxicity studies of
specific contaminants published in scientific literature, and using the the data from those studies to
develop toxicity reference values, in turn used to calculate a “No Observed Adverse Effects Level”
(NOAEL). The NOAEL is then used as the SSL.

Receptor SSL based on
NOAEL
Shrew — insectivorous mammal 56 mg/kg
Vole — herbivorous mammal 1200 mg/kg
Weasel — carnivorous mammal 460 mg/kg
Dove — herbivorous bird 46 mg/kg
Woodcock — insectivorous bird 11 mg/kg
Hawk — carnivorous bird 510 mg/kg
Invertebrates - general 1200 mg/kg
plants 120 mg/kg

Only the lowest SSL, that for the woodcock, is exceeeded by the mean site soil concentration. The other
SSLs are above site average concentration. The woodcock represents forrage feeders who would nest
on the ground. This species and the other species it represents can be expected to be most affected by
contaminants in soil because of feeding and nesting habits on the ground; these behaviors provide
additional exposure to soil contaminants. It is likely for this species to ingest contaminated soil through

preening and nest construction, as well as incidental ingestion during foraging and feeding. However, the
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preferred habitat for these animals is woodland, with dense overstory and open understory, and not open
fields, as is present at this site. Finally, the site size, as well as the degraded conditions due to the
proximity of the highway indicate that there are not likely to be any complete exposure pathways for these

receptors.

SSLs for the other avian receptors that may be more appropriate for use are for doves and hawks, both of

which have been observed to be present at the site or in the site vicinity.

The fact that the lead SSL for woodcock (11 mg/kg) is exceeded by the average lead concentration in site
surface soil (38 mg/kg) should not be considered of significant concern, due to the unfavorable habitat
present and due to the fact that this SSL is actually a calculated NOAEL, a highly conservative value. The
average site surface soil concentrations are below the other SSLs published for receptors that may more
likely be present at the site. Using this single, highly conservative value without consideration of the other
mitigating information to conclude that the site may pose an unacceptable risk to ecological receptors

would be erroneous.
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5.0 SUMMARY AND CONCLUSION

51 REMOVAL ACTION COMPLETION

The removal of lead-contaminated soil from the site was documented through confirmation sampling
conducted after each phase of excavation. With some minor exceptions, all concentrations of lead

measured in post-excavation samples were found to be below 150 mg/kg.

Two sidewall samples collected from the 0-2 foot interval exceeded the 150 mg/kg project action limit for
lead, but could not be excavated. These locations were excavated an additional foot in depth. Upon
sampling the 0-3 foot interval of the side wall samples, the resulting concentrations were below the
project action limit of 150 mg/kg lead.

The East Area, a 30 foot wide strip of land along the southbound lanes of state highway 114 (West Main
Road) was not excavated. During soil investigations, lead contamination from the tower was found to be
discontinuous from this area, and it was determined that the soil contamination was not a result of the
paint on the water tower. Soils in this area that exceed the RDEC (150 mg/kg) for lead are likely a result
of the long term proximity to the highly trafficked roadway. Additionally, the roadway areas should not be

considered possible “residential use” land, and the 150 mg/kg criteria should not apply to these areas.

5.2 PRESENCE OF LEAD

Post-excavation soil samples show completion of removal of lead contaminated soil in the area under and
around the former Melville Water Tower. The average area-weighted lead concentration in soils sampled
from a depth of 0 to 2 ft. (72 mg/kg) and in soils from all depths sampled (57 mg/kg) did not exceed the
EPA Action Level of 400 mg/kg or the RDEC of 150 mg/kg.

The average lead concentration for the East Area, outside the excavation and adjacent to the roadway
(179 mg/kg) did exceed the RDEC. The East Area is within 30 feet of the state highway curb, is relatively
small in size (5,600 square feet), and is still well below the accepted EPA Action Level. The average
concentration is also below Rhode Island Public Health action levels (400 mg/kg). In locations such as
this, the I/CDEC of 500 mg/kg would apply, and the average concentration detected is well below this

value.
A risk assessment was conducted using a model recommended by the EPA, commonly known as the

IEUBK Model. The results of this evaluation for the child trespasser/visitor and future child resident do

not exceed the U.S. EPA goal of a risk of no more than 5 percent of children exceeding a 10 pg/dL blood-
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lead level as a result of lead exposures. It should be noted that predicting blood-lead levels for a child
trespasser is difficult because information regarding the non-site lead exposures (e.g., drinking water

exposures, roadway particulates, household dust exposure) is unavailable.

The estimated probabilities for the hypothetical residential receptor were less than the probability results
for a child trespasser. This is because the background value for the non-site lead soil exposure used in
the IEUBK model and likewise in this assessment is 200 mg/kg. This value exceeds the soil-lead
averages of any of the five areas or the area-weighted averages of the soil-lead concentrations for all

three depth categories at the former Melville Water Tower Site.

Soils below the action area were found to be below criteria, indicating that lead remained bound in the soil
and did not migrate into deeper soil. Bedrock in this area is shallow (encountered in several portions of
the excavation), and groundwater is not expected to be impacted. Based on the distribution of lead in the
soil and distance to nearest surface water bodies, there is no expectation that surface water or sediment

in ponds to the west could have been impacted by the lead from the tower.

Based on the lead soil distribution and concentrations measured at the site, proximity to the sources, and
the risk assessments conducted, the lead soil concentrations remaining at the site are within acceptable

ranges and are not considered actionable.

5.3 PRESENCE OF ARSENIC

Soil samples were collected after removal actions in Areas A through D at the Former Melville Water
Tower Site. The exact composition of site soils is not known because they have been disturbed by past
cutting and filling; however, two soil types, Ne and Se, are the predominant soil types occurring in the
vicinity of the site. It is very likely that site soils are comprised primarily of these two soil types, which

would likely have been locally reworked during the tower construction in the early 1940s.

Removal actions at the site targeted soils containing concentrations of lead above RDEC (150 mg/kg).
Because initial sampling conducted during site characterization found arsenic concentrations in soil above
RIDEM criteria, RIDEM requested post-excavation samples be analyzed for arsenic even though the

arsenic, was not thought to be a contaminant associated with the water tower paint.

It is noted that the regulatory criteria for arsenic in soil are in some cases very close to or below
concentrations that are found in background soils. Therefore, a statistical comparison of the data from
post-excavation samples was performed to determine if the concentrations of arsenic in remaining soils at

the site exceed background levels. Several comparisons were performed against each of the soil data
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sets in order to determine whether residual arsenic concentrations were greater than those of any of the
possible soil types present. To make these comparisons, site soil data and background soil data were
reduced to a series of subsets of different types of soil and depths of samples collected. The
comparisons revealed that arsenic soil concentrations in some site data subsets exceed some
background data subsets, while some site data subsets are below background data subsets. Overall,
arsenic concentrations in site soil are within the range of arsenic concentrations in background soils

evaluated.

The following points summarize the evaluation of arsenic in soil at this site:

1. High concentrations of arsenic measured in soil by RIDEM via XRF could not be reproduced
by Navy or EPA analytical methods although distribution of arsenic appeared similar to
distribution of lead in soil prior to soil removal.

2. Arsenic in paint was measured by EPA and TtNUS at concentrations ranging from non-detect
to 74 mg/kg. At these concentrations, there would have to be a significant contribution of
paint to provide a concentration of 11 mg/kg arsenic in soil (Site Area A, average post-
excavation concentration). Arsenic may be related to paint, herbicides, pesticides or other
sources, including natural conditions.

3. Arsenic concentrations measured in post-excavation soil samples under the water tower were
similar to one of the two background soil types (Se) which are likely to make up the soil at the
site, while these concentrations were above the other background soil type (Ne).

4, Concentrations of arsenic in Se background soil are higher than those in Ne soil,
concentrations of arsenic at the site could not be as low as the Ne soil if any of the Se soil is
mixed within.

5. Arsenic is present in bedrock in the site vicinity at concentrations well above those measured
in the confirmation soil samples. Site soil originating from similar rock as well as the bedrock
underlying the site could both be contributing arsenic to site soil.

6. A site-wide exposure point concentration for arsenic remaining in soil was calculated to be
6.7mg/kg, which would correspond to a contaminant specific cancer risk value of well below
1E-4, and a hazard index well below 1.0.

7. Arsenic levels in some subsets of the soil reported may exceed RIDEM regulatory criteria of 7
mg/kg, but all generally lie within the range of concentrations observed by USGS for the
Eastern United States of up to 73 mg/kg and overall do not appear to be significantly elevated

from what could be expected to be present at the site.

There are multiple uncertainties in the comparison to background, including location and impacts of

agriculture on background and site soils, as well as construction disturbance of soils and selection of soils
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for comparison. However, considering all of these findings in conjunction, one could conclude that arsenic
levels in some subsets of the soil data reported may exceed background, but all actually lie within the
range of background soil concentrations, and overall do not appear to be significantly elevated from what
could be expected to be present at the site. Based on these findings, no further action to address arsenic

is warranted.

5.4 INDICATIONS FOR ECOLOGICAL RISK

Concentrations of the remaining metals in site soil were compared with ecological criteria. Lead
concentrations in all areas, exceed the most stringent ecological benchmark of 11 mg/kg lead in soil,
including lead levels in the background soil data sets for soils around the site. This ecological benchmark
is an extremely low value, based on the “no effects level” for birds ingesting soil contaminated with lead.
However, other benchmarks for other receptors may be more appropriate for this site. Exceedance of this
benchmark alone should not merit further action at the site because other ecological benchmarks are not
exceeded. The soil in the East Area is subject to roadway impacts and anthropogenic contaminants from

vehicle traffic, and as such, should not be considered actionable.
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TABLE 2-1
SUMMARY OF PAINT CHIP ANALYSIS

FORMER MELVILLE WATER TOWER SITE

PORTSMOUTH RI

Samples Collected by Tetra Tech NUS, Inc. May 25, 2006

Sample Description Total Lead A:—soéﬁlic Total PCBs | Split with

No. (mg/kQg) (ma/kg) (ug/kg) EPA?

PTO1 Old paint from diagonal 49,500 ND ND No
brace southwest - blue, mg/kg
red orange layers.

PTO2 “Freeze Box” - paint 83.2 mg/kg ND ND Yes
peeling from wooden
structure, south side,
blue paint and white
primer underneath.

PTO3 Sweepings, dirt and 28,800 7.6 mg/kg 4.4 ug/kg No
chips collected by mg/kg
contractor and stored in
drum.

DUP1 Duplicate of PT03, 39,300 7.4 mg/kg 3.8 ug/kg No
collected for quality mg/kg
control.

PTO4 North east steel plates 57,600 2.4 mg/kg ND Yes
on footing - blue, red mg/kg
orange layers.

PTO5 Southeast diagonal and 39,300 74 mg/kg ND Yes
concrete footing. New mg/kg
and old paint mix.

RB1 Field blank on clean ND ND ND No
sampling tools for
guality control.

Notes:

RIDEM method 1 Residential Direct Exposure Criteria (RIDEC - R) for lead in soil is 150 mg/kg.
RIDEM method 1 industrial / commercial Direct Exposure Criteria (RIDEC - IC) for lead in soil is

500 mg/kg.

RIDEM method 1 RIDEC — R and RIDEC - IC is 7 mg/kg.

ND — Not Detected
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TABLE 2-2

SUMMARY OF LEAD ANALYTICAL RESULTS IN SOIL
SITE CHARACTERIZATION - SEPTEMBER 2006
FORMER MELVILLE WATER TOWER SITE

PORTSMOUTH, RI

PAGE 1 OF 2
Analytical Results (mg/kg)
Grid Location Sample Name Depth in Inches Maximum
(1) Laboratory 1 | Laboratory 2 | RPD | Concentration

2
A 0 |MWT-S-SOA0-0003 0 to 3 22 60 92% 60
A 25 [MWT-S-SOA25-0003 0 to 3 12 27 78% 27
A 50 |MWT-S-SOA50-0003 0 to 3 130 246 62% 246
A 75 [MWT-S-SOA75-0003 0 to 3 730 3310 128% 3310
A 75 |MWT-S-SOA75-0306 3 to 6 35 369 165% 369
A 75 [MWT-S-SOA75-0612 6 to 12 42 124 99% 124
A 100 |[MWT-S-SOA100-0003 0 to 3 410 697 52% 697
A 125 |MWT-S-SOA125-0003 0 to 3 130 322 85% 322
A 150 |MWT-S-SOA150-0003 0 to 3 130 219 51% 219
B 0 [MWT-S-SOB0-0003 0 to 3 170 345 68% 345
B 25 |MWT-S-SOB25-0003 0 to 3 190 91 70% 190
B 25 [MWT-S-SOB25-0306 3 to 6 30 86 96% 86
B 25 |MWT-S-SOB25-0612 6 to 12 10 70 150% 70
B 25 [MWT-S-SOB25-1224 12 to 24 21 21 1% 21
B 50 |MWT-S-SOB50-0003 0 to 3 610 1110 58% 1110
B 75 [MWT-S-SOB75-0003 0 to 3 1800 2180 19% 2180
B 75 |MWT-S-SOB75-0306 3 to 6 4200 12300 98% 12300
B 75 [MWT-S-SOB75-0306-D 3 to 6 8100 12500 43% 12500
B 75 |MWT-S-SOB75-0612 6 to 12 2200 7180 106% 7180
B 75 [MWT-S-SOB75-1224 12 to 24 730 458 46% 730
B 100 |MWT-S-SOB100-0003 0 to 3 740 1570 72% 1570
B 125 |MWT-S-SOB125-0003 0 to 3 87 182 71% 182
B 125 |MWT-S-SOB125-0306 3 to 6 170 313 59% 313
B 125 |MWT-S-SOB125-0612 6 to 12 210 379 57% 379
B 125 [MWT-S-SOB125-1224 12 to 24 400 65 144% 400
B 150 |MWT-S-SOB150-0003 0 to 3 47 73 43% 73
C 0 |MWT-S-SOC0-0003 0 to 3 10 72 153% 72
C 25 [MWT-S-SOC25-0003 0 to 3 390 559 36% 559
C 25 |MWT-S-SOC25-0003-D 0 to 3 530 757 35% 757
C 50 [MWT-S-SOC50-0003 0 to 3 820 682 18% 820
C 75 |MWT-S-SOC75-0003 0 to 3 890 2460 94% 2460
C 75 |MWT-S-SOC75-0306 3 to 6 600 1090 58% 1090
C 75 |[MWT-S-SOC75-0612 6 to 12 530 873 49% 873
C 75 [MWT-S-SOC75-1224 12 to 24 20 34 51% 34
C 100 [MWT-S-SOC100-0003 0 to 3 480 317 41% 480
C 125 [MWT-S-SOC125-0003 0 to 3 32 100 103% 100
C 150 |[MWT-S-SOC150-0003 0 to 3 22 47 73% 47
C 162 [MWT-S-SOC162-0003 0 to 3 34 87 88% 87
C 162 |MWT-S-SOC162-0306 3 to 6 20 42 71% 42
C 162 |MWT-S-SOC162-0612 6 to 12 12 42 112% 42
C 175 |MWT-S-SOC175-0003 0 to 3 26 54 69% 54
C 175 [MWT-S-SOC175-0003-D 0 to 3 18 63 111% 63
D 0 [MWT-S-SODO0-0003 0 to 3 29 77 91% 77
D 25 |[MWT-S-SOD25-0003 0 to 3 110 136 21% 136
D 25 [MWT-S-SOD25-0306 3 to 6 19 52 93% 52
D 25 [MWT-S-SOD25-0612 6 to 12 16 48 100% 48
D 25 [MWT-S-SOD25-1224 12 to 24 14 26 59% 26
D 50 |[MWT-S-SOD50-0003 0 to 3 42 82 65% 82
D 75 [MWT-S-SOD75-0003 0 to 3 120 209 54% 209
D 75 |MWT-S-SOD75-0003-D 0 to 3 130 230 56% 230
D 75 [MWT-S-SOD75-0306 3 to 6 77 282 114% 282
D 75 [MWT-S-SOD75-0612 6 to 12 54 142 90% 142
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TABLE 2-2

SUMMARY OF LEAD ANALYTICAL RESULTS IN SOIL
SITE CHARACTERIZATION - SEPTEMBER 2006
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH, RI

PAGE 2 OF 2
Analytical Results (mg/kg)
Grid Location Sample Name Depth in Inches Maximum
1) Laboratory 1 | Laboratory2 | RPD [ Concentration

(2)
D 75 |MWT-S-SOD75-1224 12 to 24 8 12 39% 1-2
D 100 |MWT-S-SOD100-0003 0 to 3 55 671 170% 671
D 125 |MWT-S-SOD125-0003 0 to 3 86 124 36% 124
D 125 |MWT-S-SOD125-0306 3 to 6 41 86 71% 86
D 125 [MWT-S-SOD125-0612 6 to 12 20 73 114% 73
D 125 |MWT-S-SOD125-1224 12 to 24 25 44 56% 44
D 150 [MWT-S-SOD150-0003 0 to 3 36 60 50% 60
D 178 |MWT-S-SOD178-0003 0 to 3 20 56 95% 56
D 178 [MWT-S-SOD178-0306 3 to 6 34 36 6% 36
D 178 |MWT-S-SOD178-0612 6 to 12 18 36 66% 36
E 0 |MWT-S-SOEQ0-0003 0 to 3 32 48 41% 48
E 25 [MWT-S-SOE25-0003 0 to 3 31 65 71% 65
E 50 |MWT-S-SOE50-0003 0 to 3 240 494 69% 494
E 75 [MWT-S-SOE75-0003 0 to 3 94 312 107% 312
E 100 |MWT-S-SOE100-0003 0 to 3 200 321 46% 321
E 125 |MWT-S-SOE125-0003 0 to 3 56 101 57% 101
E 150 |MWT-S-SOE150-0003 0 to 3 27 67 86% 67
E 175 |MWT-S-SOE175-0003 0 to 3 15 39 89% 39
E 175 |MWT-S-SOE175-0003-D 0 to 3 16 43 91% 43
F 1 |MWT-S-SOF1-0003 0 to 3 2900 6670 79% 6670
F 1 |MWT-S-SOF1-0003-D 0 to 3 4200 9120 74% 9120
F 1 |MWT-S-SOF1-0306 3 to 6 1400 2680 63% 2680
F 1 |MWT-S-SOF1-0306-D 3 to 6 1300 2480 62% 2480
F 1 |MWT-S-SOF1-0612 6 to 12 670 2210 107% 2210
F 1 |MWT-S-SOF1-1224 12 to 24 370 486 27% 486
F 2 |MWT-S-SOF2-0003 0 to 3 3400 5810 52% 5810
F 2 |MWT-S-SOF2-0306 3 to 6 1700 3150 60% 3150
F 2 |MWT-S-SOF2-0612 6 to 12 1400 3780 92% 3780
F 3 |MWT-S-SOF3-0003 0 to 3 2700 3170 16% 3170
F 3 [MWT-S-SOF3-0306 3 to 6 1800 3310 59% 3310
F 3 |MWT-S-SOF3-0306-D 3 to 6 1900 3280 53% 3280
F 3 [MWT-S-SOF3-0612 6 to 12 460 1430 103% 1430
F 3 |MWT-S-SOF3-1224 12 to 24 28 53 62% 53
F 4  |[MWT-S-SOF4-0003 0 to 3 1800 2600 36% 2600
F 4  |MWT-S-SOF4-0306 3 to 6 830 2380 97% 2380
F 4  |[MWT-S-SOF4-0612 6 to 12 880 1470 50% 1470
F 4  [MWT-S-SOF4-1224 12 to 24 1300 3450 91% 3450
F 4  |[MWT-S-SOF4-1224-D 12 to 24 2800 3830 31% 3830
Z 163 |MWT-S-S0OZ163-0003 0 to 3 21 69 106% 69
A 183 |MWT-S-S0Z183-0003 0 to 3 180 536 99% 536

Notes:
1)
(2

Refer to Figures 2-2 through 2-5 for grid positions
Maximum concentrations reported are used for mapping on Figures 2-2 through 2-5
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TABLE 2-3
EAST AREA SOIL LEAD CONCENTRATIONS, JULY, AUGUST 2006
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

Depth Top Depth
Source/ Event Sample Location ID Type Lead (mg/kg) Bottom (feet
(feet bgs) bgs)

MWT-S-S0-72163-0003 Surface 69 0 0.25
MWT-S-S0-72183-0003 Surface 536 0 0.25
MWT-S-S0O-C162-0003 Surface 87 0 0.25
TTNUS / Pre- MWT-S-S0O-C175-0003 Surface 54 0 0.25
Excavation MWT-S-S0O-D178-0003 Surface 56 0 0.25
Evaluation MWT-S-S0-C162-0306 Surface 42 0.25 0.5
MWT-S-S0O-D178-0306 Surface 36 0.25 0.5
MWT-S-SO-C162-0612 Surface 42 0.5 1
MWT-S-S0O-D178-0612 Surface 36 0.5 1
MWT-Q1E Sidewall 624 0.5 1
MWT-Q1S Sidewall 0.5 1
MWT-Q2E Sidewall 1110 0.5 1
MWT-Q3N Sidewall 49 0.5 1
MWT-Q3E Sidewall 197 0.5 1
MWT-Q4S Sidewall 506 0.5 1
Cl:gr:b/e\r/?l!l\i/t?al MWT-Q4W Sidewal 37 05 1
Excavation MWT-Q5W S!dewall 48 0.5 1
Quadrants 1 MWT-Q6N S!dewall 91 0.5 1
through 6 MWT-Q6W Sidewall 99 0.5 1
MWT-Q1B Bottom 114 1 1.2
MWT-Q2B Bottom 84 1 1.2
MWT-Q3B Bottom 1 12
MWT-Q4B Bottom 26 1 1.2
MWT-Q5B Bottom 74 1 1.2
MWT-Q6B Bottom 85 1 1.2
MWT-Q3B-A Bottom 20.3 2 2.5
USN / valve MWT-Q3B-B Bottom 14.5 2 2.5
chamber - Deeper [MWT-Q3B-A Bottom 18.8 2.5 3
Excavation of |MWT-Q3B-B Bottom 17.2 2.5 3
Quadrant 3 MWT-Q3B-A Bottom 13.5 3 3.5
MWT-Q3B-B Bottom 154 3 3.5

Average 0-2 ft. 174.88

Average >2 ft. 16.62

Overall Average 143.22

Depths are in feet below ground surface (bgs).

Shaded values exceed RIDEC - R for lead of 150 mg/kg.

* - Uncertain if sample is representative of condition after additional excavation
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

PAGE 1 OF 7
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (ft) (ft)
MWT-A3300* 07/25/07 | Sidewall 200 9.2 <0.28 21 33 0
MWT-A3350 07/26/07 Bottom 9.5 5.1 <0.28 13 33 50
MWT-A3360 07/26/07 | Sidewall 110 10 0.35 14 33 60
MWT-A4350 07/26/07 Bottom 8.1 4.5 <0.28 12 43 50
MWT-A4360 07/26/07 Bottom 16 3.9 <0.30 14 43 60
MWT-A5300* 07/25/07 | Sidewall 220 7.9 <0.28 14 53 0
MWT-A5350 07/26/07 Bottom 140 7.3 0.32 14 53 50
MWT-A5360B 07/26/07 Bottom 9.2 3.9 <0.28 12 53 60
MWT-A6350 07/26/07 Bottom 24 23 <0.29 15 63 50
MWT-A6360 07/26/07 Bottom 14 3.7 0.27 13 63 60
MWT-A7300 07/25/07 | Sidewall 57 9.7 <0.28 11 73 0
MWT-A7350 08/02/07 Bottom 48 14 <0.28 13 73 50
MWT-A7350D 08/02/07 Bottom 48 11 <0.29 11 73 50
MWT-A7360B 08/02/07 Bottom 97 6.7 <0.28 11 73 60
MWT-A8350 08/02/07 Bottom 50 7.3 <0.26 10 83 50
MWT-A8360B 08/02/07 Bottom 75 7.1 <0.27 12 83 60
MWT-A9300 07/25/07 | Sidewall 68 3.6 <0.27 9.7 93 0
MWT-A9350 08/02/07 Bottom 25 24 <0.30 12 93 50
MWT-A9360B 08/02/07 Bottom 29 21 <0.28 12 93 60
MWT-A10350 08/02/07 Bottom 55 16 <0.28 13 103 50
MWT-A10360B 08/02/07 Bottom 8.5 4.8 <0.27 10 103 60
MWT-A11300 07/26/07 | Sidewall 100 5.7 <0.26 11 113 0
MWT-A11300 07/26/07 | Sidewall 100 5.7 <0.26 11 113 0
MWT-A11300B 07/26/07 Bottom 21 12 0.28 11 113 0
MWT-A11310B 07/26/07 Bottom 27 13 0.3 16 113 10
MWT-A11320B 07/27/07 Bottom 20 12 <0.27 9.7 113 20
MWT-A11330B 07/27/07 Bottom 29 18 0.32 13 113 30
MWT-A11340B 07/27/07 Bottom 31 22 0.3 13 113 40
MWT-A11350B 08/02/07 Bottom 27 19 <0.27 12 113 50
MWT-A11360B 08/02/07 Bottom 23 20 <0.28 12 113 60
AREA A AVERAGE (at 2 feet) 56.3 11.0 0.31 12.5

AREA B

MWT-B0020B 08/02/07 Bottom 11 7.8 <0.27 12 0 20
MWT-B1000B 08/02/07 Bottom 8.2 2.4 <0.28 9.5 10 0
MWT-B1000S 08/02/07 | Sidewall 34 2.4 <0.25 7.3 10 0
MWT-B1010 08/02/07 Bottom 6 2.5 <0.27 9 10 10
MWT-B1010D 08/02/07 Bottom 6.2 3.1 <0.25 9.4 10 10
MWT-B1020B 08/02/07 Bottom 8.6 3.3 <0.28 8.6 10 20
MWT-B1020S 08/02/07 | Sidewall 27 22 <0.28 12 10 20
MWT-B4070B 08/07/07 Bottom 24 5.7 <0.27 12 40 70
MWT-B4080B 08/07/07 Bottom 29 17 <0.28 11 40 80
MWT-B4080S 08/07/07 | Sidewall 33 15 <0.28 15 40 80
MWT-B4090B 08/07/07 Bottom 30 8.9 <0.28 11 40 90
MWT-B40100B 08/07/07 Bottom 22 2.7 <0.27 7.9 40 100
MWT-B40100S 08/07/07 | Sidewall 60 5.3 <0.28 11 40 100
MWT-B40110B 08/07/07 Bottom 38 2.7 <0.29 8.4 40 110
MWT-B5070B 08/07/07 Bottom 27 5.7 <0.28 8.8 50 70
MWT-B5080B 08/07/07 Bottom 29 15 <0.27 12 50 80
MWT-B5090B 08/07/07 Bottom 25 3.1 <0.29 9.9 50 90
MWT-B50100B 08/07/07 Bottom 38 3.9 <0.29 8.1 50 100
MWT-B50110B 08/07/07 Bottom 27 6.5 <0.29 9.4 50 110
MWT-B50110BD 08/07/07 Bottom 21 4.5 <0.30 8.8 50 110
MWT-B50110S 08/07/07 | Sidewall 35 2.9 <0.28 8.4 50 110
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

PAGE 2 OF 7
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (f) (ft)
MWT-B6070B 08/07/07 Bottom 30 23 <0.29 12 60 70
MWT-B6080B 08/07/07 Bottom 51 14 <0.27 10 60 80
MWT-B6090B 08/07/07 Bottom 43 3.8 <0.29 10 60 90
MWT-B60100B 08/07/07 Bottom 10 1.8 <0.27 8.2 60 100
MWT-B60110B 08/07/07 Bottom 17 2.8 <0.30 8 60 110
MWT-B7070B 08/07/07 Bottom 40 22 <0.29 14 70 70
MWT-B7080BR 08/14/07 Bottom 13 4.2 <0.39 8.9 70 80
MWT-B7090B 08/07/07 Bottom 18 4.6 <0.27 9.8 70 90
MWT-B70100B 08/07/07 Bottom 6 2.3 <0.27 8.1 70 100
MWT-B70110B 08/07/07 Bottom 42 2.6 <0.28 8.6 70 110
MWT-B70110S 08/07/07 | Sidewall 82 3.9 <0.28 12 70 110
MWT-B8070B 08/07/07 Bottom 42 13 <0.28 20 80 70
MWT-B8080B 08/07/07 Bottom 43 16 <0.28 13 80 80
MWT-B8090B 08/07/07 Bottom 34 3.2 <0.29 11 80 90
MWT-B80100B 08/07/07 Bottom 18 2.6 <0.29 8.3 80 100
MWT-B80110B 08/07/07 Bottom 7.7 1.9 <0.26 8.8 80 110
MWT-B9070BD 08/07/07 Bottom 107 8.52 <0.79 15.3 90 70
MWT-B9070BR 08/14/07 Bottom 11 5.3 <0.29 10 90 70
MWT-B9080B 08/07/07 Bottom 38 13 <0.28 12 90 80
MWT-B9080BD 08/07/07 Bottom 32 11 <0.29 11 90 80
MWT-B9090B 08/07/07 Bottom 42 3.3 <0.29 10 90 90
MWT-B90100B 08/07/07 Bottom 10 2.5 <0.27 9.9 90 100
MWT-B90110B 08/07/07 Bottom 9.2 2.5 <0.27 8.3 90 110
MWT-B90110S 08/07/07 | Sidewall 44 3.8 <0.27 10 90 110
MWT-B10070B 08/07/07 Bottom 74 8.7 <1.3 20 100 70
MWT-B10080B 08/07/07 Bottom 31 5.1 <0.27 14 100 80
MWT-B10090B 08/07/07 Bottom 41 5.1 <0.29 12 100 90
MWT-B100100B 08/07/07 Bottom 27 3.2 <0.29 11 100 100
MWT-B100110B 08/07/07 Bottom 28 4.3 <0.28 9.7 100 110
MWT-B11070 08/07/07 Bottom 45 8.9 <1.3 21 110 70
MWT-B11080B 08/07/07 Bottom 54 9.8 <0.83 18 110 80
MWT-B11090B 08/07/07 Bottom 25 3.8 <0.28 10 110 90
MWT-B11090S 08/07/07 | Sidewall 20 4.3 <0.28 9.7 110 90
MWT-B110100B 08/07/07 Bottom 9.3 3.3 <0.29 11 110 100
MWT-B110110B 08/07/07 Bottom 20 3.6 <0.28 8.2 110 110
MWT-B110110S 08/07/07 | Sidewall 47 3.4 <0.29 10 110 110
MWT-B11510B 08/08/07 Bottom 55 5 <0.27 13 115 10
MWT-B11520 08/08/07 Bottom 24 6.9 <0.28 10 115 20
MWT-B11530 08/08/07 Bottom 42 7.3 <0.28 11 115 30
MWT-B11540 08/08/07 Bottom 41 5.4 <0.53 17 115 40
MWT-B11550R 08/14/07 Bottom 28 10 <0.29 15 115 50
MWT-B11560B 08/08/07 Bottom 95.1 10 <0.57 14.4 115 60
MWT-B12510B 08/08/07 Bottom 18 5 <0.27 7.4 125 10
MWT-B12510S 08/08/07 | Sidewall 19 2.9 <0.27 5.7 125 10
MWT-B12520 08/08/07 Bottom 30 55 <0.27 13 125 20
MWT-B12530 08/08/07 Bottom 28 7.3 <0.56 15 125 30
MWT-B12540 08/08/07 Bottom 59 5.2 <0.27 13 125 40
MWT-B12550 08/08/07 Bottom 30 7.4 <0.54 16 125 50
MWT-B12560B 08/08/07 Bottom 48 55 <0.28 14 125 60
MWT-B12560S 08/08/07 | Sidewall 60 5.1 <0.55 20 125 60
MWT-B13510B 08/08/07 Bottom 31 8.1 <0.54 16 135 10
MWT-B13520 08/08/07 Bottom 27 8.5 0.28 14 135 20
MWT-B13530 08/08/07 Bottom 29 6.7 <0.53 15 135 30
MWT-B13540 08/08/07 Bottom 30 2.4 <0.27 6.5 135 40
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

PAGE 30OF 7
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (f) (ft)
MWT-B13550 08/08/07 Bottom 27 2.1 <0.27 6.1 135 50
MWT-B13550S 08/08/07 | Sidewall 87 3.8 <0.27 12 135 50
MWT-B13560B 08/08/07 Bottom 31 7.5 <0.27 9.8 135 60
MWT-B14510 08/01/07 Bottom 26 9.7 0.74 16 145 10
MWT-B14520 08/01/07 Bottom 24 9.3 0.66 17 145 20
MWT-B14530 08/01/07 Bottom 31 11 0.5 17 145 30
MWT-B14540 08/01/07 Bottom 25 6.7 0.72 16 145 40
MWT-B15510B 08/01/07 Bottom 29 7 0.74 15 155 10
MWT-B15510S 08/01/07 | Sidewall 56 4.5 0.28 10 155 10
MWT-B15520 08/01/07 Bottom 36 5.9 0.5 13 155 20
MWT-B15530 08/01/07 Bottom 150 5.9 0.52 14 155 30
MWT-B15530D 08/01/07 Bottom 87 3.8 0.4 12 155 30
MWT-B15540 08/01/07 Bottom 86 4.6 0.37 12 155 40
MWT-B15545S 08/01/07 | Sidewall 60 3.9 0.37 12 155 45
MWT-B16510 08/01/07 Bottom 49 3.1 <0.23 8.8 165 10
MWT-B16520B 08/01/07 Bottom 220 4.8 0.47 15 165 20
MWT-B16520S 08/01/07 | Sidewall 67 4.2 0.3 12 165 20
MWT-B16530B 08/01/07 Bottom 46 4.6 0.29 10 165 30
MWT-B16540B 08/01/07 Bottom 16 4.2 0.28 11 165 30
MWT-B16540S 08/01/07 | Sidewall 7.2 2.7 <0.24 6.9 165 40
AREA B AVERAGE (at 2 feet)  37.9 6.3 0.5 11.6

AREA C

MWT-C2000B 08/03/07 Bottom 7.2 2.8 <0.26 7.5 20 0
MWT-C2010 08/03/07 Bottom 7.5 3.1 <0.26 7.8 20 10
MWT-C2020B 08/03/07 Bottom 11 6.9 <0.25 13 20 20
MWT-C2020S 08/03/07 | Sidewall 6.7 2.5 <0.29 9.9 20 20
MWT-C2030B 08/03/07 Bottom 34 3.8 <0.25 8.6 20 30
MWT-C2040B 08/03/07 Bottom 58 6.1 <0.27 10 20 40
MWT-C2040S 08/03/07 | Sidewall 69 6 <0.28 10 20 40
MWT-C3000B 08/03/07 Bottom 70 1.9 <0.25 7 30 0
MWT-C3010 08/03/07 Bottom 11 3.9 <0.26 7.5 30 10
MWT-C3020 08/03/07 Bottom 6.2 2.1 <0.26 7.4 30 20
MWT-C3030 08/03/07 Bottom 7.7 2.5 <0.27 9.1 30 30
MWT-C3040B 08/03/07 Bottom 42 7.9 <0.25 9 30 40
MWT-C3300S 08/03/07 | Sidewall 12 2.2 <0.27 7 33 0
MWT-C10000B 08/03/07 Bottom 30 14 <0.26 11 33 10
MWT-C3340S 08/03/07 | Sidewall 16 4.8 <0.28 12 33 40
MWT-C3340SD 08/03/07 | Sidewall 20 6 <0.28 12 33 40
MWT-C4000B 08/03/07 Bottom 7.5 2.4 <0.27 8.3 40 0
MWT-C4010 08/03/07 Bottom 5.6 1.9 <0.27 8.6 40 10
MWT-C4020 08/03/07 Bottom 6.6 2 <0.26 7.9 40 20
MWT-C4030 08/03/07 Bottom 29 3.2 <0.25 7.1 40 30
MWT-C4040B 08/03/07 Bottom 15 2.2 <0.29 11 40 40
MWT-C5000B 08/03/07 Bottom 7.2 1.8 <0.27 7.6 50 0
MWT-C5010 08/03/07 Bottom 9 2.5 <0.27 10 50 10
MWT-C5020 08/03/07 Bottom 36 5.6 <0.27 9.5 50 20
MWT-C5030 08/03/07 Bottom 27 3.7 <0.26 7.6 50 30
MWT-C5040B 08/03/07 Bottom 130 7.8 <0.27 11 50 40
MWT-C5300S 08/03/07 | Sidewall 38 3.1 <0.27 9.4 53 0
MWT-C6000B 08/03/07 Bottom 42 4.1 <0.26 8.4 60 0
MWT-C6010 08/03/07 Bottom 17 4.4 <0.27 9.9 60 10
MWT-C6020 08/03/07 Bottom 21 14 <0.28 11 60 20
MWT-C7000B 08/03/07 Bottom 7.7 2.4 <0.25 7.5 70 0
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI
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Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(ma/kg) | (mg/kg) [ (mg/kg) (mg/kg) (f) (f)
MWT-C7010 08/03/07 Bottom 20 15 <0.26 11 70 10
MWT-C7020 08/03/07 Bottom 21 16 <0.29 11 70 20
MWT-C7300S 08/03/07 | Sidewall 31 3.3 <0.25 7.6 73 0
MWT-C7300SD 08/03/07 | Sidewall 31 4.3 <0.25 8.3 73 0
MWT-C7340S 08/03/07 | Sidewall 74 11 <0.28 12 73 40
MWT-C8000B 08/03/07 Bottom 9.6 4.7 <0.27 10 80 0
MWT-C8010 08/03/07 Bottom 28 9.7 <0.27 11 80 10
MWT-C8020 08/03/07 Bottom 46 15 <0.26 12 80 20
MWT-C8030 08/03/07 Bottom 56 16 <0.28 15 80 30
MWT-C8040B 08/03/07 Bottom 130 9.3 0.31 10 80 40
MWT-C9000B 08/03/07 Bottom 38 30 <0.36 18 90 0
MWT-C9010 08/03/07 Bottom 18 14 <0.26 10 90 10
MWT-C9020 08/03/07 Bottom 33 16 <0.26 9.9 90 20
MWT-C9030 08/03/07 Bottom 52 5.5 <0.26 8 90 30
MWT-C9040B 08/03/07 Bottom 28 23 <0.28 12 90 40
MWT-C9040BD 08/03/07 Bottom 30 20 <0.29 12 90 40
MWT-C9300S 08/03/07 | Sidewall 21 13 <0.27 9.2 93 0
MWT-C9340S 08/03/07 | Sidewall 73 15 <0.29 13 93 40
MWT-C10010 08/03/07 Bottom 37 6.8 <0.26 11 100 0
MWT-C10020B 08/03/07 Bottom 37 8.5 <0.26 8.7 100 10
MWT-C10020S 08/03/07 | Sidewall 34 9.1 <0.27 9.9 100 20
MWT-C10030B 08/03/07 Bottom 42 8.3 <0.28 9.5 100 30
MWT-C10040B 08/03/07 Bottom 23 14 <0.27 11 100 40
MWT-C10040S 08/03/07 | Sidewall 34 7.5 <0.28 11 100 40
MWT-Footer-NE 08/08/07 Bottom 21 4.3 <0.28 7.5 Not Measured| Not Measured
MWT-Footer-NW 08/08/07 Bottom 23 4.8 <0.30 9.5 Not Measured| Not Measured
MWT-Footer-SE 08/08/07 Bottom 17 4.2 <0.29 9.1 Not Measured| Not Measured
MWT-Footer-SW 08/08/07 Bottom 52 7.8 <0.30 12 Not Measured| Not Measured
MWT-South-Wall 08/08/07 Bottom 35 6.5 <0.29 10 Not Measured| Not Measured
MWT-West-Wall 08/08/07 Bottom 39 6.1 <0.29 10 Not Measured| Not Measured
AREA C AVERAGE (at 3 feet) 32.2 7.7 0.3 9.9

AREA D

MWT-D0000B 08/02/07 Bottom 29 3.3 <0.27 9.8 0 0
MWT-D0020B 08/01/07 Bottom 71 6.7 0.29 11 0 20
MWT-D0020S 08/01/07 | Sidewall 76 7.4 0.28 12 0 20
MWT-D0030B 08/01/07 Bottom 28 5.9 0.25 10 0 30
MWT-D0040B 08/01/07 Bottom 36 5.5 <0.26 10 0 40
MWT-D0040S 08/01/07 | Sidewall 34 6.7 <0.26 16 0 40
MWT-D0050B 08/01/07 Bottom 43 5.9 <0.26 12 0 50
MWT-D0060 08/01/07 Bottom 96 7.4 0.4 13 0 60
MWT-D0060B 08/01/07 Bottom 110 6.9 0.37 14 0 60
MWT-D0070B 08/01/07 Bottom 38 6.8 <0.27 11 0 70
MWT-D0080B 08/01/07 Bottom 56 5.6 <0.26 11 0 80
MWT-D0080S 08/01/07 | Sidewall 73 6.8 <0.28 11 0 80
MWT-D0080SD 08/01/07 | Sidewall 54 6.9 <0.27 12 0 80
MWT-D1020 08/01/07 Bottom 60 10 0.28 12 10 20
MWT-D1030 08/01/07 Bottom 66 7 <0.26 11 10 30
MWT-D1040 08/01/07 Bottom 53 7.2 <0.26 11 10 40
MWT-D1050 08/01/07 Bottom 72 7.5 0.29 15 10 50
MWT-D1060 08/01/07 Bottom 49 6.7 <0.28 12 10 60
MWT-D1070 08/01/07 Bottom 91 7.5 <0.27 11 10 70
MWT-D1080 08/01/07 Bottom 50 6.7 <0.28 11 10 80
MWT-D2040 08/01/07 Bottom 110 6 0.26 12 20 40
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POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
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Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (f) (ft)
MWT-D2050 08/01/07 Bottom 66 7.1 <0.29 12 20 50
MWT-D2060R 08/08/07 Bottom 52 13 <0.53 17 20 60
MWT-D2070 08/01/07 Bottom 49 7.2 <0.27 11 20 70
MWT-D2080B 08/01/07 Bottom 53 6.7 <0.28 11 20 80
MWT-D2080S 08/01/07 | Sidewall 38 6.2 <0.29 11 20 80
MWT-D3040 08/01/07 Bottom 130 6.4 0.27 11 30 40
MWT-D3050 08/01/07 Bottom 130 8.5 <0.28 13 30 50
MWT-D3060R 08/08/07 Bottom 84 13 <0.35 13 30 60
MWT-D3070 08/01/07 Bottom 82 7.9 0.26 14 30 70
MWT-D3080 08/01/07 Bottom 46 7.5 <0.27 11 30 80
MWT-D12000B 08/08/07 Bottom 140 2 <0.27 8.9 120 0
MWT-D12000S 08/08/07 | Sidewall 66 2.5 <0.26 6.3 120 0
MWT-D12010 08/08/07 Bottom 130 2 <0.27 8.2 120 10
MWT-D12070R 08/14/07 Bottom 47 6.2 <0.26 16 120 70
MWT-D12080 08/07/07 Bottom 80 3.7 <0.26 11 120 80
MWT-D12090B 08/07/07 Bottom 54 2.6 <0.27 9.5 120 90
MWT-D13000B 08/08/07 Bottom 76 3.7 <0.29 8.8 130 0
MWT-D13010 08/08/07 Bottom 39 2.5 <0.26 5.7 130 10
MWT-D13070 08/07/07 Bottom 92 2.9 <0.27 10 130 70
MWT-D13080 08/07/07 Bottom 51 3.6 <0.25 12 130 80
MWT-D13090B 08/07/07 Bottom 65 3.8 <0.27 9.4 130 90
MWT-D13090S 08/07/07 | Sidewall 52 3.5 <0.26 8.6 130 90
MWT-D14000BR 08/14/07 Bottom 23 6.5 <0.27 15 140 0
MWT-D14000S 08/08/07 | Sidewall 30 1.6 <0.26 6.7 140 0
MWT-D14010 08/08/07 Bottom 35 4.9 <0.27 9.7 140 10
MWT-D15000B 08/01/07 Bottom 39 2.5 <0.27 8.5 150 0
MWT-D15000S 08/01/07 | Sidewall 51 2.1 0.43 12 150 0
MWT-D15010 08/01/07 Bottom 86 3.8 0.29 10 150 10
MWT-D15050 08/01/07 Bottom 52 3.5 0.26 11 150 50
MWT-D15060 08/01/07 Bottom 32 2.8 <0.26 7 150 60
MWT-D15070 08/01/07 Bottom 33 1.8 <0.24 4.8 150 70
MWT-D15080 08/01/07 Bottom 39 3.3 <0.26 9.7 150 80
MWT-D15090B 08/01/07 Bottom 43 3.5 <0.25 9.7 150 90
MWT-D16000B 08/01/07 Bottom 13 1.8 <0.25 5.4 160 0
MWT-D16010 08/01/07 Bottom 50 3.2 <0.24 8.1 160 10
MWT-D16050 08/01/07 Bottom 40 2.8 <0.25 7.4 160 50
MWT-D16060 08/01/07 Bottom 31 1.5 <0.27 5 160 60
MWT-D16070 08/01/07 Bottom 47 2.5 <0.28 7.8 160 70
MWT-D16070D 08/01/07 Bottom 41 2.3 <0.27 6.8 160 70
MWT-D16080 08/01/07 Bottom 23 2.9 <0.24 7.8 160 80
MWT-D16090B 08/01/07 Bottom 33 2 <0.25 6.2 160 90
MWT-D16090S 08/01/07 | Sidewall 26 3.1 <0.25 8 160 90
MWT-D17000B 08/01/07 Bottom 38 4.4 <0.25 9.9 170 0
MWT-D17000S 08/01/07 | Sidewall 57 1.9 <0.25 8.9 170 0
MWT-D17010 08/01/07 Bottom 34 2.3 <0.25 8.4 170 10
MWT-D17020 08/01/07 Bottom 34 2.3 <0.23 7.4 170 20
MWT-D17030 08/01/07 Bottom 61 1 <0.25 5.6 170 30
MWT-D17040 08/01/07 Bottom 17 2.4 <0.24 6.6 170 40
MWT-D17050 08/01/07 Bottom 32 2.8 <0.24 6.6 170 50
MWT-D17060 08/01/07 Bottom 28 2 <0.25 5.6 170 60
MWT-D17070 08/01/07 Bottom 31 2.2 <0.26 6.3 170 70
MWT-D17080 08/01/07 Bottom 9.6 5.1 <0.24 9.1 170 80
MWT-D17090B 08/01/07 Bottom 7.9 3.1 <0.25 8.9 170 90
MWT-D18000B 07/31/07 Bottom 39 2.1 <0.26 8.6 180 0
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

PAGE 6 OF 7
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (f) (ft)
MWT-D18010 07/31/07 Bottom 39 2.7 <0.26 8.1 180 10
MWT-D18020 07/31/07 Bottom 11 2.4 <0.26 7.4 180 20
MWT-D18030 07/31/07 Bottom 15 1.8 <0.27 5.1 180 30
MWT-D18040 07/31/07 Bottom 14 1 <0.26 4 180 40
MWT-D18050 07/31/07 Bottom 17 <1.1 <0.27 4.1 180 50
MWT-D18060 07/31/07 Bottom 40 1.5 <0.28 5.2 180 60
MWT-D18070 07/31/07 Bottom 24 2.6 <0.27 8.2 180 70
MWT-D18080 07/31/07 Bottom 8.1 3.1 <0.25 7.6 180 80
MWT-D18090B 07/31/07 Bottom 9.7 2.1 <0.25 7.8 180 90
MWT-D18090S 08/01/07 | Sidewall 7.2 3.6 <0.24 8.3 180 90
MWT-D19000B 07/31/07 Bottom 31 2.2 <0.25 7.7 190 0
MWT-D19000S 08/01/07 | Sidewall 49 2.3 <0.26 7.7 190 0
MWT-D19010 07/31/07 Bottom 12 2.5 <0.24 5.6 190 10
MWT-D19020 07/31/07 Bottom 10 2.5 <0.24 5.1 190 20
MWT-D19030 07/31/07 Bottom 8.8 2.9 <0.25 5.1 190 30
MWT-D19040 07/31/07 Bottom 20 1.7 <0.25 6.7 190 40
MWT-D19050 07/31/07 Bottom 11 1.7 <0.26 4.9 190 50
MWT-D19060 07/31/07 Bottom 14 <1.1 <0.26 3.7 190 60
MWT-D19070 07/31/07 Bottom 26 2.2 <0.26 7.6 190 70
MWT-D19080 07/31/07 Bottom 23 2.7 <0.24 8.1 190 80
MWT-D19090B 07/31/07 Bottom 12 3.1 <0.25 7.9 190 90
MWT-D20000B 07/31/07 Bottom 35 2.1 <0.23 9.2 200 0
MWT-D20010 07/31/07 Bottom 20 3.4 <0.25 8.7 200 10
MWT-D20020 07/31/07 Bottom 6.5 2.1 <0.23 3.3 200 20
MWT-D20030 07/31/07 Bottom 14 2.2 <0.24 5.7 200 30
MWT-D20040 07/31/07 Bottom 6.3 2.2 <0.26 7 200 40
MWT-D20050 07/31/07 Bottom 8.4 2.3 <0.26 6.2 200 50
MWT-D20060 07/31/07 Bottom 5 <1.00 <0.25 3.1 200 60
MWT-D20070 07/31/07 Bottom 44 2.8 <0.27 8.3 200 70
MWT-D20070D 07/31/07 Bottom 44 3 <0.25 7.9 200 70
MWT-D20080 07/31/07 Bottom 13 2.8 <0.24 7.3 200 80
MWT-D20090B 07/31/07 Bottom 8.6 2.9 <0.25 8 200 90
MWT-D20090S 08/01/07 | Sidewall 12 3 <0.25 7.5 200 90
MWT-D21000B 07/31/07 Bottom 120 2.6 <0.25 15 210 0
MWT-D21000S 08/01/07 | Sidewall 37 1.8 <0.24 7.2 210 0
MWT-D21010 07/31/07 Bottom 30 3.1 <0.24 9.7 210 10
MWT-D21020 07/31/07 Bottom 27 47 0.26 11 210 20
MWT-D21030 07/31/07 Bottom 8.2 3.6 <0.24 8.9 210 30
MWT-D21040 07/31/07 Bottom 10 3.1 <0.26 8 210 40
MWT-D21050 07/31/07 Bottom 9.3 3.5 <0.26 8.9 210 50
MWT-D21060 07/31/07 Bottom 18 3.1 <0.25 10 210 60
MWT-D21070 07/31/07 Bottom 32 3.2 <0.27 7.6 210 70
MWT-D21080 07/31/07 Bottom 11 25 <0.26 7.2 210 80
MWT-D21090B 07/31/07 Bottom 11 4 <0.25 8.2 210 90
MWT-D22000B 07/31/07 Bottom 20 15 <0.24 4.8 220 0
MWT-D22010 07/31/07 Bottom 15 3.2 <0.23 8.9 220 10
MWT-D22010D 07/31/07 Bottom 12 2.4 <0.24 5.5 220 10
MWT-D22020 07/31/07 Bottom 12 4.1 <0.25 10 220 20
MWT-D22030 07/31/07 Bottom 11 4.2 <0.25 11 220 30
MWT-D22040 07/31/07 Bottom 16 4.2 <0.25 11 220 40
MWT-D22050 07/31/07 Bottom 7.7 2.5 <0.26 8.3 220 50
MWT-D22060 07/31/07 Bottom 16 2.6 <0.27 9 220 60
MWT-D22070 07/31/07 Bottom 49 3.3 <0.24 8.5 220 70
MWT-D22080 07/31/07 Bottom 10 3.4 <0.25 8.8 220 80
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TABLE 3-1

POST EXCAVATION SOIL METALS CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

PAGE 7 OF 7
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (f) (ft)
MWT-D22090B 07/31/07 Bottom 11 2.9 <0.24 9.2 220 90
MWT-D22090S 08/01/07 | Sidewall 11 5.2 <0.23 8.2 220 90
MWT-D23000B 07/30/07 Bottom 12 2.6 <0.25 7.4 230 0
MWT-D23000S 08/01/07 | Sidewall 15 2.3 <0.25 6.5 230 0
MWT-D23010 07/30/07 Bottom 38 3.3 0.28 11 230 10
MWT-D23020 07/30/07 Bottom 15 2.5 <0.26 8.5 230 20
MWT-D23030 07/30/07 Bottom 22 3.1 <0.25 8.8 230 30
MWT-D23040 07/30/07 Bottom 4 <1.0 <0.26 4 230 40
MWT-D23050 07/30/07 Bottom 12 15 <0.29 6 230 50
MWT-D23060 07/30/07 Bottom 16 2 <0.26 9.3 230 60
MWT-D23070 07/30/07 Bottom 20 3.3 0.26 12 230 70
MWT-D23080 07/30/07 Bottom 9.4 3.7 <0.24 9.7 230 80
MWT-D23090B 07/30/07 Bottom 9.4 2.1 <0.25 8.3 230 90
MWT-D24000B 07/30/07 Bottom 51 1.9 0.32 8.1 240 0
MWT-D24010 07/30/07 Bottom 34 5.1 0.35 15 240 10
MWT-D24020 07/30/07 Bottom 21 2.5 <0.25 8.9 240 20
MWT-D24030 07/30/07 Bottom 9.2 3.1 <0.24 9.4 240 30
MWT-D24040 07/30/07 Bottom 18 2.6 <0.25 7.8 240 40
MWT-D24050 07/30/07 Bottom 16 2.2 <0.27 6.8 240 50
MWT-D24060 07/30/07 Bottom 15 2.9 <0.25 7.1 240 60
MWT-D24060D 07/30/07 Bottom 16 2.8 <0.26 8.9 240 60
MWT-D24070 07/30/07 Bottom 17 4.2 <0.26 7.3 240 70
MWT-D24080 07/30/07 Bottom 6.9 3.3 <0.27 9.2 240 80
MWT-D24090B 07/30/07 Bottom 12 2.1 <0.26 8.6 240 90
MWT-D24090S 08/01/07 | Sidewall 15 2.1 <0.25 7.5 240 90
MWT-D24090SD 08/01/07 | Sidewall 9.7 2 <0.25 7.3 240 90
MWT-D25000B 07/30/07 Bottom 36 1.4 <0.26 8.1 250 0
MWT-D25010 07/30/07 Bottom 22 4.1 0.33 13 250 10
MWT-D25020 07/30/07 Bottom 28 3.9 <0.25 12 250 20
MWT-D25030 07/30/07 Bottom 21 3.4 <0.25 33 250 30
MWT-D25040 07/30/07 Bottom 18 2.5 <0.26 7.7 250 40
MWT-D25050 07/30/07 Bottom 25 2.5 <0.26 17 250 50
MWT-D25060B 07/30/07 Bottom 9.3 2.4 <0.26 7.9 250 60
MWT-D25070B 07/30/07 Bottom 15 2.9 <0.26 9.1 250 70
MWT-D25080B 07/30/07 Bottom 13 2.7 <0.25 9.3 250 80
MWT-D25080S 08/01/07 | Sidewall 6 2.6 <0.25 7.4 250 80
MWT-D25090B 07/30/07 Bottom 15 3.7 <0.25 11 250 90
MWT-D25160S 08/01/07 | Sidewall 24 2 <0.25 11 251 60
MWT-D25240S 08/01/07 | Sidewall 15 3.3 <0.23 9.4 252 40
MWT-D25320S 08/01/07 | Sidewall 36 2.8 0.26 15 253 20
MWT-D25500S 08/01/07 | Sidewall 49 3.7 0.3 13 255 0
AREA D AVERAGE (at 0.5 feet) 34.95 3.66 0.30 9.15
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TABLE 4-1
LEAD EXPOSURE POINT CONCENTRATIONS
FORMER MELVILLE WATER TOWER SITE,
PORTSMOUTH RI

Area Name Size (ft.?) Average Lead Concentration, O- |Average Lead Concentration, > 2| Average Lead Concentration, All
2 ft. (mg/kQg) ft. (mg/kQg) Depths (mg/kg)
A 2300 56 39 41
B 7100 45 35 37
c® 2600 102 32 39
D 12,550 35 NA 35
East 5600 __ 17 148
ALL AREAS 30,150 72 29 57

Shaded values exceed State criteria of 150 mg/kg

@ _ Size of Area C does not include the area where the former heater building foundation was removed
NA = Not applicable.

The average value of a duplicate sample set was used in the Exposure Point Concentration (EPC) calculations.

Lead concentrations in the topsoil (0 to 0.5 feet bgs) and the backfill material (>0.5 feet bgs) were used to replace
soil removed during excavations in areas A through D when calculationg EPCs.

W5208544F
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TABLE 4-2

FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

COMPARISON OF AVERAGE METALS CONCENTRATIONS TO ECOLOGICAL CRITERIA AND BACKGROUND

Background Background
Lowest .
Ecological Average Average Site Average
Critegria Concentration Concentration Surface Soil
SeSS NeSS
Lead (plants) 120 23.2 16.6 38.08
Lead (invertebrates) 1200 23.2 16.6 38.08
Lead (birds) 11 23.2 16.6 38.08
Lead (mammals) 56 23.2 16.6 38.08
Arsenic 18 13 6.28 5.29
Cadmium 0.36 ND 0.7 0.36
Chromium 26 12.7 11.3 10.28

All values reported as mg/kg metals in soil.

Average concentrations do not include backfill material

Average Concentrations for Areas A, B and D (0-2 foot interval only) (Table H-2)

Shaded values exceed ecological benchmark
Background average concentrations from Basewide Background Report TTNUS, July 2008

SeSS - Stissing Soil, background surface soil samples
NeSS - Newport Soil, background surface soil samples

CTO 405
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v~ TREE LINE
X5 HYDRANT
® WATER GATE
¥ SPRINKLER SHUT OFF
® ELECTRIC MANHOLE
@ UTILITY POLE
B CATCH BASIN
® DRAIN MANHOLE
® MAGNETIC NAIL SET

AN CONC. = CONCRETE
\ TBM = TEMPORARY BENCH MARK
\ d AREA A MINIMUM 2’ EXCAVATION
" AREA B MINIMUM 2’ EXCAVATION
10— — — — —
- § - AREA C MINIMUM 3’ EXCAVATION
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FIGURE 4-2
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APPENDIX A

ENGINEERING DRAWINGS FOR THE MELVILLE WATER TOWER
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COLUMN DETAIL

MASONRY VALVE HOUSE
g;\_\ ~ (SEE NOTE 1)

\ METAL OIL TANK 4'x4'—6"x6'H

TO BE REMOVED & DISPOSED.

ELEVATION OF TANK & TOWER
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2"x4" CORNER STUD TO REMAIN
3/4" HORIZONTAL BOARDING TO REMAIN

2"x4” HORIZONTAL NAILING STRIPS
4'—0" ON CENTER TO REMAIN

3/4" VERTICAL BOARDING TO REMAIN
NEW 2 PLY ROOFING FELT (ALL SIDES)

REMOVE & DISPOSE OF EXIST. 1"x6” BOARDING
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SCALE: 1/4’=1'-0"

\“ N—: 4 CHANNEL 12x20.7
LIRS S
“\ :':i' q LACING BARS 2 1/4"x3/8"
< ~ (BOTH SIDES)
I |

BOTTOM OF EXIST. STEEL TANK ——=j?

LOCATION / MONITOR PLAN

GENERAL NOTES

1. THE EXTERIOR OF THE MASONRY VALVE HOUSE IS TO BE
RESURFACED WITH A PORTLAND STUCCO FINISH.

(APPROX. 12'x20'x10'H)

=

Ll Ll ll

EXIST. 2'x2" DOOR, REMOVE EXTERIOR

3/4" BOARDS & REPLACE WITH NEW —=
5/8" EXTERIOR GRADE PLYWOOD AND |

1"x4” TRIM BOARDS.

3/4” HORIZONTAL BOARDING TO REMAIN

REMOVE & DISPOSE OF EXIST. 1"x6” BOARDING

(ALL SIDES) & REPLACE WITH NEW 5/8" EXTERIOR
GRADE PLYWOOD. /

3/4” HORIZONTAL BOARDING TO REMAIN

EXIST. 1’x6” VERTICAL TRIM BOARDS TO BE REMOVED

AND REPLACED WITH NEW 1"x6” VERTICAL TRIM BOARDS

2"x4” HORIZONTAL NAILING STRIPS

4’'—0” ON CENTER TO REMAIN

ALL SIDES & REPLACE WITH NEW 5/8" EXTERIOR

GRADE PLYWOOD.

EXIST. 1'x6” VERTICAL TRIM BOARDS TO BE REMOVED
AND REPLACED WITH NEW 1"x6” VERTICAL TRIM BOARDS.

b A”
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2. "NAVY” LETTERING TO BE LOCATED IN TWO LOCATIONS

AS EXISTING.

3. ELECTRIC AT BLDG. TO BE DISCONNECTED BY GOV'T.

4. REMOVE EXIST. DOUBLE STEEL DOOR ON SOUTH SIDE
OF MASONRY VALVE HOUSE & REPLACE WITH NEW
DOUBLE STEEL DOOR "APPROX. 6’—6"Hx5'Wx1 3/4"T

3’—4”

6’-—-0”

0"

~ DETAIL OF LETTERS

MASONRY VALVE - SCALE: 3/8'=1'-0"

HOUSE ROOF

NETC DWG. NO. 27743274 DEPARTMENT_OF THE NAVY NAVAL FACIITIES ENGINEERING_COMMAND
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APPENDIX B

PROPERTY MAPS, VICINTY OF 1351 WEST MAIN ROAD, PORTSMOUTH RI



OWNER REFERENCE: UNITED STATES OF AMERICA

DEED REFERENCE: DEED BOOK 39, PAGE 26

DEED BOOK 39, PAGE 175

PLAN REFERENCE: 1.

1 THRU 4 OF 4, TOWN OF PORTSMOUTH, R.l

2. US NAVY PUBLIC WORKS CENTER NEWPORT, RI, METES
BOUNDS SURVEY OF PARCEL "P" —

57, PAGE 416

3. NETC DRAWING NO. 19654-203 OBTAINED FROM THE
NAVY (PLAN DOES NOT CLOSE)

4. NETC DRAWING NO. 20903—-216 OBTAINED FROM THE
NAVY

5. NETC DRAWING NO. 20904-216 OBTAINED FROM THE
NAVY

NOTES:

1. THE IMPROVEMENTS DEPICTED HEREON HAVE BEEN OBTAINED BY PHOTOGRAMMETRIC
METHODS AND SUPPLEMENTED WITH FIELD EDITS BY TILTON & ASSOCIATES, INC. AE
PHOTOGRAMMETRY PROVIDED BY GOLDEN AERIAL SURVEYS, INC.

HEREON.
A) SEE NOTE SIX (6)

B) NO EASEMENT DOCUMENT PROVIDED FOR 36" CONC. DRAIN PIPE FROM WEST MAIN

3. NO OBSERVABLE EVIDENCE OF EARTH MOVING WORK, BUILDING CONSTRUCTION OR
BUILDING ADDITIONS WITHIN RECENT MONTHS.

BEEN ADVISED. NO OBSERVABLE EVIDENCE OF RECENT STREET OR SIDEWALK
CONSTRUCTION OR REPAIRS.
LANDFILL.

6. PURSUANT TO NAVY PUBLIC WORKS CENTER PERSONNEL THE INTENT OF THE
THE FENCE BORDERING THE MELVILLE SITE BE THE BOUNDARY LINE. THE
DESCRIPTION AND PLAN SET FORTH IN DEED BOOK 87 PAGE 561 DOES NOT

THE BOUNDARY. FINAL CORNERS WILL BE SET BY SURVEYOR UPON RESOLUTION OF
THE DISCREPANCY THAT EXISTS BETWEEN THE DEED AND OCCUPATION LINES.

PLAN OF LAND OF FIRST, SECOND, THIRD NEWPORT NB
QUARTERS, INC. AND PARCEL "A", FILED AS 5-C—2—-MAP-2,

MELVILLE AREA I, DATE
DECEMBER 11, 1964, PWC SKETCH A-76—64, DEED BOOK

2. NO ENCROACHMENTS EXIST ACROSS PROPERTY LINES. EXCEPT AS DEPICTED OR NOTED

4. NO CHANGES IN STREET RIGHT OF WAY LINES EITHER COMPLETED OR PROPOSED AND
AVAILABLE FROM THE CONTROLLING JURISDICTION, OF WHICH THE UNDERSIGNED HAS

5. NO OBSERVABLE EVIDENCE OF SITE USE AS A SOLID WASTE DUMP, SUMP OR SANITARY

CONVEYANCE OF PARCEL NO. 1—A, AP43 TO THE TOWN OF PORTSMOUTH WAS TO HAVE

ACCOMPLISH THIS INTENT. THE UNDERSIGNED HEREBY RECOMMENDS A BOUNDARY LINE
AGREEMENT BE EXECUTED WITH THE TOWN OF PORTSMOUTH TO HOLD THE FENCE AS

AL T A/ ACSM I AND TI1IT1.FE SURVEY
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FOR INQUIRIES CONCERNING THIS SURVEY CONTACT:
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W 24959 RIVERWIND POINIE DRIVE
EBVANSVIELE, INDIANA L7775

\1—300— y oy = AN — § & J — 4
[ PREPARED FOR: Y ((PROJECT LOCATION: )
NEWPORT COUNTY, RHODE ISLAND
kPARCEL NO. 1, ASSESSOR’S PLAT 43 J

RAYMOND JAMES

& ASSOCIATES, INC.| (ProJecT ADDRESS: PROJECT TYPE:)
NEWPORT MELVILLE ALTA/ACSM
STRINGHAM AVENUE LAND TITLE SURVEY

\ ) \\PORTSMOUTH, RI 02871 CLASS 1 SURVEY J

r
JOB NUMBER:
§S32957

© COPYRIGHT 2004 U.S. SURVEYOR
This drawing, style and format is protected by

(SHEET 1 OF 3) (g?p{;i.ght and all rights are reserved. The use

is drawing style and format is strictly
prohibited without™ the written consent and
RVEYOR J

permission of U.S. SU

{ TAl #2618

VICINITY MAP

NOT TO SCALE

SHEE T INDEX

SHEET 1 OF 3

SHEET 2 OF 3
- SHEET 3 0OF 3

1 ALTAZACSM LAND TITLE SURVEY -—
=2 AL TAZACSM LAND TITLE SURVEY -—
3. ALTAZACSM LAND TITLE SURVEY
r )
PREPARED BY
. J
FLOOD DATA This property is in Zone c

of the Flood Insurance Rate Map,Community Panel No. 445405 0010 €

PURSUANT TO SECTION 1, SECTION 34—13 OF THE GENERAL
LAWS IN CHAPTER 34—13—1 ENTITLED "RECORDING OF
INSTRUMENTS", THE SUBJECT PROPERTY ABUTS THE FOLLOWING

which has an effective date of MARCH 2, 1983

and IS NOT in a Special
Flood Hazard Area. Field surveying was not performed to determine this zone.
An elevation certificate may be needed to verify this determination or apply
for an amendment from the Federal Emergency Management Agency.

STREETS:

1. STRINGHAM AVENUE
2. WEST MAIN ROAD — ROUTE 114
3. SULLIVAN DRIVE

LEGAL DESCRIPTION

Newp ort Melville
United States of America
Parcel 1 (Portion), AP 43
Stringham Avenue, Portsmouth, Rhode Island
County Of Newport

& certamn Lot or parcel of land situated on the northerly side of Stringham Avenue, in the
Town of Portsmouth, County of MNewport, State of Ehode Island and Prowidence
Plantations, bounded and described as foll ows:

Beginning at a point on the westerly sideline of West Idain Eoad, Route 114, sard point
being the southeasterly corner of the herein described parcel of land; thence running.

LYl : I
75258 48" W a distance of two hundred seventy-eight and forty-six hundredths W75°51 28" W a dllstrartlhce of sewenty and Fourteen hundredths feet (70. 145 toa
feet (278467 to a poitnt; then ce running pomt, tence running
amsle qn : : . - I
17769259507 a distance of one hundred ffty-cne and fifty-sight hundredths feet 7025754 % a dxs_t@ce of seventy-six and ninety-six hmndredths feet (76,56 to
(151 58" to apoint, thence running apoint, thence runmng
! n : .
797 5757w a distance of ninety-two and eighty-one hundredths Feet (92 517 to NE1°34°04"W a distance 0? ene hund’edfoﬂy-aght @d Forty-seven hundredﬁs
a point, then ce running teet (148.47) t_-o- apmnt,. the previous sizteen (16) courses abutting
the notthetly s de of Stringham Avenue, land of the Thited States
a2 44'23"w a distance of three hundred twenty-erght and erghty-seven of Amenca, thence nunning
hundredths Feet (328 .87 to a point; thence running . _ .
H44°30°3%"E a distance of one thousand sixteen and twenty-three hundredths
L53°22'0e" W a distance of forty-one and twenty five hundredthe feet (41.25% to feet (1LO16.23] to apoint, thence running
a point, then ce running ,
H25°437538"E a distanice of one hundredthirty-seven and sixty-seven hundredths
ITE5 3300 W a distance of fifteen and eighty four hundredths feet (15.84%to a feet (137.67") to a point; thence running
point; thence munning
1714°38"39"'E a distance of four hundred ninety-six and thirty hundredths feet
a2 25" a distance of ninety-eight and eighty-three hundre dths feet (98,827 (496.30") to a point, the previous three (3) courses abutting
to a point, thence running Sulliven Drive land now or formerly of the Town of Pertsmouth,
thence running
a1t e W a cistance of sixteen and seventy-six hundredths feet (1676 to a
point; thence mnning S73956'21"E, a distanice of two hundred thirty -three and zero hundredths feet
(233.00") to apoint; thence rinning
S6E”11'56" W a distmce af f-orty‘—two and Lortytwo hundredths feet (42.42% to a S06°14'21'E a distance of two hundred forty-five and ninety hundredths feet
point; thence mnning (245.90") to a point; thence running
HR2948 33" W a distance of two hundred sixtyfour and twenty-five hundredths 205945 29" W a distance of thres hundred seven and fifty hundredths fret
feet (26425 to a poiat; then ce running (30750 to a point; thence running
32208 30"W a distance of one hundred twe and ninety-three hundre dths feet 27301491 E a distance of five hundred five and seventy hundredths feet
(102 937 to apoint, thence running [505?0\) to apoint: thencs running
NE2"s4eW a distance OF eae huqdred eighty-six and thirty-eight hundredths 64°45'39"E a distance of two hundred ninety-six and twenty hundredths feet
feet (186.38" to a point; thence running (206,20 to h
. point, thence running
HE2o01'13" W dist £ hundred tw -tw dferty-five hundredth | . ‘ !
2 aistance of one hunared tventy-two and lorty-ve unsredthe  apcoyyy g a distance of two hundred thirty and ten hundredthe feet (230,101
feet (12245 to a point; thence running -
to a polnt, thence running
SURVEYOR'S CERTIFICATE

I HEREBY CERTIFY TO THE COMMOMWEALTH LAND TITLE INSURANCE COMPANY;

NORTHEAST HOUSING LLC; AND GMH MILITARY HOUSING-NAVY NORTHEAST LLC (COLLECTIVELY "GMH"), RAYMOND JAMES & ASSOCIATES, INC.,
WINSTEAD SECHREST & MINICK P.C., STANDARD & POOR'S RATING AGENCY; THE UNITED STATES OF AMERICA; THE SECRETARY OF THE NAVY, U.S.
DEPARTMENT OF THE NAVY, J.P. MORGAN TRUST COMPANY, NATIONAL ASSOCIATION, NOT IN ITS INDIVIDUAL CAPACITY, BUT SOLEY AS TRUSTEE
AND ITS SUCCESSORS AND ASSIGNS AS TRUSTEE UNDER A TRUST INDENTURE AND SECURITY AGREEMENT ENTERED INTO BETWEEN GMH, AND SAID
TRUSTEE DATED ON OR ABOUT __ NOVEMBER 1, 2004 FOR THE BENEFIT OF THE OWNERS OF THE BONDS DESCRIBED THEREIN (THE
"BONDHOLDERS"); THE BONDHOLDERS AND THEIR RESPECTIVE SUCCESSORS AND ASSIGNS THAT, AS OF THE DATE SHOWN BELOW:

(A) THIS SURVEY WAS MADE ON THE GROUND UNDER MY PERSONAL SUPERVISION FOR USE WITH THE TITLE COMMITMENT NO. 334631
DATED APRIL 13, 2004 AND TITLE COMMITMENT NO. 337306 DATED JUNE 21, 2004 ISSUED BY LANDAMERICA
COMMONWEALTH TITLE INSURANCE COMPANY (THE "COMMITMENT") AND THAT THIS MAP OR PLAT IS A TRUE, CORRECT AND ACCURATE
REPRESENTATION OF THE FACTS AS FOUND AT THE TIME OF THE SURVEY AS PER THE FIELD NOTES NOTED OR DEPICTED ON THIS SURVEY, AND I
HEREBY FURTHER CERTIFY THAT THE SURVEY CONFORMS TO THE CONDITIONS AND STIPULATIONS AS SET FORTH BELOW AND CORRECTLY SHOWS;
() THE BOUNDARIES AND AREAS OF THE SUBJECT PROPERTY (THE LINES OF ACTUAL POSSESSION ARE THE SAME EXCEPT AS NOTED) WITH CLEAR
OBSERVABLE ON THE GROUND POINT OF BEGINNING; (IT) THE LOCATION OF ALL STREETS, ALL RIGHTS-OF-WAY, EASEMENTS (INCLUDING
EASEMENTS ON OR OVER PARCELS WHICH BENEFIT THE SUBJECT PROPERTY) AND ANY OTHER MATTERS OF RECORD (WITH INSTRUMENT BOOK AND
PAGE NUMBER INDICATED) DESCRIBED IN THE COMMITMENT (OR OF WHICH I HAVE KNOWLEDGE OR HAVE BEEN ADVISED, WHETHER OR NOT OF
RECORD) AFFECTING THE SUBJECT PROPERTY AND EXCEPT AS SHOWN THERE ARE NO VISIBLE EASEMENTS; AND (IIl) ALL ABUTTING DEDICATED
PUBLIC STREETS OR U.S. NAVY BASE ROADS PROVIDING ACCESS TO THE SUBJECT PROPERTY, TOGETHER WITH THE NAME THEREOF;

(B) THE SUBJECT PROPERTY IS PROVIDED ADEQUATE INGRESS AND EGRESS TO REGULARLY MAINTAINED BASE AND/OR PUBLICLY DEDICATED
ROADWAYS BY WAY OF PAVED ROADWAYS. ALL MONUMENTS NOTED OR DEPICTED HEREON ACTUALLY EXIST, AND THE LOCATION, SIZE AND TYPE
OF SUCH MONUMENTS ARE CORRECTLY SHOWN;

(C) THIS SURVEY CORRECTLY NOTES OR DEPICTS THE LOCATION AND GENERAL SIZE OF ALL BUILDINGS, AND OTHER VISIBLE STRUCTURES AND
IMPROVEMENTS ON THE SUBJECT PROPERTY.

(D) TO THE EXTENT, IF ANY, THAT ANY BOUNDARY LINES OF THE SUBJECT PROPERTY ARE CONTIGUOUS WITH PROPERTY THAT IS NOT CONTAINED
WITHIN NEWPORT NAVAL BASE (THE "BASE"), THE SURVEY ACCURATELY SHOWS THE LOCATION OF UTILITY LINES AND APPURTENANT EASEMENTS
(TO THE EXTENT SUCH APPURTENANT EASEMENTS ARE INDENTIFIABLE BY VISUAL INSPECTION) THAT ENTER THE SUBJECT PROPERTY ACROSS SUCH
BOUNDARY LINES AND SERVE OR BENEFIT THE SUBJECT PROPERTY.

(E) ANY BUILDING SETBACK LINES DISCLOSED BY THE COMMITMENT AS AFFECTING THE SUBJECT PROPERTY ARE LOCATED AS SHOWN HEREON.

(F) NO PART OF THE SUBJECT PROPERTY LIES IN A SPECTIAL FLOOD HAZARD AREA AS INDICATED ON FLOOD INSURANCE RATE MAP NUMBER 445405
0010 C COMMUNITY PANEL NUMBER 10 OF 15 , PANEL NUMBER DATED MARCH 2 1983 , AS DETERMINED BY OR IN
ACCORDANCE WITH CRITERIA ESTABLISHED BY THE FEDERAL INSURANCE ADMINISTRATION OR AS DETERMINED BY OR IN ACCORDANCE WITH
CRITERIA ESTABLISHED BY ANY CITY OR OTHER GOVERNMENT AUTHORITY HAVING JURISDICTION.

(G) THERE WAS NO EVIDENCE OF RECENT EARTH MOVING ON THE SUBJECT PROPERTY;

(H) THIS SURVEY IS MADE AT LEAST IN ACCORDANCE WITH THE "MINIMUM STANDARD DETAIL REQUIREMENTS FOR ALTA/ACSM LAND TITLE
SURVEYS," JOINTLY ESTABLISHED AND ADOPTED IN 1999 BY AMERICAN LAND TITLE ASSOCTATION ("ALTA"), AMERICAN CONGRESS ON SURVEYING
AND MAPPING ("ASCM"), AND NATIONAL SOCIETY OF PROFESSIONAL SURVEYORS ("NSPS") AND INCLUDING ITEMS: 1, 2, 3, 4, 6, 8, 10, 11(a), 13, 14, 15 AND
16 OF TABLE A THEREOF, BUT EXCLUDING ITEMS: 5, 7, 9, 11(b), 12, AND 17, OF SAID MINIMUM STANDARD DETAIL REQUIREMENTS. PURSUANT TO THE
ACCURACY STANDARDS AS ADOPTED BY ALTA, ACSM, AND NSPS AND IN EFFECT ON THE DATE OF THIS CERTIFICATION, PROPER FIELD PROCEDURES,
INSTRUMENTATION AND ADEQUATE SURVEY PERSONNEL WERE EMPLOYED IN ORDER TO ACHIEVE RESULTS COMPARABLE TO THOSE OUTLINED IN
THE "MINIMUM ANGLE, DISTANCE AND CLOSURE REQUIREMENTS FOR SURVEY MEASUREMENTS WHICH CONTROL LAND BOUNDARIES FOR
ALTA/ACSM LAND TITLE SURVEYS."

() THIS SURVEY AND PLAN CONFORM TO A CLASS 1 STANDARD AS ADOPTED BY THE RHODE ISLAND BOARD OF REGISTRATION FOR

PORISMOUTH, RHODE ISI. AND

Horezg'23wyw a distance of three hundred seventy five and tharty-three
hundredihs feet (375,337 to point, the previous seven (7) courses
abutting land now or formerly of the Town of Portsmouth; thence
nmnnng.

FETMILR'E a distance of one hundred forty-eight end sizty-two hundredihs feet
{148.627) to arebar set, sard course abuttng land now or formerly
of the Town of Partsmonth (Melville School), thence running
5030746 W a distance of sixty and eighty-zeven hundredths feet (S0 87 1 to a
rebar set; thence rinning

$E7°14490"E a distance of sixty-two and four hundredths feet (62 04" to arebar
set; thence running

M02°32'18"E a distance of sixty-one and thirty-e1ght hundredths feet (61.38" ) to
a rebar set, the prewvi cus three(3) courses abutting land of the
Tited States of America, thence nunmng

S87%4249"E a distance of sewenty two and ninety-seven hundredths feet
(129770 to the westerly sideline of West Man Eoad, Eoute 114,
satd course abutting land now or formerly of the Town of
FPortsmouth (Melville School); thence running

20201711 a distance of one hundred twenty-nine and forty hundredths feet
(128.40" to a point of curwamire, said point being thirty three and
zero hundredthis feet (33 007 1eft and opposite highway Station
261+ 36 64 thence running

and curving to nght along the arc of the curve having aradius of
nine hundred ninety-five and thirty five hundredths feet (995.337 a
central angle of 127 51' 40" and alength of two hundred forty and
eighty hundredths feet (240 80" to a point, said point being thirty-
thres and zero hundredhs feet (33 007 1eft and opposite i ghway
Station 258 + 87 86, thence munning

Zouthwesterly

QIR0 S1"W a distance of five hundred e ght and e ghty hundredths fect
(508_80') to a point, sad pant being thity-three and zero
hundredths feet (32.00" left and opposite highway Station
2593 +79 06 thence running

§18°02'26"W a distance of Four hundred twenty-three and eighty hundredths feet
(42380 to a BIHE found , said point being forty-seven and zero
hundredths feet (47 00" left and opposite highway Station

249+ 35549, thence running

S16°08'S "W adistance of one hundred seventy-five and forty-nine hundredths
Feet (17549 to the point and place and beginning. The previous
five (5) courses ahutting the westerly sideline of West Man Road,
Foute 114,

The above described parcel ofland contans an area of one million nine hundred fifty-two
thousand, stz hundred, sixty-e1 ght plus or minus square feet (1,952,668+ 5 F) or forty-
four and eight tenths acres (44.3 acres) and 15 more particularly shown as Parcel 1,
(Portion) AP435 on a ALTAMACEM Land Title Swwvey Plan prepared for Raymond James
& Associates, Inc. Mewport Melville, Stringham Avenue, Portsmouth, RI Scale 17 = 507
dated June 29, 2004, reviged thry October 13, 2004 by Tilton & Associates, Inc

Newport Melville “Water Tower Site”
United States of America
Parcel 1 (Portiom), AP 43
Stringham Avenue, Portsmouth, Rhode Island

County Of Newport

& certan lot or parcel of land sitvated in the Town of Portsmouth, County of
Newport, State of Rhode eland and Providence Plantatons, bounded and descnbed as
follows:

Beginning at arebar set at the northwesterly corner of the herein described parcel of land;
thence running

S03° 077467 W a distance of sizxty and eighty-seven hundredths feet
(6087 to arehar set; thence tinning

5877 14° 40"E a distance of sixty-two and four hundredths feet
(62.047) to arebar set; thence runmng

HO2e 32187 a digtance of sixty-one and thitty-eight hundredths feet
(6138 ) to arebar set, thenes muinming

NE&72 42749 A7 a distance of sigty-one and Lorty-one hundredths feet

(61.41°) to the point and place of beginming

The above described parcel ofland contans an area of three thonsand seven hundred and
seventy-three plus or minus square feet (3,77325.F) and 15 more particularly shown as
Parcel 1, (Portion) AP43 “Water Tower Site” on a ALTAACSM Land Title Survey Plan
prepared for Raymond James & Asgociates, Inc MNewport Melville, Stnngham Avenue,
Portsmouth, RI Scale 1'=80" dated June 29, 2004, revised thru October 13,2004 by Tilton
& Associates, Inc

PROFESSIONAL LAND SURVEYORS.
INT. OB

(J) TO THE BEST OF MY KNOWLEDGE AND BELIEF THIS MAP IS SUBSTANTIALLY CORRECT AS NOTED HEREON.

CLOSURE 1: 408,877
(CLOSURE IS COMPUTER CALCULATED)

INT. PJS

FIELD REVIEWED
DATE: 06/24/04
DATE: 10/20704

DATE CERTIFICATION IS ONLY TO THE PARTIES HEREIN NAMED.
THIS SURVEY IS NOT VALID FOR ANY FUTURE TRANSACTIONS OF THIS PROPERTY.

REGISTERED PROFESSIONAL LAND SURVEYOR

DATE OF ORIGINAL: JUNE 29, 2004

LARRY E. TILTON, PLS #1785 REVISION: OCTOBER 13, 2004 DATE: . 2004
REVISION: DATE:____ |, 2004
REVISION: DATE:

' 2004)
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NOTES CORRESPONDING TO SCHEDULE B EXCEPTIONS

HOO®E

HRQEEE

AS PER COMMITMENT NO. 334631

AS PER

DOCUMENT NOT PROVIDED

EASEMENT IS NOT LOCATED O

EASEMENT IS NOT LOCATED O

N SURVEYED PREMISES

N SURVEYED PREMISES

EASEMENT DEPICTED ON SURVEY

EASEMENT DEPICTED ON SURVEY

DOCUMENT NOT PROVIDED

COMMITMENT NO. 337306 DATED JUNE 21, 2004 AT 8:00 AM (LANDAMERICA COMMONWEALTH) PARCEL NO. 1. AP 43

EASEMENT IS NOT LOCATED ON SURVEYED PREMISES

EASEMENT DEPICTED ON SURVEY

EASEMENT DEPICTED ON SURVEY

A) PARCEL A—EASEMENT DEPICTED ON SURVEY
(NOT LOCATED ON SURVEYED PREMISES)

B) BRADFORD AVENUE EASEMENT AND RIGHT OF WAY
(NOT LOCATED ON SURVEYED PREMISES)

C) PARCEL B AND PARCEL

C EASEMENTS

(NOT LOCATED ON SURVEYED PREMISES)

SITE DATA

DATED APRIL 13, 2004 AT 8:00 AM (LANDAMERICA COMMONWEALTH)

N/F
UNITED STATES OF AMERITA

N 181400

SHEET 3 OF 3

- Y VR %g R
Y 10w | 3- ;
EOFLYDM’,' ~ BIT. DRIVEWAY 0 €8
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APPENDIX C

SOIL SAMPLING AND ANALYSIS REPORT,
RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT



RHODE ISLAND
IDEPARTMENT OF ENVIRONMENTAL MANAGEMENT
235 Promenade Street, Providence, RI 02908-5767 TDD 401-222-4462

March 29, 2006

Cornelia Mueller

Environmental Protection Division, Code 408
NSN PWD Bldg.1

1 Simon Pietri Drive

Newport, RI 02841

RE: Navy Water Tower, Melville School, Portsmouth, Rhode Island
Dear Ms, Mueller,

As previously discussed, personnel from the Rhode Island Departtnent of Environmental
Management (RIDEM), Office of Waste Management have performed a semi-quantitative metals
analysis of soil samples collected at the Naval water tower located adjacent to the Melville
Elementary School, in Portsmouth Rhode Island. This sampling effort was initiated when the
Department became aware of the presence of lead containing paint chips in the vicinity of the Naval
water tower. The sampling revealed that elevated levels of metals, including lead and arsenic, were
found at concentrations exceeding the State of Rhode Island Department of Environmental
Management Residential Direct Exposure criteria. The majority of the exceedances were found at, or
m the immediate vicinity of, the water tower, Upon hearing of these results the Navy agreed to
address the contamination in the soil.

It is our understanding that the areas in question have been fenced off and the Navy routinely
mspects the area to remove paint chips. Plastic sheeting was placed over the majority of the site and
the Navy intended to take inferim measures to address the paint on the tower. These actions are
being coordinated with the RIDEM Office of Air Resources.

RIDEM views tlus action as an interim measure in the final remedial solution to address the peeling
paint, and we expect that the Navy will continue this process through the investigation and cleanup
of impaeted soils at the site. Accordingly, please submit a remedial investigation work plan for
review and approval. The Office of Waste Management understands that the investigation has to be:
conducted in sach a manner as not lo interfere with the interim measures to address the peeling paint
on the tower.

Finally, public notification will be required prior to the implementation of the investigation and
subsequent remediation of the soils in accordance with Section 7.07 of the Site Remediation
Regulations. If the Navy has any questions concerning the above, please contact this Office at (401)
222-2797, ext, 7111,

Paul Kulpa, Project Manager
Office of Waste Management

%% 30% post-consumer fiber
™y 55 & [T
APR ¢ 3 7800
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Leo Hellested, DEM OWM

Matthew DeStefano, DEM OWM

Richard Gottlieb, DEM OWM

Robert Driscoll, Town Administrator, Town of Portamouth



Semi-Quantitative Metals Analysis
Melville Elementary School
Portsmouth, RI

On December 27, 2005, the Rhode Island Department of Environmental Management’s
Field Investigation and Remediation Support Team (FIRST) performed a semi-
quantitative metals analysis of soil samples collected by RIDEM personnel at the
Melville Elementary School in Portsmouth, Rhode Island. Soil samples were collected
around the base of a water storage tank owned by the United States Navy. This tank may
have been coated with lead-based paint historically. All samples were tested for metals
only using the Innov-X Systems X-Ray Fluorescence Analyzer Model XT-440 (XRF)
operated by Michael Andrews. This testing was performed in accordance with the semi-
quantitative analysis protocol as outlined in FIRST’s Standard Operating Procedure
Manual for XRF Analysis (SOP). Paul Kulpa and Shelley Ducharme of RIDEM’s Office
of Waste Management collected all soil samples on December 27, 2005, A field sketch
of all sampling locations is included in the appendix of this report. Though the target
analyte for this confirmatory sampling was total lead, all metals, which can be detected

by field XRF technology, were evaluated.
Setting

Melville Elementary School is located at 1351 West Main Road in Portsmouth, Rhode
Island. The water tank is located on Navy property, which directly abuts the southemn
end of the school property. The tank is supported by steel legs that are surrounded by a
locked chain link fence. The Navy granted access to the interior section of the fence to
RIDEM while the Town of Portsmouth School Department granted access to the school
property. A parking lot abuts the tank fence to the North, while grassy areas surround the
fence from all other directions. A fine gravel surface lies approximately 20 feet west of
the tank where playground equipment once existed. Peeling paint was evident on the
water tower complex and paint chips were found beneath the tower inside of the fence
enclosure and outside of the fence enclosure to the north, east, and south and to a limited
extent the west. A pile of painted concrete debris, which appeared to once have been part
of the water tower building, was found south of the water tower in the adjacent woods.

Sample Collection

The semi-frozen ground surface was broken using a pointed shovel. Each sotl sample
was placed in a clear plastic bag and appropriately labeled based on its location. With the
exception of one sample, all samples were collected from the 0-2 inch depth range. Given
that this analysis was performed in accordance with field screening protocol, chain of
custody documentation was not required. Videotape and photographs were taken of the
general area and of reprehensive sample focations.



Sample Preparation

Prior to analysis, all rocks and non-particulate matter was removed from each sample.
Each sample was then homogenized thoroughly by circulating soil within the sample bag.
Given that these samples were analyzed in the field, moisture content may have an effect
on the accuracy of the results. ' '

Sample Analysis

In accordance with the semi-quantitative analysis method outlined in the SOP, each
sample was analyzed for at least 90 seconds. Since the XRF was setup in the sampling
cradle, each sample was laid over the sampling lens with a minimum of 1 inch of soil
over the lens. The sample identification was transcribed from the sampling bag to the
iPAQ interface of the XRF. All detectable metal concentrations were recorded in the
iPAQ and printed in Excel format. Prior to sampling soil, a silicon dioxide blank sample
was analyzed and all elements were below respective detection limits. Detection limits
and analytical results for all metals are available in the appendix of this report. The table -
below identifies the lead concentrations detected for each sample. Arsenic was also
‘detected in concentrations exceeding the RDEC of 7 mg/kg. All such exceedances are
noted in the table below. Analytical results obtained from employing the semi-.
quantitative process detailed i RI-DEM’s XRF SOP may have elevated minimum
detections limits that are above RIDEM’s Method ! Residential Direct Exposure Criteria
(RCDEC). The quantitative process detailed in RI-DEM’s XRF SOP should be employed
during situations where achieving detection limits at or below RIDEM’s RDEC are
desired. The differences between these processes relate mainly to sample preparation,
such as drying and sieving the samples.:



Results

Table 1: Lead and Arsenic Concentrations in Soil

Sample ID | Depth (in.) | Lead (ppm) Arsenic {ppm)
Paint Chip NA 832,78 990.88
S 0-2 “411.19 9.34
S-2 0-2 316.79 - 17.35
53 0-2 1584.93 30.79
S-4 0-2 323.24 12.91
5-5 0-2 1053.58 ND
S-6 0-2 195,02 5
5-7 0-2 68.73 4.16].
S5-8 0-2 113.42 3.82
S-9 (-2 526.32 7
S-10 0-2 31.2 1.31
S-11 0-2 44 .37 8.59
5-12 0-2 44,87 5.55
S-13 0-2 43.85 7.53
ND — Non-Detect
NA - Not Applicable
PPM — Parts per million
Depth
Sample ID {in.) Lead (ppm) Arsenic (ppm)
5-14 0-2 337.96 - 10.31
S-15 0-2 916.42 7.55
S5-16 0-2 126.36 10.92
3-17 0-2 86.16 3.7
5-18 0-2 261 3.45
S-19 Q-2 578.33 13.21
S-20 0-2 2380.64 80.32
5-21 0-2 4504 .41 81.38
3-22 0-2 880.98 ND
5-23 0-2 101.09 8.68
5-24 (-2 409.77 14.48
5-25 0-2 52.04 1.22
5-26 0-2 41.33 0.03
S-27 0-2 52.81 7.21
5-28 0-2 47.49 0.86
5-29 0-2 124.92 5.19




S-30 0-2 - 30.9 ND
S-31 0-2 49.93 ND
S-32 02 47.01 4.44
$-33 0-2 758.16 20.85
$-34 0-2 136.6 8.07
S-35 0-2 17.25] 543
S-36 0-2 25,58 299
S-37 0-2 . 84.11 1.27
5-38 0-2 485.14 ND|
- $-39 0-2 - 14.51 7.06
S-40 0-2 36.31 1.78
S-41 0-2 9.36 4.54
S-42 0-2 43.67 3.95
S-43 0-2 26.42 0.42
S-44 02 29.72 ND
S-45 0-2 9805 .22 264.2
S-45A 3-6 28854.45 1311.59
S-46 0-2 1800.88 52.34
S-47 0-2 3490.79 113.62
S-48 0-2 2171.76 92.44
S-49 0-2 2053.96 87.78
5-50 0-2 1669.44 44.89
S-51 0-2 4362.53 227.37
8-52 0-2 4002.59] - 64.72

Conclusion

As noted in Table 1, a blue pamt chip sample was collected from the ground below the
water tank. The lead concentration of this sample was 833 parts per million indicating
that lead paint does currently exist on the structure itself. Of the 52 soil samples
collected, 25 samples exceeded the Method 1 Residential Direct Exposure Criteria
(RDEC) for lead of 150 ppm and 18 of those samples exceeded the Method 1 Industrial
Commercial Direct Exposure Criteria (ICDEC) for lead of 500 ppm. The most elevated
lead concentration was 28,854 ppm and was coilected within the tank fence at location S-
45A. Though the highest lead concentrations were detected inside the fence, many of the
samples collected which exceeded the RDEC and ICDEC for lead were located just
outside of the fence as illustrated on the attached field sketch.

Of the 52 soil samples collected, 28 samples exceeded the RDEC and ICDEC for arsenic
of 7 ppm. The concentrations inside of the fence are most elevated with the highest
concentration being 1,311 ppm at S-45A. Many of the samples collected which exceeded
the RDEC and ICDEC for arsenic were located outside of the fence as illustrated on the

attached field sketch.



As illustrated by the attached field sketches, the lead (and arsenic) concentrations
exceeding the RDEC are focused around the water tank. With the exception of SV-45A
all samples were collected in the 0-2 inch depth range. Sample SV-45A was collected
from the 3-6 inch interval and also demonstrated the most elevated concentrations. These
" results indicate that elevated lead concentrations potentially exist below surface depths.

Cadmium was detected in 3 of the samples exceeding the RDEC of 39 ppm. These
samples include S-45A (81ppm), S-22 (50 ppm) and S-26 (45 ppm). Copper was
detected in one sample exceeding the RDEC of 3,100 ppm at S-51 (7,421 ppm).
Chromium was detected above 390 ppm, which is the hexavalent RDEC. The Innov-X
XRY Analyzer is not capable of differentiating between hexavalent and trivalent
chromium. Trivalent chromium has a higher RDEC of 1,400 ppm. Three samples
exceeded 390 ppm for chromium including S-45A (856 ppm), S-51 (782 ppm) and S-47
(744 ppm). Laboratory verification is necessary to determine which vanation of
chromium, or combination thereof, is represented by this field analysis.



Sample 1D |Ti Ti +f- Cr Cr +/- M Mn +/- Fe Fe +/-
biank -502.86 107.18 -31.64 25.28 -35.45 11.43 =277 12.97
paint chip 84563.62| 1544.27| -210.76 95.29 216.87 50.741 31613.16 320.73
S-1 1785.22 190.23 8.14 32.29 163.91 21.47] 14342.96 111.22
S-2 3731.26 264.83 115.34 4239 . 312.79 29.48] 26313.8 188.81
{S-3 2541.63 215.15 22.26| - 3515 138.75 22.74] 16585.71 125.74
. IS4 3237.03 223.54 84.45 35.91 147.03 22.55] 16493.88 125.28]
2|85 e | 3152.96 232.02 20.58 38.35 119.3 23.19] 17788.59] +-136.24{
S-6 1805.3 184.5 18.92 31.85 92.71 18.94] 13751.37 108.66
S-7 2462.88 203.85 57.07 33.74 16524 21.8] 15959.66 120.36
S-8 2367.44 188.48 3.12 30.69 143.46 20.42) 15300.14 112.59
S-9 1604.84 183.12 -1.89 30.92 60.88 18.8| 12409.59 99.66
S-10 1624.27 175.39 7.06 29.89 70.2 17.95] 10477.04 87.85
1811 3030.41 213.18 90.8 34.55]  190.24 22491 16235.38 121.37
S-12 2434.64] 198.44| = -57.07 31.75 112.21 21.17] 15107.65 119.91
S-13 2549.85 189.18 88.6 33.2 136.14 20.52| 13180.14 104.21
{S-14 1524.2 173.52 -15.01 30.45 40.83 18.2] 11598.44 06.49
S-15 2672.35 208.62 73.04 34,96 134.96 22.24| 17536.08 128.51
S-16 275427 200.82 -3.95 31.32 139.13 20.7{ 15300.11 1141
S-17 2071.56 188.04 5.24| 309 127.84 19.98] 13589.99 104.66
5-18 1386.87 161.78 -46.25 26.84 89.74 17.2| 10838.63 84.11
S-18 1442.31 168.45 27.41 30.21 72.72 18,321 11782.36 93.66
S5-20 2725.1 22921 - 51.88 38.35 161.8 25.04) 18716.95 143.08
S-21 2328.68 228.46 -24.97 38.56 111.68 25.25| 20465.16 151.4
5-22 2299.6 207.06 24.76 34.36 131.65 22.351 18671.29 134.27
S-23 4208.57 278.87 66.79 44.94 154.56 29.88] 31096.82 231.67
S-24 1674.57 177.53 32.83 30.91 165.77 20.43| 13604.44 103.33
5-25 2022.26 189.23 72.67 32.81 154.79 20.68| 12017.63 98.98
S5-26 1543.14 195.74 29.03 32.68 226.79 22.3] 14572.28 110.96
S-27 2851.91 222.66 0.69 34.73 194.15 23.98| 20683.21 147.27
S-28 1938.08 184.62 55.82 31.08 30.86 17.68] 12076.95 95.27
S-29 2268.91 204.78 18.82 32.64 112.32 20.28) 12701.31 103.22
S5-30 2238.53 204.28 -22.96 33.83 51.52 20.32] 122109 109.21
5-31 2809.75 204.48 22.22 31.32 116.23 19.55] 12090.97 97.29
S-32 1261.96 184.9 -16.49 30.78 187.67 21.07] 14526.84 108.48
S-33 1882.82 199.6 25.85 341 97.52 21.56| 17642.67 129.46
S-34 2372.4 199.61 26.2 32.53 107.49 20.4) 142282 110.85
S-35 1787.3 217.55 111.21 38.98 281,33 26.821 2124895 156.69
5-36 2634.55 222.685 108.41 37.73 52.23 21.71] 16492.61 131.48
S-37 2218.82 206.05 . 90.99 34.74 66.98 20.39] 15728.34 119.33
5-38 2492.28 203.51 -33.91 31.77 112.25 20.54] 13314.71 107.25
5-39 1531.36 182.78 52.96 32.6 47.09 18.26| 8854.83 83.97
S-40 1411.65 207.02 61.16 36.93 110.58 22.96] 18240.48 139.23
1S-41 769.47 182.45 85.58 34.5 141.31 20.86] 10007.03 91.38
S5-42 2237.58 201.81 21.08 32,72 §4.58 19.91 15617.94 117.5
S-43 979.47) © 167,14 5.66 30.19 87.05 18.00) 7932.63 76.15
S-44 2063.96 195.79 438.95 32.8 112.71 19.76 9505.9 87.57
S-45 5111.62 348.66 251.3 55.47 103.42 33.66] 32258.63 238.14
S-46 4006.93 278.93 224.27 46.4 82.28 28.28) 324926 223.93
S5-47 17946.21 625.17 744.45 91.72 -26.89 59.03} 147974.1] 1032.61
S-48 3348.76 254.06 150.52 42.91 132.69 26.64| 22612.45 170.5




S-49 2297.52)  201.05 38.75 34.86 367.68 26.21] 14952.23 118.31
S-50 222527  201.57 33.44 34.86 127.05 22.51] 16815.67 127.52
S-45A 3-6" | 4095.58] 426.51 856.17 93.41 194.96 57.3| 59225.56 488.22
5-51 7768.32 837 781.69 155.02 338.41 114.06] 379225.7| 3147.92
S-52 2619.02]  213.11 96.29 36.72 90.02 21.49{ B8957.24 86.87




Sample ID {Co Co +/- Ni Ni +/- Cu Cu +/- Zn Zn +/-
blank -13.27 6.66 -9.77 4.52 -11.36 317 -3.7 2.11
paint chip 1803.32 84.3] -180.28 15.29 1853.2 33.57 97.91 9.31
S-1 95.46 31.46 10.68 7.51 18.47 4.18 175.72 5.62
82 139.79 45.85 27.84 10.03 45.41 5.44| 995.64 14.24
S-3 15.08 34.11 33.56 8.45 231 4.55 774.61 11.63
S-4 75.13 34.32 17.84 8.15 21.25 4.48| 1042.68 13.62
- |18-6 ~10.41] - 3617 - 12.34 8.31 29.99 4.75] - 325.54 7.81) =
S-6 27.22{ - 30.45 2.98 7.09 4.06 3.8 48.27 3.58
S-7 29.56 32.7 717 7.45 15.33 4.09 57.62 3.79
S-8 44.35; - 30.98 1.52 7 11.55 3.81 59.52 3.67
S-9 -6.54 28.44 5.2 6.89 16.97 4.04 133.43 4.97
S-10 -7.21 25.96 11.65 6.68 -3.3 3.42 35.41 3.19
S-11 91.43 33.29 17.52 7.82 18.66 417 47.37 3.59
812 27.37 32.93 -3.04 7.38 2.7 3.89 33 3.37
S5-13 24.69 29.53 27.26 7.47 11.54 3.95 55.78 3.7
S-14 -48.96 27.52 -2.57 6.56 14.03 4 197.1 5.87
S-15 751 34.65 33.57 8.38 24.45 4.43 486.4 9.01
5-16 72.16 31.61 14.36 7.44 6.8] 3.77 51.26 3.57
S-17 63.44 29.74 9.66 7.11 4.45 3.67 41.18 3.35
S-18 71.32 25.19 ~2.28 6.13 5.4 3.41 33.41 2.98
S-19 41.05 27.33 12.36 6.86 27.41 417 293.68 . B6.75
S-20 85.7 38.13 14.85 8.89| 59.64 5.59] 814.63 12.49
S-21 19.35 39.5 41.69 9.76 56.16 . 5.72| 2157.66 21.62
S-22 133 35.93 18.92 8.29 18.98 4.27]  309.13 7.25
5-23 41.56 52.59 21.84 10.87 19.05 517 79.09 4.96
S5-24 55.31 20.28 20.18 7.21 30.22 423 105.07 4.43
S-25 -36.25 28.11 41.07 7.57 3.19 3.8 34.47 3.28
S-26 17.66 30.7 45.84 7.9 21.08 4.19 31.06 3.19
S-27 23.25 37.56 37.41 8.66 16.13 4.26 55.18 3.83
S-28 8.7 27.36 39.43 7.3 5.04 3.67 24.55 2.93
S-29 -7.23 28,25 27,93 7.5 17.29 4.16 46.97 3.59
$-30 -8.78 31.04 -0.57 7.4 1.7 4,13 19.98 3.21
S-31 -7.48 27.81 25.88 7.16 7.75 3.8 35.33 3.24
5-32 -26.64 29.73 46.93 7.65 14.44 3.95 58.64 3.66]
S-33 53.9 34.66 41.68 8.49 211 4.4 553.05 9.63
5-34 -9.58 30.63 21.56 7.46 15.58 4.11 44.82 3.52
S-35 -14.85 39.39 41.29 9.1 22.68] 4.67 53.18 -3.96
5-36 -12.25 3514 46.08 8.78 17.25 4.54 34.05 3.55
5-37 -18.53 32.24 51.64 8.24 21.81 4.33 51.84 3.7
S5-38 19.33 30.33 27.78 7.72 11.09 4.07 108.7 4,72
S5-39 -4 .48 25.35 23.6 713 1,29 3.89 12.85 2.84
5-40 10,02 36.53 36.17 8.7 14.44 4.41 42.51 3.7
S-41 -38.47 26.71 26.06 7.3 4.88 4.04 231 3.13
S-42 18.09 32.02 33.28 7.84 12.94 4.04 56.2 3.73
5-43 8.91 23.49 9.58 6.49 5.681 3.83 22.6 2.99
15-44 -36.02 25.85 23.58 7.11 10.94 4.1 28.33 3.23
S-45 -112.22 53.83 30.79 12.01 377.05 11.46 483.84 10.97
S-46 -128.08 49.67 83.55 11.22) . 37863 5.38 96.67 507
5-47 -144 .34 128.95 74.52 22.72 146.9 9.76] 1118.55 18.95
S-48 35.25 42,75 40.14 9.96 48.14 5.55 164.42 6.18



$5-49 -11.53 32,57 11 7.82 105.61 6.12 370,46 B.A17
S-50 -100.21 33.61 948 7.72 101.14 5.99 364.61 8.06
S-45A 3-6" -140.82 90.9 35.2 19.78 192.61 12.02 742.3 17.14
S-51 ‘ -978.82 250.43 162 42,541 7421.67 86.84} 3724.49 50.12
S-52 -30.57 26.63 3.75 7.41 113.58 6.44 236.18 6.91




Sample ID |As Ag +/- Se Se +/- Rb Rb +{- Sr Sr +/-
blank 0 1.04 -1.48 0.67 0.23 0.62 0.56 0.76
paint chip 99.88 10.85 -3.98 1.83 6.12 1.67] 1075.95 11.76
S-1 9.34 4.67 0.53 0.97 62.21 1.52 79.9 1.67
S-2 17.35 4.61 1.47] - 1.08 56.43 1.6 147.76 2.41
3-3 30.79 9.1 -1.03;f - 1.33 55.56 1.54 92.82 1.84
S-4 12.91 4,32 0.78] . 0.98 54.37 1.47 91.99 1.81
" S-6 -13.05 7.55 -5.47 1.1 52.43 1.53 103.69 1.98
S-6 5 3.35 -1.51 0.82 49.62 1.38 68.16 1.57
S-7 4.16 2.26 0.6 0.85 57.65 1.46 77.9 1.66
S-8 3.82 2.59 -0.52 0.79 48.64 1.31 67.61 1.51
S-9 7 5.58 -2.89 0.84 51.27 1.39 70.66 1.57
S-10 1.31 1.7] ~-1.31 0.74 61.79 1.45 73.33 1.56
S-11 .8.59 2.04 1.06 0.86 58.65 1.47 85.7 1.72
S$-12 5.55 2.06 -4.81 0.67 47.35 1.39 75.71 1.69
S-13 7.53 1.99 -0.46 0.79 55.24 1.41 78.51 1.64
S5-14 10.31 4.27 -2.26 0.85 46.27 1.34| . 6157 1.5
5-15 7.55 6.82 0.55 1.14 57.28 1.5 77.4 1.67
$-16 10.92 - 2.81 -1.31 0.79 50.17 1.35 78.14 1.62
S-17 3.7 2.36 0.47 0.82 48.81 1.33 77.25 1.6
S5-18 3.45 1.57 -1.68 0.68 38.06 1.13 67.97 1.43
S-19 13.21 5.26 -0.75 - 0.94 47.04] 1.31 57.93 1.42
S-20 80.32 11.71 -2.68 1.57 56.94 1.66 83.51 1.86
S-21 81.38 15.81 0.05 2.05 53.77 1.73 114.64 2.14
3-22 -36.34 8.5 0.67 1.12 58.75 1.51 83.98 1.73
S-23 8.68 3.1 -1.29 0.98 65.65 1.83] 203.04 3.04
S-24 14.48 4.51 -0.18 0.9 50.53 1.34 73.83 1.56
5-25 1.22 2.02 -0.38 0.8 47,76 1.35 75.02 1.62
$-26 0.03 1.85 -0.03 0.8 53.48 1.39 71.23 1.57
3-27 7.21 2.16 -0.71 0.82 65.36 1.57 77.85 1.69
5-28 0.86 1.88 (.33 0.76 44.44 1.26 66.42 1.48
S$-29 - 5.18 2.81 0.53 0.87 51.82 1.4 69.44 1.59
5-30 -1.54 1.86 -3.11 0.76 74.69 1.76 51.73 1.54
5-31 -0.18 1.94 0.16 0.8 46.26 1.3 $9.83 1.55
5-32 4.44 1.94 -0.13 0.78 46.6 1.29 63.78 1.47
S3-33 20.85 6.31 0.25 1.09 70.7 1.63 70.39 1.61
15-34 - 8.07 2.92 -1.42 0.81 44,54 1.32 68.31 1.57
S-35 5.43 1.75 (.44 -0.86 76.83 1.75 103.71 1.99
S5-36 2.99 1.84 -0.83 0.85 57.11 1.55 71.27 1.71
5-37 1.27 2.39 ~0.03 0.84 56.29 1.45 72 1.61
S-38 -8.83 3 -1.51 0.95 4917 14 85.8 1.75
S5-39 7.06 ~1.66 -0.01 0.82 64.04 1.56 70.91 1.63
S-40 1.78 1.5 -0.8 0.85 67.71 1.65 79.43 1.76
S-41 4.54 1.55 -0.48 0.81 52.34 1.45 85.4 1.77
5-42 3.95 1.95 -0.56 0.79 50.78 1.37 50.96 1.49
S-43 0.42 1.67 0.16 0.79 48.45 1.35 55.82 1.44
S-44 -0.5 1.76 -0.84 0.79 59.01 1.5 68.61 1.61
5-45 264.2 26.04 -11.62 3.08 33.63 1.99 177.73 2.99
S-46 52.34 10.52 0.09 1.53 66.61 1.8 122.39 2.26
S-47 113.62 17.9 -2 17 2.39 54.27 2.19 115.03 2.79
5-48 92.44 11.67 -1.94 1.59 51.67 1.67 143.08 2.43




S5-49 87.78 10.58 -4.66 1.39 44.72 1.46 100.38 1.83
S-50 44891 - 942 -1.94 1.33 476 1.47 88.1 1.81
S-45A 3-6" 1311.59 56.38 -51.55 6.23 30.25 3.43 71.8 3.09
S-51 227.37 24.76 -14.32 KA 25.05 2.37 49.12 2.78
S-52 64.72 14.83 -5.23 1.85 53.83 1.69 83.47 1.87




Sample ID |Zr Zr +/- Mo Mo +/- Ag Ag #/- Cd Cd +/-
blank 2.23 1.14 4.02 1.63 -72.04 8.66 -2.25 12.8
paint chip 20.7 3.51 24.07 3.09 -18.47 15.73 -45.11 20.42
S-1 ' 156.98 2.21 0.31 1.76 -63.33 8.98 35 13.59
S-2 - 192.55 2.69] 4.62 2 -40.48 10 20.34 14.75
5-3 212.83 2.6 -3.29 1.83 -44.68 9.28 29.31 13.94
S-4 246.24 2.76 0.2 1.86 -45.52 9.26 30.9 13.96
8-5 252.3 298] - +1.34 +.1.92) -~ -57.25 9.54 26.78 14.35
S-6 113.48 1.96 - -5.3 1,72 -105.62 8.91 6.34 13.39
- 18-7 170.92 2.3 -3.49 1.76|-  -77.8 9 14.41 13.6
S-8 162.04 2.16 -1.44 1.7 -91.8 8.61 14.03 12.98
S-9 192.35 2.37 -4.63 1.73 -93.69 8.78 14.7 13.26
5-10 255.23 2.65 -4.98 1.74 -82.67 8.65 15.89 13.13
S-11 230.53 2.62 -2.98 1.8 -40.1 9.08 23.22 13.65
S-12 193.6 2.5 -6 1.83] -129.83 .18 27.53 13.76
S-13 213.31 2.49 -2.46 1.77 -59.49 89 17.33 13.4
S-14 163.21 2.23 -1.88 1.75] -105.76 8.85 21.88 13.34
S5-15 216.44 2.56 -3.54 1.79 ~74.9 9.03 23.09 13.57] .
S-16 203.2 2.41 -4.43 1.73 -88.32 8.75 17.99 13.23
S-17 21435 2.46 -1.7 1.74 -68.84 8.73 1.35 13.28
S-18 195.08 2.22 -6.24 1.61] -109.81 8.12 5.63 12.36
5-19 153.28 2.09 -2.89 1.67 -89.57 8.53 21.75 12.83
S-20 138.39 2.29 -1.02 1.88 -06.93 9.6 34.64 14.41
S-21 172.24 2.51 -5.29 1.87| -120.25 9.54 2277 14.32
S-22 209.67| 2.52 0.96 1.81 -85.33 g 50.29 13.54
- |S-23 206.97 3.02 -6.69 2.12 -67.82 10.72 1.52 15.98
S-24 152.15 2.1 2.26 1.7] -148.68 8.43 36.79 12.73
$-25 200.13 2.44 -7.93 1.75 -67.74 8.96 5.77 13.59
5-26 155.56 2.16 -2.47 1.72 -44 49 88 45.33 13.54
S-27 188.44 2.44 1.18 1.83 -56.36 9.23 2.88 13.89
8-28 171.86 2.19 -0.56 1.69 -G4.59 8.8 22.81 13.04
S-29 197.62 2.44 -1.49 1.79 -27.91 9.12 22.35 13.77
S-30 126.86 2.21 -6.69 1.88 -48.69 9.86 27.95 14.84
5-31 174,19 2.25 -4.78 1.71 -38.47 8.84 9.13 13.34
5-32 134.48 2 -3.06 1.67 -50.81 8.69 18.18 13.18
3-33 145.83 217 -0.62 1.7 -67.29 9.07 28.73 13.7
S-34 147.81 2.15 -3.25 1.74 ~41.33 9.04 15.32 13.65
S-35 130.09 2.22 0.21 1.87 10.22 9.81 15.5 14.81
5-36 17477 2.47 -4.42 1.89 (.85 9.82 -4.35 14.8
5-37 173.79 2.3 -1.56] 1.78 -33.39 9.12 23.46 13.83
S-38 206.6 2.52 -0.38 1.81 -33.29 9.18 22.95 13.8
S-39 92.66 1.89 -1.73 1.76 16.13 9.43 20.71 14.25
S-40 179.75 2.47 -2.69 1.87 11,46 9.72 31.67 14.7
S-41 81.27 1.84 1.56 1.79 32.6 9.55 3.24 14.44
S-42 157.35 2.19 -3.69 1.74 -38.11 9.01 17.31 13.73
S5-43 79.23 1.74 0.58 1.71 2.29 8.1 -8.22 13.74
S-44 99.29 1.92 -0.21 1.77 12.33 9.4 21.78 14.14
5-45 149.17 2.78 1.93 2.14] -234.55 10.54 13.05 15.45
S-48 203.75 2.78 -5.33 1.98 -66 10.06 2417 15.02
S-47 149.55 3.1 -19.31 246 -144.65 12.77 30.92 18.5
5-48 189.7 2.72 -9.68 1.95 -81.44 10.03 11.66 15.04



549 120.51 2.11 2.86 1.81] -131.28 9.15 29.92 13.54
S-50 169.47 2.36 -0.64 1.82) -120.09 9.13 11.59 13.57
S5-45A 3-6" 113.98 3.46 -7.99 2.65] -316.59 13.62 81.11 19.99
S-51 32.66( 2.92 -31.48 3.15] -403.96 16.06 35.84 22.92

137.59 2.27 -5.21 1.83] -121.63 9.43 33.27 14.09

S-52




Sample ID |Sn Sn +/- Sh Sb +/- Ba Ba +/- Hg Hg +/-
blank 34.8 22.97 40.83 26.15 18.02 61.67 -3.18 2.26
paint chip 28.95 37.21 -10.85 40.72] 18092.51 628.89 -9.35 5.39
S-1 18.08 25,22 37.84 29.3] 295.86 93.39] . -1.68 2.84
S-2 31.14 27.32 -3.79 31.33 723.16| ~127.58 7.48 3.7
5-3 46.23 26 8.21 29.81 409.19 104.87 -2.38 3.66
S-4 51.92 25.93 -2 29.92 349.28 105.41 2271 - 331
S-6 65.84 2681] = -23.88]- - 31.06] - 426.94| - 110.17 - -8.04] 323
5-6 -29.55 24.67 -6.34 28.53] - 13927 88.64 -3.37 2.6
S5-7 5.85 2514 -32.51 29.02{ 325.69 97.31 4.95 2.85
S-8 -19.52 24.01 -25.55 27.65 131.23 88.33 -3.53 2.48
S-9 -3.21 2427 -27.83 27.98 157.1 88.03 0.4 2.95
3-10 3.67 24.08 -41.11 27.89 24277 85.82 -4.92 242
5-11 2.32 2532 -4.84 29.36] 334.88 99.82 -0.73 - 2.68
512 -4.73 25.36 -33.3 29.07 -13.59 91.19 -6.78 2.5
$-13 -11.2 24.67 -23.88 28.35] 29481 94,22 3.58 2.76
S-14 6.05 24.44 -16.38 28.09 45.95 83.78 ~11.59 245
S-15 2.25 2522 -35.64 29.08| . 262.56 99.32 6.26 3.43
S-16 518 24.26 -30.28 27.99 250.59 93.98 -6.39 245
S-17 -6.4 24.54 -44.45 28.23 275.8 90.61 0.25 2.63
5-18 2.75 22.62 15.77 26.11 234.28 79.92 -2.84 2.32
S5-19 -30.32 23.52 -3.56 2711, 124,91 82.65 2.17 2.92
S-20 52.31 26.6 17.75 30.72] - 365.7 111.12 2.59 4.28
38-21 32.34 26.54 -16.47 30.6] 404.65 115.26 _-3.44 5.18
5-22 39.35 25.11 -4.76 28.95] 408.74 101.21 -2.69 3.1
5-23 20.71 29.8 -32.01 34.29 152,12 126.51 0.73 3.34
5-24 -35.71 22.89 3.44 26.51 253.7 87.09 -3.58 2.62
S-25 40.64 24.86 20.08 28.51 233.99 90.87 0.5 2.67
8-26 65.76 25.08 20.66 28.99] 728.79 100.41 1.64 2,67
S-27 -10.36 25.8 10.46 29.92 495.88 106.8 8.97 3.04
5-28 527 2418 -1.36 27.83 379.09 90.14 -2 2.47
S-29 17.46 2583 27.91 29.41 538.85 100.22 1.01 2.77
5-30 3.94 27.63 -26.22 31.88 20.35 94.76 -3.37 2,74
5-31 42.25 25.02 -29.76 28.78 431.75 96.78 3.21 2.7
5-32 -8.14 24.49 -35.02 28.28 661.18 95.67 5.23 2.72
S-33 34.53 2517 1.81 28.98 32797 98.28 -0.2 3.21
S-34 55.19 25.3 -7.59 29.15 294.61 95.15 ~3.99 2.58
S5-35 4777 27.76 -27.55 32.29 563.8 109.6 5.38 3.05
5-36 18.33 27.7 43.58 31.95 349.26{ 10597 1.38 2,92
S-37 45,71 2575 0.84 29.84 515 101.03 3.61 2.83
S-38 25.29 2554 -22.9 29.43 289.04 96.78 -(.19 2.95
5-39 43.05 26.58 -0.2 30.61 201.76 . 89.28 -0.05 2.69
5-40 70.57 27.63 -44.53 32.08 576.74 106.05 10.17 3.19
S-41 9.36 26.98 -38.48 31.02 549 47 96.32 2.34 2.8
S-42 89.95 25.57 -53.53 29.55 436.69 98.13 5.66 2.84
S5-43 27.85 2557 -15.57 20.48 250.99 84.64 3.55 2.71
S-44 46.71 26.33 -20.98 30.341  297.89 94.15 4,57 2.84
3-45 55.13 27.94 18,42 31.71} 1868.65 175.29 -8.73 7.08
S-46 78.86 2772 -47.33 31.88 841.08 134.49 -4,92 3.84
5-47 52.8 34.75 340.99 41.031 1904.51 276.09 -8.7 6.14
5-48 -3.49 28.06 -43.37 32.57 490.59 121.48 -2.82 4.09




S-49 19.13 24.54 39.03 28.13 88.93 95.64 -3.87 3.71
S-50 -18 24.8 0.12 28.58 146.08 96.7 -1.47 3.58
S-45A 3-6" 92.97{ 37.03 -3.85 42.09 542.56 219.35 -44.61 13.85
S-51 2661.94 56.74]  302.62 49.97| 4468.32 436.99 -6.8 9.54
S-52 -0.51 25.71 -15.44 29.68 213.15 101.55 -2.66 4.54




Sample ID {Pb Pb +/-
blank -5.58 1.54
paint chip 832.78 15.57
S-1 411,19 6.7
S-2 316.79 6.47
S5-3 1584.93 14.65
S-4 323.24 6.1
S-5 1053.58 11.78
3-6 195.02 4.71
S-7 68.73 3.15
S-8- 113.42 3.62
8-9 626.32 8.23
S-10 31.2 2.41
S-11 44.37 2.75
S-12 44 .87 2.81
S-13 43.85 2.7
S-14 337.96 6.06
38-15 916.42 10.37
S-16 126.36 3.83
S5-17 86.16 3.3
S-18 26.1 2.18
S-19 578.33 7.67
S-20 2380.64 19.94
S-21 4504.41 31.26
$-22 880.98 10.14
S-23 101.09 4,26
S5-24 409.77 6.44
5-25 52.04 2.86
S-26 41.33 2.64
S-27 52.81 2.95
S-28 47.49 2,67
5-29 124,92 3.93
8-30 30.9 2.7
S-31 49.93 2.77
5-32 47.01 268
S$-33 758.16 9.35
5-34 136.6 4.04
5-35 17.25 2.4
S-36 25.58 2.57
3-37 84.11 3.38
S-38 485 .14 7.39
$-39 14.51 2.23
S5-40 36.31 2.76
S-41 9.36 213
S-42 43.67 2.71
S5-43 26.42 2.4
1S-44 29.72 2,53
S-45 9805.22 65.34
S-46 1800.88 1717
5.47 3490.79 33.25¢
5-48 2171.76 19,47




S-49 2053.96 17.46
S-50 1669.44 15.19
S5-45A 3-6" | 28854.45] 214.94
$-51 4362.53 48.42
S-52 4002.59 28.52
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APPENDIX D

LETTER REPORT FOR PAINT CHIP SAMPLING AND ANALYSIS,
TETRA TECH NUS INC.



TETRA TECH NUS, INC.
55 Jonspin Road » Wilrnington, MA 01887-1020
Tel 978.658.7899 = Fax 978.658.7870 » www tetratech.com

C-NAVY-08-06-2123W
June 2, 2006
Project Number GN1611

Mr. James Colter

Remedial Project Manager

Facilities Engineering Command, Mid-Atlantic
Naval Facilities Engineering Command

10 Industriat Highway, Mail Stop 82

Lester, Pennsylvania 19113

Reference; CLEAN Contract No. N62472-03-D-0057
Contract Task Order No. 008

Subject: Results from Paint Chip Sampling, Melville Water Tower
Portsmouth, Rhode [sland

Dear Mr. Colter:

As you know, on December 27, 2005, the Rhode lsland Department of Environmental Management
conducted a sampling and screening analysis of soil around the water tower located near the Melville School,
at 1351 West Main Road, in Portsmouth Rhode Island. Based on that screening analysis RIDEM noted
elevated concentrations of lead and detectable concentrations of arsenic in soil around the tower, and cited
the paint from the water tower as a possible source.

In accordance with the SOW from the Naval Facilities Engineering Command, EFA Northeast, dated
5/9/08, Tetra Tech NUS, Inc. collected samples of paint chips from the Melville Water Tower on May 25,
2006. This effort was conducted to better understand the constituents of the paint on the tower, prior to
conducting further investigations of the soil under the tower. Present during this effort were Cornelia
Mueller, NAVSTA Environmental office, John Lambalot, NAVSTA ROICC office, Paul Kulpa, RIDEM and
Lisa Thuot of the US Environmental Protection Agency laboratory in Chelmsford, MA.

Sampling and Analysis

Samples of paint chips were collected and analyzed for lead, arsenic and PCBs. Analysis for lead was
conducted because the RIDEM reported high concentrations of lead in soil under the water tower and
cited paint from the water tower as a possible source. Analysis for arsenic was conducted because
detectable concentrations of arsenic were found in the cne paint chip sample collected by RIDEM, and it
was determined necessary to resolve the possible presence of arsenic as a primary ingredient in the paint.
Analysis for PCBs was deemed appropriate because the Navy has historic knowledge of PCBs used in
some paint for steel structures (antenna arrays in Cutler Maine) and therefore, has deemed it prudent to
assure that no PCBs were used in the paint on this structure.

Three samples of paint chips were collected from the steel water tower structure itself. Cne sample of
paint chips was collected from the wooden “freeze box” insulating the piping between the heating building
and the tank. In addition, one sample and a duplicate were collected of loose chips, dirt, and cther
material swept by the abatement contractor from the upper portions of the structure. One agueous blank
sample was collected and analyzed for quality control purposes.

To collect paint chips, loose and adhered paint chips were mechanically removed using pre-cleaned steel
scrapers and chisels. The paint in the fest areas was removed completely to the steel surface, or to the
extent practical. Paint removed from each location was placed in a plastic bag and homogenized. One
aliquot of each sample was provided to an analytical laboratory under contract to Tetra Tech NUS, Inc
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(Katahdin Analytical of Westbrook Maine) for analysis of the parameters as described above. Katahdin
Analytical conducted a gquantitative analysis of these samples using standard USEPA metheds for
evaluating hazardous constituents in solids. A second aliquot of each sample was provided to the US
Environmental Protection Agency for screening analysis by X-Ray fluorescence. A third aliquot of each
sample was offered to RIDEM for their analysis also, but was refused.

Results

A summary of results is provided on the attached table. Raw data from Katahdin Analytical is also
attached. These results indicate the presence of elevated concentrations of lead in paint from four of the
five sample focations tested, typical of lead-formulated paint. Low concentrations of arsenic were
detected in samples from two locations, and elevated concentrations of arsenic were detected in a sample
from one location. Finally, traces of PCBs were detected in the sample collected of the chips and
sweepings from the upper tank area and the duplicate sample from that material.

Based on the sampling and analysis, it appears that lead is present at high concentrations in paint chips
taken from the steel structure. These concentrations are typical of lead-formulated paint. In addition,
arsenic was found in these samples up to a concentration of 74 mg/kg.

A drum containing approximately two cubic feet of mixed paint chips, dirt and sweepings from the upper
portions of the water tower were sampled and found to contain low concentrations of arsenic, moderate
concentrations of lead and trace concentrations of PCBs. The presence of PCBs in the sweepings but not
in the paint samples indicates an incidental presence of PCBs in the material in the drum, and is not
indicative of an ingredient in the paint.

Faint chips from the steel were noted to be separating from the steel as oxidation is occurring. The rust
that forms behind the paint appears to be breaking the paint away from the structure. However, it was
observed that on the lower areas of the steel where paint chip samples were collected, this paint was still
adhered fairly well.

Paint from the wooden “freeze box” at the center of the structure is peeling badly. Paint chips from this
structure have been found on the ground surface around the tank and are easily distinguished from those
of the lead paint on the steel structure. These paint chips from the wooden freeze box were measured to
contain very little lead, no arsenic and no PCBs: concenirations of lead in this paint are measured 1o be
below what RIDEM considers acceptable for soil in residential areas, and are not indicative of lead-
formulated paint.

Summary

Lead was found in paint from four of the five sample locations tested, at concentrations typical of lead-
formulated paint. The presence of arsenic in cne paint chip sample at a concentration of 74 mg/kg
correlates to that observed by RIDEM in their screening analysis of the paint chip sample cited in their
report dated December 27, 2005. However, it is the presence of lead that is commonly known and
regulated for reieases of applied paints. Arsenic is known to have been used in some formulations of
pigments used in paint, sometimes orange. violet, and most ofien, green (Alphen, 1998). Orange layers
(possibly primer) were noted in paint chip samples collected although most of the paint on the tower
structure is blue.

Two cther points should be noted. First, the sample providing the arsenic result of 74 mg/kg was partially
collected from the concrete footing of the southeast leg of the tower structure. If arsenical pesticides were
used in this area when the paint was applied, they could have become encapsulated on the footing by the
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paint, and thus captured in the sample collected. Second, it has been noted by TINUS and others that
arsenic is a naturally occurring element in soiis on Aquidneck Island, and the task of differentiating arsenic
that is naturally occurring from arsenic that may be present as a minor ingredient in paint pigment within
the vicinity of the tower would be difficult and unnecessary. Other investigations are being conducted by
the Navy to better understand the presence of arsenic in soil.

Many metals and other ingredients are present in paints as ingredients of pigments, extenders, binders,
etc. Since the paint used on the tower had a much higher concentration of lead compared to arsenic it can
be assumed that lead is more prevalent, concentrated and therefore of greatest health concern.
Theretore, concentrations of lead should be used to evaluate the soil surrounding the water tower and
used to direct appropriate remedial action, if one is necessary. With lead being the main chemical of
concern, any action taken will address not only lead but any other constituents of the paint that may have
been introduced to the environment as a result of previous maintenance efforts.

Based on these findings, it is recommended that following the Navy's abatement project currently in
progress, a soil investigation in the vicinity of the Melville Water Tower be conducted for lead only.

If you have any questions on this material, please do not hesitate to contact me.

Very truly yours,

Stephen {Parker, LSP

Project
SSP/p
Enclosures

c:  C.Mueller, NAVSTA (w/encl.

J. Trepanowski/G. Glenn, TINUS (w/encl.)
File GN1611-3.2 (w/o encl.) File GN1611-8.0 (w/encl.)



Summary of Paint Analysis

Melville Water Tower
Portsmouth Rhode Island

Samples Collected by Tetra Tech NUS, Inc. May 25, 2006

Sample No. Description Total Lead Total Arsenic Total PCBs Split with
EPA?

FTO1 Cld paint from diagonal brace 49,500 mg/kg ND ND No
southwest - blue, red orange
layers.

PT02 “Freeze Box" - paint peeling 83.2 mg/kg ND ND Yes

.| from wooden structure, south

side, blue paint and white
primer underneath.

PT03 Sweepings, dirt and chips 28,800 my/kg 7.6 mg/kg 4.4 mg/kg No
collected by contractor and
stored in drum.

DUPA1 Duplicate of PTO3, collected for | 39,300 mg/kg 7.4 mg/kg 3.8 mg/kg No
guality control.

PT04 North east steel plates on 57,600 mg/kg 2.4 mgfkg ND Yes
footing - blue, red orange
layers.

PTO5 Southeast diagonal and 39,300 mgrkg 74 mg/kg ND Yes
concrete footing. New and old
paint mix.

RB1 Field blank on clean sampling ND ND ND No

tools for quality control.

Action level for lead in soil is 150 mg/kg residential, 500 mg/kg industrial/commercial
Action tevel for arsenic in soil is 7 mg/kg in both residential and commercial/industrial

ND — Not Detected




1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: MWT-5-PT01
Matrix: SOIL 8DG Name: WW2585
Percent Solids: weight as received Lab Sample ID: WW2585-001

Concentration Units : mg/Kg

CASNo.  Analyte Concentration C Q M DF Adjusted PQL Adjusted IDL

7440-38-2 ARSENIC, TOTAL 042 U P 2 0.98 0.42

7439-92-1 LEAD, TOTAL 49500 P 100 30 10.06
Comraents:

FORMI-IN
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: MWT-S-PT02
Matrix: SOIL SDG Name: WW2585
Percent Solids: weight as received Lab Sample ID: WW2535-002

Concentration Units : mg/Kg

CASNo.  Analyte Concentration € Q M DF  Adjusted PQL Adjusted IDL

7440-38-2 ARSENIC, TOTAL 025 U P 1 0.58 0.25

7439-92-1 LEAD, TOTAL 83.2 P 1 0.36 0.12
Comments:

FORMI-IN
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Servieces Client Field ID: MWT-S-PT03
Matrix: SOIL SDG Name: WW2585
Percent Solids: weight as received Lab Sample ID: WW2585-003

Concentration Units : mg/Kg

CASNo.  Analyte Concentration C Q M DF  Adjusted PQL Adjusted [DL

7440-38-2 ARSENIC, TOTAL 7.6 P 2 1.0 0.45

7439-52-1 LEAD, TOTAL 28800 P 50 16 5.39
Comments:

FORMI - IN
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: MWT-5-PT04
Matrix: SOIL SDG Name: WW2585
Percent Solids: weight as received Lab Sample ID: WW2585-004

Concentration Units : mg/Kg

CAS No.  Analyte Concentration C Q M DF  Adjusted PQL Adjusted IDL

7440-38-2 ARSENIC, TOTAL 2.4 P 2 1.2 0.51

7439-92-1 LEAD, TOTAL 57600 P 100 37 12.31
Comments:

FORMI-IN
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: MWT-3-PT05
Matrix: SOIL SDG Name: Ww2585
Percent Solids: weight as received Lab Sample ID: WW2585-005

Concentration Units : mg/Kg

CAS No.  Analyte Conceniration C Q M DF  Adjusted PQL Adjusted IDL

7440-38-2 ARSENIC, TOTAL 74.0 P 25 11 4.93

7439-92-1 LEAD, TOTAL 39300 P 50 14 471
Comments:

FORMI-IN
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: MWT-S-DUP1
Matirix: SOIL SDG Name: WW23585
Percent Solids: weight as received Lab Sample ID: WW2585-006

Concentration Units : mg/Kg

CAS Ne.  Analyte Concentration C Q M DF Adjusted PQL Adjusted IDL

7440-38-2 ARSENIC, TOTAL 7.4 P 3 1.8 0.79

7439-92-1 LEAD, TOTAL 39300 P 50 19 6.30
Commenis:

FORM i-IN
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INORGANIC ANALYSIS DATA SHEET

Labh Name: Katahdin Analytical Services Client Field ID: MWT-A-RBI
Matrix: WATER SDG Name: WW2585
Percent Solids: Lab Sample ID: WW2585-007

Concentration Units : ug/L

CAS No.  Analyte Concentration C Q M DF¥  Adjusted POL Adjusted IDL
7440-38-2 ARSENIC, TOTAL 345 U P 1 8.0 345
7439-92-1 LEAD, TOTAL 165 U P 1 5.0 1.65

Color Before: N/A Clarity Before: N/A

Color After: N/A Clarity After: N/A

Comments:

FORMI-IN



FATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID: Ww2585-1

Project:; CTO 0008 Portsmouth Client ID:; MWT-S-PTOL

BO No: SDG: WW2585

Sample Date: 05/25/06 Extracted by: GN

Received Date: 05/26/06 Extraction Method: SWe46 3540
Extraction Date: 05/26/06 Analyst: JLP

Analysis Date: 30-MAY-2006 17:08 Analysis Method: SWB46 8082
Report Date: 05/31/2006 lab Prep Batch: WG28544
Matrix: SOIL Units: ug/Kg

% Solids: 100

CAB# Compound Flags Regults DF PQL Adj.PQL Adj.MDL
12674-11-2 Aroglior-1016 U 68 1.0 17 68 64
11104-28-2 Aroclior-1221 U 68 1.0 17 648 &8
11141-16-5 Aroclor-1232 U 68 1.0 17 68 21
53469-21-9 Aroclor-1242 o &8 1.0 17 68 27
12672-29-8 Arocior-1248 o 68 1.0 17 68 23
11097-69-1 Aroclor-1254 U &8 1.0 17 68 52
11096-82-5 BAroclior-1260 U 68 1.0 17 68 56
877-09-8 Tetrachloro-m-xylene 57%

2051-24-3 Decachlorchiphenyl 53%

Page 01 of 01 6WES039.4



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID: WW2585-2

Project: CTO 0008 Portsmouth Client ID: MAT-S-PTO2

BC NO: SDG: WW2585

Sample Date: 05/25/086 Extracted by: GN

Received Date: 05/26/086 Extraction Method: SWB46 3540
Extraction Date: 05/26/06 analyst: JLP

Analygis Date: 30~MAY-2006 17:37 Analysis Method: SWB46 8082
Report Date: 05/31/20086 Lab Prep Batch: WGE28544
Matrix: SOIL Units: ug/Kg

% Solids: 1o0

CAB# Compound Flags Results DF PQL: Adj.PQL Ad).MDL
12674-11-2 Aroclor-1016 o 41 1.0 17 41 38
11104-28~-2 Aroclor-1221 o 41 1.0 17 41 41
11141-316-5 Arcclor-1232 T 41 1.0 17 41 13
53469-21-9 Aroclor-1242 03 42 1.0 17 41 16
12672-29~6 Aroclor-1248 o4 41 1.0 17 41 14
11097-69-1 Arocloxr-1254 1°) 41 1.0 17 41 31
11086-82-5 Arcclor-1260 v 41 1.0 17 41 34
877-09-8 Tetrachloro-m-xylene 52%

2051-24-3 Decachlorobiphenyl 46%

Page 01 of 01 6WE5040.d



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID: WW2585-3

pProject: CTO 0008 Portsmouth Client ID: MWT-S-PTO3

DO NO: 8DG: WW2585

Sample Date: 05/25/06 Extracted by: GN

Received Date: 05/26/06 Extraction Method: SW846 3540
Extraction Date: 05/26/06 hnalyst: JLP

Analysis Date: 30-MAY-2006 18:05 Analysis Method: SWB46 BO0S2
Report Date: 05/31/2006 Lab Prep Batch: WG28544
Matrix: SOIL Units: ug/Kg

% So0lids: 100

CAB# Compound Flage Resgults DF PQL  Adj.PQL Adj.MDL
12674-11-2 Aroclor-1016 5] 34 1.0 i7 34 32
11104-28-2 Arocleor-1221 v} 34 1.0 17 34 34
11141-16-5 Aroclor-1232 U 34 1.0 17 34 i1
5346%-21-9 Aroclor-1242 4400 1.0 17 34 13
12672-29-6 Aroclor-1248 u 34 1.0 17 34 i1
110%7-69-1 Aroclor-1254 U 34 1.9 17 34 26
11096-82-5 Aroclor-1260 ko 34 1.0 17 a4 28
877-09-8 Tetrachloro-m-xylene * 30%

2051-24-~3 Decachlorobiphenyl *1470%

Page 01 of o1 6WE5041.4



KATAHDIN AMNALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID; WW2585-4

project: CTO 0008 Portsmouth Client ID: MWT-S-PT04

PO NO: SDG: WW2585

sample Date: 05/25/06 Extracted by: GN

Received Date: 05/25/06 Extraction Method: SW846 3540
Extraction Date: 05/26/06 Analyst: JLP

Analysis Date: 30-MAY-2006 18:33 Analysis Method: swa4aé6 8082
Report Date: 05/31/2006 Lab Prep Batch: WG28544
Matrix: SOIL Units: ug/Rg

% Solids: 100

CAB# Compound Flags ReBults DF PQL  Adj.PQL Adj.MDL
12674-11-2 Arcclor-iQle r) 32 1.0 17 34 32
11104-28-2 Aroglor-1221 5] 34 1.0 17 34 34
11141-16-5 Aroclor-i23z2 o) 34 1.0 17 34 11
53469-21-9 Arcclor-1242 U 34 1.0 17 34 13
12672-29-§ Aroclor-1248 v 34 1.0 17 34 11
11097-6%-1 Aroclor-1254 U 34 1.0 17 34 26
11096-82~5 Aroclor-1260 fod 34 1.0 17 34 28
877-09-8 Tetrachloro-m-xylene 46%

2051-24-3  Decachlorobiphenyl 57%

bage 01 of 01 6WES042.d



EATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID: WW2585-5

project: CTO 0008 Portsmouth Client ID: MWT-S-PTOS

PO No: SDG: WW2585

Sample bate: 05/25/06 Extracted by: CN

Received Date: 05/26/06 Extraction Method: SWB4& 3540
Extraction Date: 08/26/0s Analyst: JLP

Analysis Date: 30-MAY-2006 19:01 Analysis Method: SW846 8082
Report Date: 05/31/2006 Lab Prep Batch: W328544
Matrix: SOIL Units: ug/Kg

% Solids: 10¢

CAS# Compound Flags Results DF PRL  Adj.PQL Adj.MDL
12674-11-2 Aroclor-1916 u 100 1.0 17 100 96
11104-28-2 Aroclor-1221 o) 100 1.0 17 100 100
11141-16-5 Arocloxr-1232 U 100 1.0 17 100 32
53469-21-9 Aroclor-1242 U 100 1.0 17 1g0 40
12672-29-8 Aroclox-1248 is) 100 1.0 17 100 34
11087-69-1 Arocloxr-1254 U 100 1.0 17 100 78
11096-82-5 Arcclor-1260 o) 100 1.0 17 100 84
877-09-8 Tetrachloro-m-xylene 42%

2051-24-3 pecachlorcbiphenyl 41%

Page 0l of o1 EWRES043.4



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Labh ID: WW2585~6DL

Project: CTO 0008 Portsmouth Client Ib: MWT-S-DUPL

PO No: SDG: WW2585

Sample Date: 05/25/06 Extracted by: GN

Received Date: 05/26/06 Extraction Method: SW846 3540
Extraction Date: 05/26/06 Analyst: JLP

Analysis Date: 30-MAY-2006 19:29 analysis Method: SWB46 B0B2
Report Date: 05/31/2006 Lab Prep Batch: WGE28544
Matrix: SOIL Units: ug/Kg

% Solids: 100

CAB# Compound Flags Regults DF PRL  Adj.PQL Adi.MDL
12674-11-2 Aroclor-1016 T 340 10 17 340 320
11104-28-2 Aroclor-1221 o 340 10 17 340 340
11141-16-5 Aroclor-1232 U 340 i0 17 3490 110
53469-21-9 Aroclor-1242 3800 10 17 340 130
12672-29-6 Aroclor-1248 T 340 10 17 340 110
11097-69-1 Aroclor-1254 11 340 10 17 340 260
11096-82-5 Arocler-1260 T 340 10 17 340 280
877-09-8 Tetrachloro-m-xylene D

2051-24-3 Decachlorocbiphenyl D

Page o1 of 01 6WES044.d



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NUS, Inc Lab ID: wWwW2585-7

project: CTO 0008 Portsmouth Client ID: MWT-A-RB1

PO NO: 8DG: WW2585

Sample Date: 05/25/06 Extracted by: KF

Received Date: 05/26/06 Extraction Method: SW846 3510
Extraction Date: 05/26/06 Analyst: JLP

Analysis Date: 30-MAY-2006 15:15 Analysis Method: SWB46 8082
Report Date: 05/31/2006 Lak Prep Batch: WG2B514
Matrix: WATER tnits: ug/L

% Solids: NA

CAS# Compound Flags Regults DF PQL  Adj.PQL Adj.MDL
12674-11-2 Arxoclor-10ie 1) 0.50 1.0 0.50 0.50 0.38
11104-28-2 Aroclor-1221 T 0.50 1.0 0,50 0.50 0.16
11141-16-5 Aroclor-1232 u 0.50 1.0 0.50 0.50 0.26
53465-21-9 Aroclor-1242 U 0.50 1.6 0.50 0.50 6.20
12672-29-6 Aroclor-1248 o 0.50 1.0 0.50 0.50 0.18
11097-69~1 Aroclor-1254 u a.50 1.0 ¢.50 0.50 0.24
11096-82~5 Aroclor-~1260 U 0.50 1.0 0.50 0.50 0.25
877-09-8 Tetrachloro-m-xylene 80%

205%-24-3  Decachlorobiphenyl 73%

Page 01 of 01 6WES035.d



APPENDIX E

REGRESSION ANALYSIS FOR IN-PLACE EVALUATION OF SOIL



.Parker, Sitephen . : , - e

From: Parker, Stephen
ent: Wednesday, May 23, 2007 5:36 PM
«0: Jim Colter, Mid Atlantic; Cornelia Mueller NAVSTA Newport
Cc: Forrelli, James; Trepanowski, John; Glenn, Garth; Smith, Brandon; Logan, Joe
Subject: Melville Water Tower: Assessment of TCLP Lead
Attachments: MWT RCRA C soil.PDF; MWT Total TCLP Pb Rr.xlIs
All -

Attached is a brief assessment of the TCLP and total lead concentrations that were measured in 8 samples collected at
the Melville Water Tower site in Portsmouth RI on May 16, 2007. Each sample was collected as a three - point composite
sample from locations formerly sampled. Sample locations were selected to provide a range of total and TCLP lead
concentrations to develop a correlation between the two parameters.

A linear regression for comparing total lead to TCLP lead was conducted for all 8 samples collected on that day, which
provides an R2 of 0.56. With one data outlier ejected from the data set, the linear regression provides an R2 of 0.989.
The R2 indicator illustrates how well the Linear Regression Trendline approximates real data points. An R2 of 1.0 would
provide the highest confidence possible for predicting TCLP concentrations using total lead concentrations.

Using this information, it can be predicted that the soil that contains 1,000 mg/kg of total lead or more is likely to exceed
the TCLP limit for lead of 5 mg/L. Therefore, soil containing above 1,000 mg/kg total lead will likely be required to be

disposed of as RCRA C waste.

Using the data we have collected to date, we estimate that the extent of soil exceeding 1,000 mg/kg total lead

conservatively encompasses an area of approximately 75x62 feet, to a depth of 2 feet below ground surface. A volume of

~47 cubic yards of soil in place is estimated. Using a conversion factor of 1.5 tons per cubic yard, total weight of this
iterial is estimated at 520 tons. This volume could be reduced but only with increased risk of a some material being

iejected at the disposal facility.

Provided attached are two files provided as backup for this assessment. Please do not hestite to contact me if you need
further information on this.

MWTRCRAC AWT Total TCLP Pb
soil.PDF (266 KB) Rr.xis (33 ...

Please note that effective April 27 I will have a new direct dial number: 978-474-8434 (other numbers will not change).

Stephen S. Parker, LSP | Sr. Project Manager
Direct: 978-658-8434] Main: 978-658-7899 | Fax:978-658-7870
stephen.parker@itnus.com

Tetra Tech NUS, Inc. | Complex Worid, Clear Solutions
55 Jonspin Road Wilmington MA 01887
www.tetratech.com | NASDAQ: TTEK

PLEASE NOTE: This message, including any atiachments. may include privileged, confidential and/or inside information. Any distribution or use of this
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, please notify
the sender by replying to this message and then delete it from your system.



ASSESSMENT OF TCLP RESULTS FOR LEAD
MELVILLE WATER TOWER SITE PORTSMOUTH RI

ga'ta point Total Pb (m%'%!)s TCLP Pb ("%6)5 Total vs TCLP Lead, All Samples
ole-0006 X §
C25-0009 108 0.75
D75-0006 172 0.26 o 5000
B125-0006 399 0.92
SE-0009 1580 7.78 @ 4000
NE-0012 2050 9.19 ® 3000 -
NW-0006 3600 15.3 % ¢ Series1
SW-0006 4250 5.05 ¥, 2000 ~— Linear (Series1)

2 1000

0
mg/L TCLP Lead
Total vs TCLP Lead 7 of 8 Samples

Data point Total Pb (mg/kg) [TCLP Pb (mg/L) 4000
Pole-0006 24.3 0.563
C25-0009 108 075 3500
D75-0006 172 0.26 T 3000
B125-0006 399 0.92 g 2500
SE-0009 1580 7.78 g 2000 ¢ Seriesi
NE-0012 2050 9.19 g .
NW-0006 3600 153 2 1500 Linear (Series1)

SW-0006 removed as an outlier

E 1000
500

0] 5 10 15 20
mg/L TCLP Lead
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APPENDIX F

LEAD EXPOSURE MODEL



RISK ASSESSMENT

This risk assessment has been prepared to document risk from lead measured in soils at the former site

of the Melville Water Tower in Portsmouth, Rhode Island.

1.1 SITE AND SAMPLE INFORMATION

The former Melville Water Tower site is located adjacent the southern parking lot of the Melville
Elementary School, located at 1351 West Main Road, in Portsmouth, Rhode Island. The site is
approximately half an acre in size, 200 feet east to west, and 100 feet north to south. West Main Road
bounds the eastern border of the site, and the Melville Elementary School (town of Portsmouth) bounds
the north border of the site. To the south and west is undeveloped wooded land owned by the US
Government and the town of Portsmouth.

Lead contamination was present on the site due to paint from the water tower, and the tower has since
been removed. The site is divided into Areas A-D, which have been excavated to depths between six
inches and three feet, and the “East Area”, which is a 30 foot wide section of roadside along West Main
Road, which has not been excavated. The objective of this assessment is to estimate the risk posed by
remaining lead concentrations in the soil, primarily to the elementary school children who may
traversel/visit the site. For details on the soil lead concentrations and remediation efforts, refer to the
Removal Action Completion Report, Soil Removal Actions for the Melville Water Tower, NAVSTA
Newport, prepared by Tetra Tech, NUS, Inc., June 2008.

Several sets of samples were used for this risk calculation. Soil samples taken at the bottom of the
excavation, which was conducted to depths between six inches and three feet below the ground surface
of the site, make up the largest portion of the data sets. Samples from the topsoil and backfill material
used to replace the soil removed were also included. In addition, samples collected to characterize the
soils along the roadway in the East Area were utilized to represent that area.

Duplicate samples (taken at the same coordinates and depths) were averaged together before further
calculations were conducted to avoid overemphasizing any particular sample location. Lead
concentrations in the topsoil (0-0.5 ft.) and backfill (greater than 0.5 ft.) used to replace the soil removed
during excavation in Areas A-D were included in the calculation of the arithmetic mean residual lead
concentrations where appropriate; these values are 1.5 mg/kg (1/2 the nondetected value of 3.0 mg/kg
was used) and 66 mg/kg for backfill soil and topsoil, respectively. Thus, the topsoil lead value was added
to the 0-2 ft. depth interval for Areas A-D; backfill was added to the 0-2 ft. interval for Areas A-C as well as



the greater-than-2 ft. depth interval for Area C. All data evaluated for this risk assessment are presented

in Appendix A.

Average soil lead concentrations were calculated for each area for samples collected within the 0-2 ft.
depth interval, samples taken at greater than 2 ft., and samples from all depths combined. Additionally,
the average lead concentration was calculated for 0-2 ft., greater than 2 ft., and all depths for all areas

across the site using an area-weighted approach (Table 1).

1.2 HUMAN HEALTH RISK ASSESSMENT OF LEAD CONCENTRATIONS

This section presents a human health risk assessment of the residual lead concentrations detected in soil
sampled at the former Melville Water Tower site in Portsmouth, RI. Modeled risk estimates are presented

for current and hypothetical future child receptors.

Children are considered to be the most sensitive human receptors to lead exposure, as studies indicate
that infants and young children are extremely susceptible to adverse effects from exposure to lead.
Considerable behavioral and development impairments have been noted in children with elevated blood-
lead levels. The U.S. Environmental Protection Agency (EPA) standard is to limit the childhood risk of
Jead exposure exceeding a 10 ug/dL blood-lead concentration to § percent (U.S. EPA, 1994). The U.S.
EPA recommends the Integrated Exposure Uptake Biokinetic (IEUBK) Model as one model appropriate to
evaluate childhood lead exposure resulting from residential land use; however, this model may be
modified to evaluate the risk associated with trespassing/visiting or recreational use of sites as well. The
model output is the probability that the blood-lead level of a child will exceed the EPA standard of 10
pg/dL. The arithmetic mean concentration of lead in an environmental medium is selected as the
exposure point concentration when the IEUBK is used to evaluate lead exposure. This model is
described in more detail below, and supporting calculations are included in Appendix A of this document.

The IEUBK Model is recommended by U.S. EPA (U.S. EPA, 2001) for the evaluation of childhood lead
exposures for a residential land use scenario. The IEUBK is designed to estimate blood-lead levels 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. The results of the IEUBK modeling are given in terms of the probability that
exposed children will exceed a 10 pg/dL blood-lead level; as previously noted, this probability is typically
compared to the U.S. EPA goal of limiting childhood risk of exceeding a 10 pg/dL biood-lead
concentration to 5 percent. A concentration of 400 mg/kg, based on the IEUBK, has been recommended
by the U.S. EPA since July 14, 1994, as a screening level for lead in soil for residential exposure
scenarios at Superfund sites and an action level for RCRA Corrective Action sites (OSWER Directive

#9355.4-12).



1.3 Risk Characterization

The IEUBK Model was used to evaluate the following current or hypothetical future human receptors at
the former Melville Water Tower site:

e A child exposed to surface soils while trespassing/visiting the site: The default exposure assumptions
recommended by the model were accepted. However, it was assumed that, on average, a receptor
would trespass/visit the site five times per week during the school months, September through May.
Consequently, the exposure concentration for lead in soils was time-weighted as shown in Table 2,
with exposure concentrations calculated as shown in Appendix A.

e The hypothetical future child resident potentially exposed to soils: The default exposure assumptions
recommended by the model were accepted, with area-weighted average concentrations from the site
used as the exposure concentrations. As a point of interest, the mean lead concentration (179
mg/kg) in the East Area (not excavated) was also evaluated using the IEUBK model because a few of
the lead concentrations reported for this area exceeded the aforementioned 400 mg/kg screening
level for lead in soils. However, it should be noted that the East Area is less than 1/8" of an acre in
size (less than the size of a typical residential lot). Additionally, the area directly adjoins a heavily-
used four-lane state highway. Consequently, it is very unlikely the area would be developed for

residential purposes.

The two human receptors described above were evaluated under two possible scenarios. The first
scenario assumes that the receptors are exposed only to surface soil (0-2 ft.). The second scenario
assumes that each receptor is exposed to soil to a depth of greater than 2 feet; for this scenario, the area-
weighted average lead value of the samples taken at all depths was used. The values used for each

scenario were as follows:

Child trespasser/visitor - The calculated time-weighted average lead values for the child
trespasser receptor were 168 mg/kg and 165 mg/kg for soil 0-2 ft. and all soil depths,

respectively.

Hypothetical future child resident - The area-weighted average lead concentration in the soil was
72 mg/kg and 57 mg/kg for samples from 0-2 ft. and all depths, respectively. Additionally, the
East Area mean lead concentration in soil 0-2 ft., 179 mg/kg, was evaluated.

The results of the risk characterization of lead concentrations in soil are summarized in Table 2 and in the

following bullets.



e The probability risk that blood-lead levels would exceed 10 pg/dL when a child trespasser/visitor is
exposed to average lead concentrations in surface soil (72 mg/kg; time-weighted concentration = 168
mg/kg) or average lead concentrations from soil at all depths sampled (57 mg/kg; time-weighted
concentration = 165 mg/kg) does not exceed the U.S. EPA goal of 5 percent (i.e., the calculated
values are 0.67% and 0.63%, respectively). It should be noted that the risk analysis assumes that the
child is not trespassing/visiting more than 5 days per week and is only exposed to soil 50 percent of
the time he/she is at the site. However, the default/background value used by this model for non-site
exposure (200 mg/kg) is greater than the area-weighted average for onsite exposure at any depth. (it
should also be noted that the default/background value exceeds the State of Rhode iIsland screening
level.) Exposure to other non-site related source(s) of lead may result in higher blood-lead

concentrations.

e The probability that blood-lead levels would exceed 10 pg/dL when a hypothetical future child resident
is exposed to average lead concentrations in surface soil (72 mg/kg), average lead concentrations
from soil at all depths (57 mg/kg), or average lead concentrations in soil of the East
Area (179 mg/kg) does not exceed the U.S. EPA’s goal of 5 percent (i.e., the calculated values are
0.076%, 0.047%, and 0.80% respectively).

1.4 Summary

The average area-weighted lead concentration in soils 0-2 ft. deep (72 mg/kg) and in soils from all depths
sampled (57 mg/kg) did not exceed the U.S. EPA Action Level of 400 mg/kg or the Rhode Island State
Direct Exposure Criteria for residential soils of 150 mg/kg. However, the average lead concentration for
the East Area (179 mg/kg) did exceed the State Action Level of 150 mg/kg. The East Area is within thirty
feet of the state highway curb, is relatively small in size (5600 ft.?), and is still well below the accepted
EPA Action Level.

The risk assessment was conducted using a human health risk assessment model recommended by the
U.S. EPA, the IEUBK Model. The risk evaluation results for the child trespasser/visitor and future child
resident do not exceed the U.S. EPA goal of a risk of no more than 5 percent of children exceeding a 10
pg/dl blood-lead level as a result of lead exposures. However, it should be noted that predicting blood-
lead levels for a child trespasser is difficult because information regarding the non-site lead exposures
(e.g., drinking water exposures, roadway particulates, household dust exposure) is unavailable.

The estimated probabilities for the hypothetical residential receptor were less than the probability results
for a child trespasser. This is because the background value for the non-site lead soil exposure used in
the IEUBK model and likewise in this assessment is 200 mg/kg. This value exceeds the soil-lead



averages of any of the five areas or the area-weighted averages of the soil-lead concentrations for all
three depth categories at the former Melville Water Tower site.



TABLE 1.

AVERAGE LEAD CONCENTRATIONS IN SOIL AT VARIOUS DEPTH INTERVALS
FORMER MELVILLE WATER TOWER
PORTSMOUTH, RHODE ISLAND

Average Lead Concentration,

Average Lead Concentration,

Average Lead Concentration,

Area Name | Size (ft.%) 0-2 ft. (mg/kg) > 2 ft. (mg/kg) All Depths (mg/kg)

A 2300 56 39 4
B 7100 45 35 37
c 2600 102 32 39
D 12,550 35 NA 35

East 5600 17 148

TOTAL 30,150 720 29 @ 57 &
Notes:

(1) - Area-weighted concentration, 0-2 ft.
(2) - Area-weighted concentration, > 2 ft.
(3) - Area-weighted concentration, all depths.
Depths are in feet below ground surface.

NA = Not Applicable.

Shaded values exceed State residential criteria of 150 mg/kg.




TABLE 2.

SUMMARY OF RISK CHARACTERIZATION OF LEAD USING IEUBK MODEL
FORMER MELVILLE WATER TOWER
PORTSMOUTH, RHODE ISLAND

Central Estimate of Blood Probability That Blood Lead
Exposure Concentration Lead Concentration in Concentration Exceeds 10 pg/dL

Receptor (mg/kg) Receptor (pg/dL) (percent)
168" 3.1 0.67%
Child Trespasser 165 © 3.1 0.63%
72 % 23 0.076%
Hypothetical Future Child 57" 2.1 0.047%
Resident 179 ™ 3.2 0.80%

Notes:

(1) - Time-weighted average lead concentration in soil sampled ffom 0-2 ft.
(2) - Time-weighted average lead concentration in soil sampled at all depths.
(3) - Area-weighted average lead concentration in soil sampled from 0-2 ft.
(4) - Area-weighted average lead concentration in soil sampled at all depths.
(5) - Average lead concentration for soil sampled from 0-2 ft. in the East Area.




APPENDIX A



Area A

Lead ’ b/ Depth Depth
Sample Location ID Date Type Coordinate | Coordinate Bottom
(mg/kg) () (1) Top (ft) oy

MWT-A11300 07/26/07 | Sidewall 100 113 0 0 2
Topsoil 08/06/07 66 0 0.5
Backfill 08/06/07 1.5 0.5 2.2
Average 0-2ft. 56

MWT-A3350 07/26/07 | Bottom 9.5 33 50 2 2.2
MWT-A3360 07/26/07 | Sidewall 110 33 60 2 2.2
MWT-A4350 07/26/07 | Bottom 8.1 43 50 P 2.2
MWT-A4360 07/26/07 | Bottom 16 43 60 2 2.2
MWT-A5350 07/26/07 | Bottom 140 53 50 2 2.2
MWT-A5360B 07/26/07 | Bottom 9.2 53 60 2 2.2
MWT-A6350 07/26/07 | Bottom 24 63 50 2 2.2
MWT-A6360 07/26/07 | Bottom 14 63 60 2 2.2
MWT-A7350-AVG 08/02/07 | Bottom 48 73 50 2 2.2
MWT-A7360B 08/02/07 | Bottom 97 73 60 2 2.2
MWT-A8350 08/02/07 | Bottom 50 83 50 2 2.2
MWT-A8360B 08/02/07 | Bottom 75 83 60 2 2.2
MWT-A9350 08/02/07 | Bottom 25 93 50 2 2.2
MWT-AS360B 08/02/07 | Bottom 29 93 60 2 2.2
MWT-A10350 08/02/07 | Bottom 55 103 50 2 2.2
MWT-A103608B 08/02/07 | Bottom 8.5 103 60 2 2.2
MWT-A11300B 07/26/07 | Bottom 21 113 0 2 2.2
MWT-A11310B 07/26/07 | Bottom 27 113 10 2 2.2
MWT-A11320B 07/27/07 | Bottom 20 113 20 2 2.2
MWT-A11330B 07/27/07 | Bottom 29 113 30 2 2.2
MWT-A11340B 07/27/07 | Bottom 31 113 40 2 2.2
MWT-A11350B 08/02/07 | Bottom 27 113 50 2 2.2
MWT-A11360B 08/02/07 | Bottom 23 113 60 2 2.2
Average >2ft. 39

Overall Average 39

Depths are in feet below ground surface.

Area A Page 1



Area B

X . Depth
Sample Location ID Date Type Laerl Coordinate ¥ Coordinate) Depth Top. Bottom
(mgfkg) [ 0 (f) (t) e

MWT-B1000S 08/02/07 | Sidewall 34 10 0 0 2
MWT-B1020S 08/02/07 | Sidewall 27 10 20 0 2
MWT-B4080S 08/07/07 | Sidewall 33 40 80 0 2
MWT-B40100S 08/07/07 | Sidewall 60 40 100 0 2
MWT-B50110S 08/07/07 | Sidewall 35 50 110 0 2
MWT-B70110S 08/07/07 | Sidewall 82 70 110 0 2
MWT-B90110S 08/07/07 | Sidewall 44 90 110 0 2
MWT-B11090S 08/07/07 | Sidewall 20 110 90 0 2
MWT-B110110S 08/07/07 | Sidewall 47 110 110 0 2
MWT-B12510S 08/08/07 | Sidewall 19 125 10 0 2
MWT-B12560S 08/08/07 | Sidewall 60 125 60 0 2
MWT-B13550S 08/08/07 | Sidewall 87 135 50 0 2
MWT-B15510S 08/01/07 | Sidewali 56 155 10 0 2
MWT-B15545S 08/01/07 | Sidewall 60 155 45 0 2
MWT-B16520S 08/01/07 | Sidewall 67 165 20 0 2
MWT-B16540S 08/01/07 | Sidewall 7.2 165 40 0 2
Topsoil 08/06/07 66 0 0.5
Backfill 08/06/07 1.5 0.5 2
Average 0-2ft. . 45

MWT-B0020B 08/02/07 | Bottom 11 0 20 2 2.2
MWT-B1000B 08/02/07 | Bottom 8.2 10 0 2 2.2
MWT-B1010-AVG 08/02/07 | Bottom 6.1 10 10 2 2.2
MWT-B1020B 08/02/07 | Bottom 8.6 10 20 2 2.2
MWT-B4070B 08/07/07 | Bottom 24 40 70 2 2.2
MWT-B4080B 08/07/07 | Bottom 29 40 80 2 2.2
MWT-B4090B 08/07/07 | Bottom 30 40 90 2 2.2
MWT-B40100B 08/07/07 | Bottom 22 40 100 2 2.2
MWT-B40110B 08/07/07 | Bottom 38 40 110 2 2.2
MWT-B5070B 08/07/07 | Bottom 27 50 70 2 2.2
MWT-B5080B 08/07/07 | Bottom 29 50 80 2 2.2
MWT-B5090B 08/07/07 | Bottom 25 50 90 2 2.2
MWT-B50100B 08/07/07 | Bottom 38 50 100 2 2.2
MWT-B50110B-AVG 08/07/07 | Bottom 24 50 110 2 2.2
MWT-B6070B 08/07/07 | Bottom 30 60 70 2 2.2
MWT-B6080B 08/07/07 | Bottom 51 60 80 2 2.2
MWT-B6090B 08/07/07 | Bottom 43 60 90 2 2.2
MWT-B60100B 08/07/07 | Bottom 10 60] 100 2 2.2
MWT-B60110B 08/07/07 | Bottom 17 60 110 2 2.2
MWT-B7070B 08/07/07 | Bottom 40 70 70 2 2.2
MWT-B7080BR 08/14/07 | Bottom 13 70 80 2 2.2
MWT-B7090B 08/07/07 | Bottom 18 70 90 2 2.2
MWT-B70100B 08/07/07 { Bottom 6 70 100 2 2.2
MWT-B70110B 08/07/07 | Bottom 42 70 110 2 2.2
MWT-B8070B 08/07/07 | Bottom 42 80 70 2 2.2
MWT-B8080B 08/07/07 | Bottom 43 80 80 2 2.2

Area B Page 1



Area B

X " Depth
Sample Location ID Date Type s Coordinate ¥ COOrdmatel e Top Bottom
(mgfkg) | 7 ) () (f) po
MWT-B8090B 08/07/07 | Bottom 34 80 90 2 2.2
MWT-B80100B 08/07/07 | Bottom 18 80 100 2 2.2
MWT-B80110B 08/07/07 | Bottom 7.7 80 110 2 2.2
MWT-B9070B-AVG -- Bottom 59 90 70 2 2.2
MWT-B9080B-AVG 08/07/07 | Bottom 35 90 80 2 2.2
MWT-B9090B 08/07/07 | Bottom 42 90 90 2 2.2
MWT-B90100B 08/07/07 | Bottom 10 90 100 2 2.2
MWT-B90110B 08/07/07 | Bottom 9.2 90 110 2 2.2
MWT-B10070B 08/07/07 | Bottom 74 100 70 2 2.2
MWT-B10080B 08/07/07 | Bottom 31 100 80 2 2.2
MWT-B100908B 08/07/07 | Bottom 41 100 90 2 2.2
MWT-B100100B 08/07/07 | Bottom 27 100 100 2 2.2
MWT-B100110B 08/07/07 | Bottom 28 100 110 2 2.2
MWT-B11070 08/07/07 | Bottom 45 110 70 2 2.2
MWT-B11080B 08/07/07 | Bottom 54 110 80 2 2.2
MWT-B11090B 08/07/07 | Bottom 25 110 90 2 2.2
MWT-B110100B 08/07/07 | Bottom 9.3 110 100 2 2.2
MWT-B110110B 08/07/07 | Bottom 20 110 110 2 2.2
MWT-B11510B 08/08/07 | Bottom 55 115 10 2 2.2
MWT-B11520 08/08/07 | Bottom 24 115 20 2 2.2
MWT-B11530 08/08/07 | Bottom 42 115 30 2 2.2
MWT-B11540 08/08/07 | Bottom 41 115 40 2 2.2
MWT-B11550R 08/14/07 | Bottom 28 115 50 2 2.2
MWT-B11560B 08/08/07 | Bottom 95.1 115 60 2 2.2
MWT-B12510B 08/08/07 | Bottom 18 125 10 2 2.2
MWT-B12520 08/08/07 | Bottom 30 125 20 2 2.2
MWT-B12530 08/08/07 | Bottom 28 125 30 2 2.2
MWT-B12540 08/08/07 | Bottom 59 125 40 2 2.2
MWT-B12550 08/08/07 | Bottom 30 125 50 2 2.2
MWT-B12560B 08/08/07 | Bottom 48 125 60 2 2.2
MWT-B13510B 08/08/07 | Bottom 3 135 10 2 2.2
MWT-B13520 08/08/07 | Bottom 27 135 20 2 2.2
MWT-B13530 08/08/07 | Bottom 29 135 30 2 2.2
MWT-B13540 08/08/07 | Bottom 30 135 40 2 2.2
MWT-B13550 08/08/07 | Bottom 27 135 50 2 2.2
MWT-B13560B 08/08/07 | Bottom 31 135 60 2 2.2
MWT-B14510 08/01/07 | Bottom 26 145 10 2 2.2
MWT-B14520 08/01/07 | Bottom 24 145 20 2 2.2
MWT-B14530 08/01/07 | Bottom 31 145 30 2 2.2
MWT-B14540 08/01/07 | Bottom 25 145 40 2 2.2
MWT-B15510B 08/01/07 | Bottom 29 155 10 2 2.2
MWT-B15520 08/01/07 | Bottom 36 155 20 2 2.2
MWT-B15530-AVG 08/01/07 | Bottom 118.5 155 30 2 2.2
MWT-B15540 08/01/07 | Bottom 86 155 40 2 2.2
MWT-B16510 08/01/07 | Bottom 49 165 10 2 2.2
MWT-B16520B 08/01/07 | Bottom 165 20 2 2.2
MWT-B16530B 08/01/07 | Bottom 46 165 30 2 2.2
Area B Page 2



Area B

X . Depth
Sample Location ID Date Type Laad Coordinate ¥ COOrdmatel Depth Top Bottom
(mg/kg) - (f) ()
(ft) (ft)
MWT-B165408 08/01/07 | Bottom 16 165 40 2 2.2
Average > 2ft. 35
Overall Average 37

Depths are in feet below ground surface.

Shaded values exceed State criteria of 150 mg/kg.

Area B
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Area C

X . Depth
Sample Location ID| Date Type Lead Coordinate Y Guordinale] Bepth Bottom
(mglkg) | " o @ | Top (|

MWT-A3300 07/25/07 | Sidewall 33 0 0 2
MWT-A5300 07/25/07 | Sidewall 53 0 0 2
MWT-A7300 07/25/07 | Sidewall 57 73 0 0 2
MWT-A9300 07/25/07 | Sidewall 68 93 0 0 2
Topsoil 08/06/07 66 0 0.5
Backfill 08/06/07 1.5 0.5 3+
Average 0-2 ft. 102

Backfill 08/06/07 1.5 0.5 3+
MWT-C2000B 08/03/07 | Bottom 7.2 20 0 2 22
MWT-C2010 08/03/07 | Bottom 7.5 20 10 2 2.2
MWT-C2020B 08/03/07 | Bottom 11 20 20 2 2.2
MWT-C2030B 08/03/07 | Bottom 34 20 30 2 2.2
MWT-C2040B 08/03/07 | Bottom 58 20 40 2 2.2
MWT-C3000B 08/03/07 | Bottom 70 30 0 2 2.2
MWT-C3010 08/03/07 | Bottom 11 30 10 2 2.2
MWT-C3020 08/03/07 | Bottom 6.2 30 20 2 2.2
MWT-C3030 08/03/07 | Bottom 7.7 30 30 2 2.2
MWT-C3040B 08/03/07 | Bottom 42 30 40 2 2.2
MWT-C10000B 08/03/07 | Bottom 30 33 10 2 2.2
MWT-C4000B 08/03/07 | Bottom 7.5 40 0 2 2.2
MWT-C4010 08/03/07 | Bottom 5.6 40 10 2 2.2
MWT-C4020 08/03/07 | Bottom 6.6 40 20 2 2.2
MWT-C4030 08/03/07 { Bottom 29 40 30 2 2.2
MWT-C4040B 08/03/07 | Bottom 15 40 40 2 2.2
MWT-C5000B 08/03/07 { Bottom 7.2 50 0 2 2.2
MWT-C5010 08/03/07 | Bottom 9 50 10 2 2.2
MWT-C5020 08/03/07 | Bottom 36 50 20 2 2.2
MWT-C5030 08/03/07 | Bottom 27 50 30 2 2.2
MWT-C5040B 08/03/07 | Bottom 130 50 40 2 2.2
MWT-C6000B 08/03/07 | Bottom 42 60 0 2 2.2
MWT-C6010 08/03/07 | Bottom 17 60 10 2 2.2
MWT-C6020 08/03/07 | Bottom 21 60 20 2 2.2
MWT-C7000B 08/03/07 | Bottom 7.7 70 0 2 2.2
MWT-C7010 08/03/07 | -Bottom 20 70 10 2 2.2
MWT-C7020 08/03/07 | Bottom 21 70 20 2 2.2
MWT-C8000B 08/03/07 | Bottom 9.6 80 0 2 2.2
MWT-C8010 08/03/07 | Bottom 28 80 10 2 2.2
MWT-C8020 08/03/07 | Bottom 46 80 20 2 2.2
MWT-C8030 08/03/07 | Bottom 56 80 30 2 2.2
MWT-C8040B 08/03/07 | Bottom 130 80 40 2 22
MWT-C9000B 08/03/07 | Bottom 38 90 0 2 2.2
MWT-C9010 08/03/07 | Bottom 18 90 10 2 2.2
MWT-C8020 08/03/07 | Bottom 33 90 20 2 2.2
MWT-C39030 08/03/07 | Bottom 52 90 30 2 2.2
MWT-C9040B-AVG | 08/03/07 | Bottom 29 90 40 2 2.2
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Area C

X . Depth
Sample Location ID| Date Type Lgard Coordinate L8l B ) Bottom
(mg/kg) [~ @ | Top () [ o0

MWT-C10010 08/03/07 | Bottom 37 100 0 2 2.2
MWT-C10020B 08/03/07 | Bottom 37 100 10 2 2.2
MWT-C10030B 08/03/07 | Bottom 42 100 30 2 2.2
MWT-C10040B 08/03/07 | Bottom 23 100 40 2 2.2
MWT-C2020S 08/03/07 | Sidewall 6.7 20 20 2 3
MWT-C2040S 08/03/07 | Sidewall 69 20 40 2 3
MWT-C3300S 08/03/07 | Sidewall 12 33 0 2 3
MWT-C3340S-AVG | 08/03/07 | Sidewall 18 33 40 2 3
MWT-C5300S 08/03/07 | Sidewall 38 53 0 2 3
MWT-C7300S-AVG | 08/03/07 | Sidewall 31 73 0 2 3
MWT-C7340S 08/03/07 | Sidewall 74 73 40 2 3
MWT-C9300S 08/03/07 | Sidewall 21 93 0 2 3
MWT-C9340S 08/03/07 | Sidewall 73 93 40 2 3
MWT-C10020S 08/03/07 | Sidewall 34 100 20 2 3
MWT-C100408 08/03/07 | Sidewall 34 100 40 2 3
MWT-Footer-NE 08/08/07 | Bottom 21 NM NM 5 6
MWT-Footer-NW 08/08/07 | Bottom 23 NM NM 5 6
MWT-Footer-SE 08/08/07 | Bottom 17 NM NM 5 6
MWT-Footer-SW 08/08/07 | Bottom 52 NM NM 5 6
MWT-South-Wall 08/08/07 | Bottom 35 NM NM 5 6
MWT-West-Wall 08/08/07 | Bottom 39 NM NM 5 6
Average >2ft. 32

Overall Average 39

NM = Not Measured.

Depths are in feet below ground surface.

Shaded values exceed State criteria of 150 mg/kg.

Area C
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X . |
. Lead - Y Coordinate] Depth Depth

Sample Location ID Date Type (mg/kg) Coo:g;nate (ft) Top (ft) |Bottom (ft)
Topsoil 08/06/07 66 0 0.5
MWT-D0020S 08/01/07 | Sidewall 76 0 20 0 0.5
MWT-D0040S 08/01/07 | Sidewall 34 0 40 0 0.5
MWT-D0080S-AVG 08/01/07 | Sidewall 63.5 0 80 0 0.5
MWT-D2080S 08/01/07 | Sidewall 38 20 80 0 0.5
MWT-D12000S 08/08/07 | Sidewall 66 120 0 0 0.5
MWT-D13090S 08/07/07 | Sidewall 52 130 90 0 0.5
MWT-D14000S 08/08/07 | Sidewall 30 140 0 0 0.5
MWT-D15000S 08/01/07 | Sidewall 51 150 0 0 0.5
MWT-D16090S 08/01/07 | Sidewall 26 160 90 0 0.5
MWT-D17000S 08/01/07 | Sidewall 57 170 0 0 0.5
MWT-D18090S 08/01/07 | Sidewall 7.2 180 90 0 0.5
MWT-D19000S 08/01/07 | Sidewall 49 190 0 0 0.5
MWT-D20090S 08/01/07 | Sidewall 12 200 90 0 0.5
MWT-D21000S 08/01/07 | Sidewall 37 210 0 0 0.5
MWT-D22090S 08/01/07 | Sidewall 11 220 90 0 0.5
MWT-D23000S 08/01/07 | Sidewall 15 230 0 0 0.5
MWT-D24090S-AVG | 08/01/07 | Sidewall 12.4 240 90 0 0.5
MWT-D25080S 08/01/07 | Sidewall 6 250 80 0 0.5
MWT-D25160S 08/01/07 | Sidewall 24 251 60 0 0.5
MWT-D25240S 08/01/07 | Sidewall 15 252 40 0 0.5
MWT-D25320S 08/01/07 | Sidewall 36 253 20 0 0.5
MWT-D25500S 08/01/07 | Sidewall 49 255 0 0 0.5
MWT-D0000B 08/02/07 | Bottom 29 0 0 0.5 0.7
MWT-D0020B 08/01/07 | Bottom 71 0 20 0.5 0.7
MWT-D0030B 08/01/07 | Bottom 28 0 30 0.5 0.7
MWT-D0040B 08/01/07 | Bottom 36 0 40 0.5 0.7
MWT-D0050B 08/01/07 | Bottom 43 0 50 0.5 0.7
MWT-D0060 08/01/07 | Sidewall 96 0 60 0.5 0.7
MWT-D0060B 08/01/07 | Bottom 110 0 60 0.5 0.7
MWT-D0070B 08/01/07 | Bottom 38 0 70 0.5 0.7
MWT-D0080B 08/01/07 | Bottom 56 0 80 0.5 0.7
MWT-D1020 08/01/07 | Bottom 60 10 20 0.5 0.7
MWT-D1030 08/01/07 | Bottom 66 10 30 0.5 0.7
MWT-D1040 08/01/07 | Bottom 53 10 40 0.5 0.7
MWT-D1050 08/01/07 | Bottom 72 10 50 0.5 0.7
MWT-D1060 08/01/07 | Bottom 49 10 60 0.5 0.7
MWT-D1070 08/01/07 | Bottom 91 10 70 0.5 0.7
MWT-D1080 08/01/07 | Bottom 50 10 80 0.5 0.7
MWT-D2040 08/01/07 | Bottom 110 20 40 0.5 0.7
MWT-D2050 08/01/07 | Bottom 66 20 50 0.5 0.7
MWT-D2060R 08/08/07 | Bottom 52 20 60 0.5 0.7
MWT-D2070 08/01/07 | Bottom 49 20 70 0.5 0.7
MWT-D2080B 08/01/07 | Bottom 53 20 80 0.5 0.7
MWT-D3040 08/01/07 | Bottom 130 30 40 0.5 0.7
MWT-D3050 08/01/07 | Bottom 130 30 50 0.5 0.7
MWT-D3060R 08/08/07 | Bottom 84 30 60 0.5 0.7
MWT-D3070 08/01/07 | Bottom 82 30 70 0.5 0.7
MWT-D3080 08/01/07 | Bottom 46 30 80 0.5 0.7

Area D
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X o=t
: Lead . Y Coordinate| - Depth Depth

Sample Location ID Date Type (mg/kg) Coo:; ;nate ) Top (ft) |Bottom (ft)
MWT-D120008B 08/08/07 { Bottom 140 120 0 0.5 0.7
MWT-D12010 08/08/07 | Bottom 130 120 10 0.5 0.7
MWT-D12070R 08/14/07 | Bottom 47 120 70 0.5 0.7
MWT-D12080 08/07/07 | Bottom 80 120 80 0.5 0.7
MWT-D12090B 08/07/07 | Bottom 54 120 90 0.5 0.7
MWT-D13000B 08/08/07 | Bottom 76 130 0 0.5 0.7
MWT-D13010 08/08/07 Bottom 39 130 10 0.5 0.7
MWT-D13070 08/07/07 Bottom 92 130 70 0.5 0.7
MWT-D13080 08/07/07 | Bottom 51 130 80 0.5 0.7
MWT-D13090B 08/07/07 Bottom 65 130 90 0.5 0.7
MWT-D14000BR 08/14/07 | Bottom 23 140 0 0.5 0.7
MWT-D14010 08/08/07 Bottom 35 140 10 0.5 0.7
MWT-D15000B 08/01/07 Bottom 39 150 0 0.5 0.7
MWT-D15010 08/01/07 Bottom 86 150 10 0.5 0.7
MWT-D15050 08/01/07 | Bottom 52 150 50 0.5 0.7
MWT-D15060 08/01/07 Bottom 32 150 60 0.5 0.7
MWT-D15070 08/01/07 | Bottom 33 150 70 0.5 0.7
MWT-D15080 08/01/07 Bottom 39 150 80 0.5 0.7
MWT-D15090B 08/01/07 Bottom 43 150 90 0.5 0.7
MWT-D16000B 08/01/07 | Bottom 13 160 0 0.5 0.7
MWT-D16010 08/01/07 Bottom 50 160 10 0.5 0.7
MWT-D16050 08/01/07 Bottom 40 160 50 0.5 0.7
MWT-D16060 08/01/07 | Bottom 31 160 60 0.5 0.7
MWT-D16070-AVG 08/01/07 | Bottom 44 160 70 0.5 0.7
MWT-D16080 08/01/07 Bottom 23 160 80 0.5 0.7
MWT-D16090B 08/01/07 Bottom 33 160 90 0.5 0.7
MWT-D17000B 08/01/07 | Bottom 38 170 0 0.5 0.7
MWT-D17010 08/01/07 Bottom 34 170 10 0.5 0.7
MWT-D17020 08/01/07 | Bottom 34 170 20 0.5 0.7
MWT-D17030 08/01/07 Bottom 61 170 30 0.5 0.7
MWT-D17040 08/01/07 | Bottom 17 170 40 0.5 0.7
MWT-D17050 08/01/07 Bottom 32 170 50 0.5 0.7
MWT-D17060 08/01/07 Bottom 28 170 60 0.5 0.7
MWT-D17070 08/01/07 Bottom 31 170 70 0.5 0.7
MWT-D17080 08/01/07 | Bottom 9.6 170 80 0.5 0.7
MWT-D17090B 08/01/07 | Bottom 7.9 170 90 0.5 0.7
MWT-D18000B 07/31/07 | Bottom 39 180 0 0.5 0.7
MWT-D18010 07/31/07 Bottom 39 180 10 0.5 0.7
MWT-D18020 07/31/07 | Bottom 11 180 20 0.5 0.7
MWT-D18030 07/31/07 Bottom 15 180 30 0.5 0.7
MWT-D18040 07/31/07 | Bottom 14 180 40 0.5 0.7
MWT-D18050 07/31/07 | Bottom 17 180 50 0.5 0.7
MWT-D18060 07/31/07 | Bottom 40 180 60 0.5 0.7
MWT-D18070 07/31/07 Bottom 24 180 70 0.5 0.7
MWT-D18080 07/31/07 Bottom 8.1 180 80 0.5 0.7
MWT-D18090B 07/31/07 Bottom 9.7 180 90 0.5 0.7
MWT-D19000B 07/31/07 | Bottom 31 180 0 0.5 0.7
MWT-D19010 07/31/07 Bottom 12 190 10 0.5 0.7
MWT-D19020 07/31/07 Bottom 10 190 20 0.5 0.7
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X
" Lead = Y Coordinate| Depth Depth

Sample Location ID Date Type (mg/ka) Coon(':lt;nate (ft) Top (ft) |Bottom (ft)
MWT-D19030 07/31/07 | Bottom 8.8 190 30 0.5 0.7
MWT-D19040 07/31/07 | Bottom 20 190 40 0.5 0.7
MWT-D19050 07/31/07 | Bottom 11 190 50 0.5 0.7
MWT-D19060 07/31/07 | Bottom 14 190 60 0.5 0.7
MWT-D19070 07/31/07 | Bottom 26 180 70 0.5 0.7
MWT-D19080 07/31/07 | Bottom 23 190 80 0.5 0.7
MWT-D19090B 07/31/07 | Bottom 12 190 90 0.5 0.7
MWT-D20000B 07/31/07 | Bottom 35 200 0 0.5 0.7
MWT-D20010 07/31/07 | Bottom 20 200 10 0.5 0.7
MWT-D20020 07/31/07 | Bottom 6.5 200 20 0.5 0.7
MWT-D20030 07/31/07 | Bottom 14 200 30 0.5 0.7
MWT-D20040 07/31/07 | Bottom 6.3 200 40 0.5 0.7
MWT-D20050 07/31/07 | Bottom 8.4 200 50 0.5 0.7
MWT-D20060 07/31/07 | Bottom 5 200 60 0.5 0.7
MWT-D20070-AVG 07/31/07 | Bottom 44 200 70 0.5 0.7
MWT-D20080 07/31/07 | Bottom 13 200 80 0.5 0.7
MWT-D20090B 07/31/07 | Bottom 8.6 200 90 0.5 0.7
MWT-D21000B 07/31/07 | Bottom 120 210 0 0.5 0.7
MWT-D21010 07/31/07 Bottom 30 210 10 0.5 0.7
MWT-D21020 07/31/07 | Bottom 27 210 20 0.5 0.7
MWT-D21030 07/31/07 | Bottom 8.2 210 30 0.5 0.7
MWT-D21040 07/31/07 Bottom 10 210 40 0.5 0.7
MWT-D21050 07/31/07 | Bottom 9.3 210 50 0.5 0.7
MWT-D21060 07/31/07 Bottom 18 210 60 0.5 0.7
MWT-D21070 07/31/07 | Bottom 32 210 70 0.5 0.7
MWT-D21080 07/31/07 Bottom 11 210 80 0.5 0.7
MWT-D21090B 07/31/07 Bottom 11 210 90 0.5 0.7
MWT-D22000B 07/31/07 Bottom 20 220 0 0.5 0.7
MWT-D22010-AVG 07/31/07 | Bottom 14 220 10 0.5 0.7
MWT-D22020 07/31/07 | Bottom 12 220 20 0.5 0.7
MWT-D22030 07/31/07 Bottom 11 220 30 0.5 0.7
MWT-D22040 07/31/07 | Bottom 16 220 40 0.5 0.7
MWT-D22050 07/31/07 | Bottom 7.7 220 50 0.5 0.7
MWT-D22060 07/31/07 | Bottom 16 220 60 0.5 0.7
MWT-D22070 07/31/07 | Bottom 49 220 70 0.5 0.7
MWT-D22080 07/31/07 | Bottom 10 220 80 0.5 0.7
MWT-D22090B 07/31/07 | Bottom 11 220 90 0.5 0.7
MWT-D23000B 07/30/07 | Bottom 12 230 0 0.5 0.7
MWT-D23010 07/30/07 | Bottom 38 230 10 0.5 0.7
MWT-D23020 07/30/07 | Bottom 15 230 20 0.5 0.7
MWT-D23030 07/30/07 | Bottom 22 230 30 0.5 0.7
MWT-D23040 07/30/07 | Bottom 4 230 40 0.5 0.7
MWT-D23050 07/30/07 | Bottom 12 230 50 0.5 0.7
MWT-D23060 07/30/07 | Bottom 16 230 60 0.5 0.7
MWT-D23070 07/30/07 | Bottom 20 230 70 0.5 0.7
MWT-D23080 07/30/07 | Bottom 9.4 230 80 0.5 0.7
MWT-D23090B 07/30/07 | Bottom 9.4 230 90 0.5 0.7
MWT-D24000B 07/30/07 Bottom 51 240 0 0.5 0.7
MWT-D24010 07/30/07 Bottom 34 240 10 0.5 0.7
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X
; Lead . Y Coordinate| Depth Depth

Sample Location ID Date Type (mg/k) COOZg;nate (f) Top (ft) |Bottom (ft)
MWT-D24020 07/30/07 | Bottom 21 240 20 0.5 0.7
MWT-D24030 07/30/07 | Bottom 9.2 240 30 0.5 0.7
MWT-D24040 07/30/07 | Bottom 18 240 40 0.5 0.7
MWT-D24050 07/30/07 | Bottom 16 240 50 0.5 0.7
MWT-D24060-AVG 07/30/07 | Bottom 16 240 60 0.5 0.7
MWT-D24070 07/30/07 | Bottom 17 240 70 0.5 0.7
MWT-D24080 07/30/07 | Bottom 6.9 240 80 0.5 0.7
MWT-D24090B 07/30/07 | Bottom 12 240 90 0.5 0.7
MWT-D25000B 07/30/07 | Bottom 36 250 0 0.5 0.7
MWT-D25010 07/30/07 | Bottom 22 250 10 0.5 0.7
MWT-D25020 07/30/07 | Bottom 28 250 20 0.5 0.7
MWT-D25030 07/30/07 | Bottom 21 250 30 0.5 0.7
MWT-D25040 07/30/07 | Bottom 18 250 40 0.5 0.7
MWT-D25050 07/30/07 | Bottom 25 250 50 0.5 0.7
MWT-D25060B 07/30/07 | Bottom 9.3 250 60 0.5 0.7
MWT-D25070B 07/30/07 | Bottom 15 250 70 0.5 0.7
MWT-D250808 07/30/07 | Bottom 13 250 80 0.5 0.7
MWT-D25090B 07/30/07 | Bottom 15 250 90 0.5 0.7
Average 0-2ft. 35
Overall Average 35
Depths are in feet below ground surface.
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X . Depth
Sample Location ID Date Type e Coordinate et | DE Bottom
(mg/kg) (1) (ft) Top (ft) (ft)

MWT-S-S0-Z163-0003 Surface 69 NM NM 0 0.25
MWT-S-S0-Z183-0003 Surface 6 NM NM 0 0.25
MWT-S-SO-C162-0003 Surface 87 NM NM 0 0.25
MWT-S-SO-C175-0003 Surface 54 NM NM 0 0.25
MWT-S-S0O-D178-0003 Surface 56 NM NM 0 0.25
MWT-S-S0O-C162-0306 Surface 42 NM NM 0.25 0.5
MWT-S-S0O-D178-0306 Surface 36 NM NM 0.25 0.5
MWT-S-S0-C162-0612 Surface 42 NM NM 0.5 1
MWT-S-S0O-D178-0612 Surface 36 NM NM 0.5 1
MWT-Q1E Sidewall 6 NM NM 0.5 1
MWT-Q1S Sidewall 95 NM NM 0.5 1
MWT-Q2E Sidewall 0 NM NM 0.5 1
MWT-Q3N Sidewall 49 NM NM 0.5 1
MWT-Q3E Sidewall 197 NM NM 0.5 1
MWT-Q4S Sidewall 0 NM NM 0.5 1
MWT-Q4W Sidewall 37 NM NM 0.5 1
MWT-Q5W Sidewall 48 NM NM 0.5 1
MWT-Q6N Sidewall 91 NM NM 0.5 1
MWT-Q6W Sidewall 99 NM NM 0.5 1
MWT-Q1B Bottom 114 NM NM 1 1.2
MWT-Q2B Bottom 84 NM NM 1 1.2
MWT-Q3B Bottom 88 NM NM 1 1.2
MWT-Q4B Bottom 26 NM NM 1 1.2
MWT-Q5B Bottom 74 NM NM 1 1.2
MWT-Q6B Bottom 85 NM NM 1 1.2
Average 0-2 ft. 179

MWT-Q3B-A 08/14/06 | Bottom 20.3 NM NM 2 25
MWT-Q3B-B 08/14/06 | Bottom 14.5 NM NM 2 2.5
MWT-Q3B-A 08/14/06 | Bottom 18.8 NM NM 2.5 3
MWT-Q3B-B 08/14/06 | Bottom 17.2 NM NM 2.5 3
MWT-Q3B-A 08/14/06 | Bottom 13.5 NM NM 3 3.5
MWT-Q3B-B 08/14/06 | Bottom 15.4 NM NM 3 3.5
Average >2 ft. 17

Overall Average 148

NM = Not Measured.

Depths are in feet below ground surface.

Shaded values exceed State criteria of 150 mg/kg.
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Model Version: 1.0 Build 264
" User Name: LC
Date: 07/09/2008
Site Name: Melville
Operable Unit: Water Tower
Run Mode: Site Risk Assessment

# Soil/Dust Data
168 mg/kg = time-weighted avg. conc. for trespasser, 0-2 ft.

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

*kkkkk Ajy *hkkkkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation . Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m”~3/day) (%) (ug Pb/m"3)

-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

*kkkkk Diet *hkkkkk

Age Diet Intake (ug/day)

5.530
5.780
6.490
6.240
6.010
6.340
7.000

* ok ok ok kK Drinking Water ***x*x*x*

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
6-17 0.590

Drinking Water Concentration: 4.000 ug Pb/L
xkkkkx Goil & Dugt ***xk*

Multiple Source Analysis Used



Average multiple source concentration: 127.600 ug/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 (ug Pb/g) House Dust (ug Pb/g)
.5-1 168.000 127.600
1-2 168.000 127.600
23 168.000 127.600
3-4 168.000 127.600
4-5 168.000 127.600
5-6 168.000 127.600
6-7 168.000 127.600

*xxkkk* Alternate Intake ***x*x*

Age Alternate (ug Pb/day)

***x*** Maternal Contribution: Infant Model ****x%%

Maternal Blood Concentration: 2.500 ug Pb/dL

hkhkkdkhkdhkhkhkkhhkhkdddhhkhrddkdrhkhdrdrhrhkdkdkdddrdkhbhrkrhhdhx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

hkhkkhkdkhkdrkhkkhrhkhrkhkhkhkhkhkhrhrdkrkhkhkhbhkdrdhrdkhkhrdrhkhkhkhhkdd

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 2.570 0.000 0.372
1-2 0.034 2.669 0.000 0.924
2-3 0.062 3.023 0.000 0.969
3-4 0.067 2.937 0.000 0.998
4-5 0.067 2.874 0.000 1.052
5-6 0.093 3.050 0.000 1.116
6-17 0.093 3.376 0.000 1.138
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 3.456 6.419 3.5
1-2 5.453 9.079 3.8
2-3 5.500 9.554 3.6
3-4 5.558 9.560 3.4
4-5 4.183 8.177 2.9
5-6 3.787 8.046 2«5
6-7 3.586 8.193 253
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Age Range = 0 to 84 months

Time Step = Every 4 Hours

Run Mode = Site Risk Assessment

Comment = Trespasser, Soil Depth 0-2 ft.
Soi\ Lead Conantration= 163 mq |k
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LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 264
User Name: LC

Date: 07/09/2008

Site Name: Melville

Operable Unit: Water Tower
Run Mode: Site Risk Assessment

# Soil/Dust Data .
165 mg/kg = time-weighted avg. concentration for trespasser, a‘l dxv¥h$

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

kkkhkkk Ajy *kkkkx

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m™3/day) (%) (ug Pb/m"3)

L 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

% % % %k % % Diet * % k %k k

Age Diet Intake (ug/day)

* %k Kk Kk x Drinking Water **x*x*xk*x

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L
*kkkk* Go1l & Dust *Fxxkxx

Multiple Source Analysis Used



Average multiple source concentration: 125.500 ug/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 (ug Pb/g) House Dust (ug Pb/g)
4= 165.000 125.500
1-2 165.000 125.500
2-3 165.000 125.500
3-4 165.000 125.500
4-5 165.000 125.500
5-6 165.000 125.500
6-7 165.000 125.500

***xkd* Alternate Intake ****x*

Age Alternate (ug Pb/day)

***x*** Maternal Contribution: Infant Model *****%*

Maternal Blood Concentration: 2.500 ug Pb/dL

Ahkhkhkkkkhkkhkhkhkdkdkhkhrrkdrhrrrhdrdkdhbhkdrhhrdrhdkkdkd

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

khkhkhkhkhkkhkkdkhkhkhkhddkdkhkhkhbhkhhhkkrhkhkdkkhbdkkhhrhdhkkdk

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)

.5-1 0.021 2.572 0.000 0.372
1-2 0.034 2.671 0.000 0.924
2-3 0.062 3:025 0.000 0.970
3-4 0.067 2939 0.000 0.998
4-5 0.067 2.876 0.000 1.053
5-6 0.093 3.051 0.000 1.116
6-7 0.093 3.377 0.000 1.139
Year Soil+Dust Total Blood

(ug/day) (ug/day) (ug/dL)
.5-1 3.398 6.363 3.5
1-2 5.363 8.993 3.8
2-3 5.409 S.466 3.5
3-4 5.466 9.470 3.3
4-5 4,113 8.108 2.8
5-6 3.723 7.984 225
6-7 3.525 8.134 2.3
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Soul Lead Concentruion= oS mylksy
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LEAD MODEL FOR WINDOWS Version 1.0

" User Name: LC
Date: 07/11/2008
Site Name: Melville
Operable Unit: Water Tower
Run Mode: Site Risk Assessment

# Soil/Dust Data
72 mg/kg = avg. conc. for residential, 0-2 ft.

The time step used in this model run: 1 - Every 4 Hours (6 times a day) .

*kkkkkk Ajy *kkkkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters: '

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m*3/day) (%) (ug Pb/m"3)

«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

*kkkk*x Dijet ***kxx%

Age Diet Intake (ug/day)

*kkxk* Drinking Water *****#*

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L
kkkkxk Goj] & Dust *rxkix

Multiple Source Analysis Used



Average multiple source concentration: 60.400 ug/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 (ug Pb/g) House Dust (ug Pb/g)
-5-1 72.000 60.400
1-2 ' 72.000 60.400
2-3 72.000 60.400
3-4 72.000 60.400
4-5 72.000 60.400
5-6 72.000 60.400
6-7 72.000 60.400

**x*** Alternate Intake *****x

Age Alternate (ug Pb/day)
.5-1 0.000
= 0.000
.000
.000
.000
.000
.000

(oo eNeNel

****x*x* Maternal Contribution: Infant Model ***x**

Maternal Blood Concentration: 2.500 ug Pb/dL

khkhkdkkhkhkhkhkkkhkhkdkhrkhrhhkhkhkdkhrdhkhrdrhkdrddddhkdhhhdhdkdk

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

hkhkkhkhkhkdkhkhkhkhkhkdbhhkhrhkhrhrhkhrhkhkdkhkhkhkhkhkdhhkdkhhkhkhkhkhk

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 2.624 0.000 0.380
1-2 0.034 2.737 0.000 0.947
2-3 0.062 3.090 0.000 0.990
3-4 0.067 2.993 0.000 . 1.017
4-5 0.067 2.910 0.000 1.065
5-6 0.093 3.080 0.000 1.127
6-7 0.093 3.405 0.000 1.148
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 1.588 4.613 2.5
1-2 2.517 6.236 2.6
2-3 2.530 6.672 25
3-4 2.549 6.626 2:3
4-5 1.906 5.948 2.1
5-6 1.722 6.022 1.9
6-7 1.628 6.275 1.8
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LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 264
User Name: LC .

Date: 07/11/2008

Site Name: Melville

Operable Unit: Water Tower
Run Mode: Site Risk Assessment

# Soil/Dust Data

72 mg/kg = avg. conc. for residential, 0-2 ft.

# Soil/Dust Data

57 mg/kg = avg. conc. for residential, all depths

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

kkkkkk Ajy *xkkkkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m*3/day) (%) (ug Pb/m"3)
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

*kkkkk Dief *xkxkx

Age Diet Intake (ug/day)

5.530
5.780
6.490
6.240
6.010
6.340 .
7.000

**kkxk* Drinking Water ***xi*

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L

Ak kk* G0il & Dust ****x**



Multiple Source Analysis Used
Average multiple source concentration: 49.900 ug/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indcor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age Soil (ug Pb/g) House Dust (ug Pb/g)
«5=1 57.000 49.900
1-2 57.000 49.900
2-3 57.000 49.900
3-4 57.000 49.900
4-5 57.000 49.900
5-6 57.000 49.900
6-7 57.000 49.900

**%k** Alternate Intake ****#**

Age Alternate (ug Pb/day)

**x*x** Maternal Contribution: Infant Model ***xxx*

Maternal Blood Concentration: 2.500 ug Pb/dL

khkhkkhkhkhkhkhkhkdkhkhkhkhkhdhkhkhhrkhkkhkhkhkhkhkdrhkhkhrrhkhdkdkk

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

hkhkhkhkrkhkdbdhkhrkhkhkdkddhkhbhkdrkdhkhbhrdrhrkhkdrkrdrkrkdhkddrd ki

Year Air Diet Alternate Watex
(ug/day) (ug/day) (ug/day) (ug/day)
s 5=1 0.021 2.633 0.000 0.381
1-2 0.034 2.748 0.000 0.951
2-3 0.062 3.100 0.000 0.994
3-4 0.067 3.002 0.000 1.020
4-5 0.067 2.916 0.000 1.067
5-6 0.093 3.085 0.000 1.129
6-7 0.093 3.410 0.000 1.150
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 1.289 4.324 2.4
1-2 2.045 5: 779 2.4
2-3 2.054 6.210 2.3
3-4 2.069 6.157 2.2
4-5 1.546 5.595 1.9
5-6 1.395 5.703 1.8
6-7 1.319 5.972 1.7
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LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 264
User Name: LC

Date: 07/16/08

Site Name: Melville

Operable Unit: Water Tower
Run Mode: Site Risk Assessment

# Soil/Dust Data
179 mg/kg = avg. conc. for East Area, 0-2 ft.

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

kkkkkk Ajy *kkkdkk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m*3/day) (%) (ug Pb/m"*3)

.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

*kkkkk Dijet **kkktk

Age Diet Intake (ug/day)

**x**x*k* Drinking Water ***x*x

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L
*kkkkk* Goil & Dust **xxkx

Multiple Source Analysis Used



Average multiple source concentration: 135.300 ug/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 (ug Pb/g) House Dust (ug Pb/g)
.5-1 179.000 135.300
1-2 179.000 135.300
2-3 179.000 135.300
3-4 175.000 135.300
4-5 179.000 135.300
5-6 179.000 135.300
6-7 179.000 135.300

*ekkdx Nlternmate Intake *¥Ftix

Age Alternate (ug Pb/day)

***x**%* Maternal Contribution: Infant Model ****xx*

Maternal Blood Concentration: 2.500 ug Pb/dL

dhkhkhkhkkhkhkhkhkhkdkdkhkhkhkhdhkdhdhkhkdkdhhhkhkhkhkkhrhkhkddhkhdhdkhx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

dhkkhkdkkdhkhkdhkhkhhkdkhkhkhkhhkhkhkhhkhkdkhkhkhdhdhbhhbhkhhkhhhhkhd

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 2.564 0.000 0.371
1-2 0.034 2.661 0.000 0.921
2-3 0.062 3.01l6 0.000 0.967
3-4 0.067 2.931 0.000 0.996
4-5 0.067 2.870 0.000 1.051
5-6 0.093 3.047 0.000 1.115
6-7 0.093 3.373 0.000 1.137
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 3.665 6.621 3.6
1-2 5.780 9.396 3:9
2-3 5.833 9.877 37
3-4 5.896 9.889 3.5
4-5 4,441 8.429 3.0
5-6 4.021 8.276 2.6
6-7 3.808 8.411 2.4
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Melville Water Tower SASE Appendix G

ASSESSMENT OF ARSENIC CONCENTRATIONS IN SOIL
POST REMOVAL SAMPLE EVALUATIONS
FORMER NAVY WATER TOWER SITE
PORTSMOUTH RHODE ISLAND

1.0 INTRODUCTION

This assessment has been prepared by Tetra Tech NUS (TtNUS) under Contract Task Order
CTO 405 issued by the Naval Facilities Engineering Command under the Comprehensive Long-
Term Environmental Action Navy (CLEAN) contract number N62472-03-D-0057.

The assessment evaluates remaining soil arsenic concentrations, relative to background levels,
after the remedial action that was conducted at the Former Melville Water Tower Site on Naval
Station Newport (NAVSTA), Newport, Rhode Island. The background soils data used for this
comparison were obtained from the results of the base-wide background study of NAVSTA
Newport soiis™ . At NAVSTA Newport, studies of background soil have shown that elevated
arsenic levels are associated with certain soil types and bedrock geology in the areas
surrounding the base. The assessment was conducted in accordance with the Guidance for
Environmental Background Analysis, NFEC, 2002®

2.0 FIELD AND SAMPLING ACTIVITIES

2.1 Soil Investigation

During the timeframe of July 25, 2007 to August 7, 2007, soil samples were collected at the
Water Tower Site to verify the adequacy of excavation and removal actions. As shown in Figure
3-1 of the report, all removal verification samples were located along a rectangular sampling grid
established across the remediation area. Concentrations of arsenic, cadmium, chromium, and
lead were investigated by sampling within the post-removal areas, including excavation sidewalls
and floor samples. The analytical data from these areas, combined with resuits from
unexcavated areas within the grid zone, together comprise a total of 355 locations. Seventeen

(17) field duplicate samples were included in this data set.

All samples were collected using new disposable plastic trowels at each sampling point to avoid
cross contamination between samples. Following sample collection, samples were packaged
and shipped to an offsite laboratory for analysis for arsenic, cadmium, chromium, and lead by
EPA method SW-846 6010B.

CTO 405 G-1 April 6, 2009



Melville Water Tower SASE Appendix G

3.0 DATA EVALUATION

3.1 Post-Excavation Sample Data Set

The post-remediation analytical data were divided into four groups, Areas A through D, for
statistical evaluation. Data from Areas A and B represent soil left behind after excavation
conducted to a depth of up to 2 feet. Area C data represent soil left behind after excavation was
conducted to a depth of 3 feet. Area D data represent soil left after removal of the surface six
inches of soil was performed, west of Areas A, B, and C. Laboratory analyses were performed
for arsenic, lead, cadmium, and chromium at the request of EPA. The complete set of analytical
results for post-excavation soil sampling is presented in Table 1.

3.2 Background Soil Data Set

The Base-Wide Background Study Report (TtNUS, 2008) identified seven US Department of
Agriculture (USDA) soil types that are found at or near NAVSTA Newport sites. The two soil types
evaluated in this comparison are Stissing silt-loam (Se) and Newport silt-loam (Ne) @ Both soil

types were compared with the site data for the following reasons:

1. Soil at the water tower location is identified as “udorthents” (UD) by USGS. UD soils are
soils that are altered and reworked during construction of local features. UD is
characterized differently from “urban fill” (UR) because UD soil contains mostly original
material that has been cut and filled, whereas UR soil contains mostly fill.

2. Se soils abut the site to the west, and Ne soils abut the site to east and south. Se soil to
the west also abuts a small reservoir constructed by the Navy at the same time as the
water tower. Based on this observation, it appears that the soil excavated to construct
this reservoir may have well been Se soils, and those soils may have been used to level
the area of the Melville School and the water tower site.

Based on the soil types present around the site, (Figure provided in Attachment A) it is presumed
that the UD soils under the water tower are likely to be made up of either one or a mixture of both
of Se and Ne soil types, along with observed fractured phyllite/schist, leveled and compacted to

form a stable ground surface.
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Since the original soil types present in this area before disturbance occurred were not
categorized, it was decided that the most appropriate comparison would be to the background
soil types cited above which are found in areas adjacent to the Former Water Tower.
Background data sets for these soil types were subdivided into surface soil (SS) and subsurface
soil (8B). Thus the background data sets have been designated with the abbreviations, NeSS,
SeSS, NeSB, and SeSB.

4.0 STATISTICAL DATA EVALUATION

4.1 Exploratory Data Evaluation

As part of the Base-Wide Background Study report (TtNUS, 2008), an exploratory data analysis
was performed on the background data to evaluate the distributional shape, check for outliers,
and compare descriptive statistics. The Base-wide background study evaluated found both
qualitative and quantitative differences in arsenic concentrations between various soil types, and
differences in the shape of the population distributions (normal, lognormal, or nonparametric). It
was noted that candidate outliers were found in the SeSS background data set, but after a careful
assessment, no scientific or judgmental reasons could be identified to justify eliminating two data
points that may actually represent the upper range of observed natural variation in background

soil.

The arsenic soil concentrations in Areas A through D were plotted side-by-side for a qualitative
comparison with background data for soil types NeSS, NeSB, SeSS, and SeSB. Figure 1
presents a univariate box plot of arsenic concentrations for each site and background data set.
The descriptive statistics illustrated on this plot include the interquartile range (IQR), maximum,
minimum, and median. Examination of the plot reveals obvious differences in these properties
between individual site data sets and background data sets. Surface soils from Area D exhibit an
IQR that is generally less than the IQR displayed by the background surface soil types NeSS and
SeSS. Subsurface soils from Area C exhibit an IQR that is intermediate between the IQRs
displayed by the two background subsurface soil types — greater than the IQR of NeSB but less
than the IQR of SeSB. Arsenic concentrations from Area A display a median similar to that of the
background soil type SeSS, but exhibit an IQR that spans a wider range than any of the
background IQRs for surface soils. Area B soil concentrations exhibit an IQR that is very similar
to the IQR for background soil type NeSS, but somewhat less than the IQR for the background
soil type SeSS.
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Distributional analysis tests were also performed on the four background data sets and the four
site data sets in order to establish whether any of these data sets match a normal or lognormal
shape. Results of the background data distributional analysis are presented in Table 2, and the
site data distributional analysis in Table 3.

4.2 Statistical Methods

The Base-Wide Background Study identified two types of statistical methods that may be utilized
in accordance with Navy guidance (Navy, 2002) to evaluate whether site data are above
background, either a two sample hypothesis test or a geochemical prediction method. At the
Former Melville Water Tower Site, analytical results are not available for the mineral components
that would be used to evaluate the geochemical correlation with arsenic in site-related samples.
Therefore, site data were compared to background data using two sample hypothesis tests which
start with an assumption (null hypothesis) that site concentrations are indistinguishable from
background (belong to the same population distribution as background). These tests determine if
the null hypothesis can be rejected, which would indicate that site concentrations are greater than
background. Since the site data is being compared to multiple background soil data groups, the
null hypothesis would have to be rejected for all comparisons to arrive at a conclusive
determination that the site condition is above background.

Multiple tests were performed, including the t-test (parametric), which looks for differences in the
means of site and background data; the Mann Whitney test (non-parametric), which looks for
which looks for differences between the site and background rank sums; and the upper ranks or
quantile test (parametric), which looks at the rank sums that constitute only the highest range of
concentrations found in site and background data sets.

A detailed description of the upper ranks test is provided in Attachment B of this Appendix.
So that any type of statistically elevated concentrations among the site data would not be
overlooked, a conservative decision scheme was employed that would designate site

concentrations to be greater than the background soil being compared to if any one of the three
tests found a significant difference for that soil data set.

4.3 Statistical Tests To Compare Within Background Soil Types

Background data sets representing the soil types NeSS and SeSS were tested twice — once to
see if arsenic concentrations in NeSS were significantly greater than those in SeSS, and again to
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see if concentrations in SeSS were greater than those in NeSS. The level of significance was set
to 0.025, so that the overall chance of finding differences of either variety would be 0.025 + 0.025
= 0.05. In addition, background data from all depths for soil type Ne were compared to
background data from all depths for soil type Se. Table 4 presents the outcome of these tests,
which show that significant differences in Arsenic concentrations exist when data are compared
between background soil types or between soil depth categories. Therefore, it was concluded
that statistical comparisons to site data should be performed separately for each background soil
type, since the site data cannot be assumed to be an equal mixture of background soil types.

4.4 Statistical Tests Comparing Water Tower Arsenic Data to Backqround

The Former Melville Water Tower arsenic data were compared to background using statistical
tests with a level of significance set to 0.05. This means that random samples collected from the
site data population subjected to a statistical background comparison would not be expected to
yield a conclusion that site is greater than background data more than 5 percent of the time if in
fact both data sets actually belonged to the same identical underlying population distribution.

Table 5 presents the outcome of statistical comparisons for Area A soils versus background. As
stated earlier, since soils at the Water Tower site are classified as Udorthents (soil disturbed by
cutting and filling), Area A soil could be comprised of a combination of soil types Ne and Se.
Therefore, statistical tests were performed against each individual background soil type that might
be present. The results presented in Table 5 indicate that arsenic concentrations in Area A soil
are greater than those found in background soil types NeSS and NeSB. However, arsenic
concentrations in Area A soil are not greater than arsenic concentrations in background soil type
Se.

Table 6 presents the outcome of statistical comparisons for Area B soils versus background.
Again, Area B soil could be comprised of a combination of soil types Ne and Se. Therefore,
statistical tests were performed against each individual background soil type that might be
present. The test resuits in Table 6 indicate that arsenic concentrations in Area B soil are greater
than those found in background soil type NeSB, but they are not greater than arsenic
concentrations in background soil types NeSS, SeSS and SeSB.

Since all samples from Area C represent subsurface soil, statistical tests were performed using
only background subsurface soils (SeSB, and NeSB). The test results in Table 7 indicate that
arsenic concentrations in Area C soil are greater than those found in background soil type NeSB,
but they are not greater than arsenic concentrations in background soil type SeSB .
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Since all samples of Area D represent surface soil, statistical tests were performed using only
background surface soils. The test results in Table 8 indicate that Area D soils are not
considered to be elevated relative to either background soil type (NeSS or SeSS).

5.0 SUMMARY AND CONCLUSIONS

Soil samples were collected after removal actions from Areas A, B, C, and D at the Former
Melville Water Tower Site. Two soil types, Ne and Se, represent the predominant soil types
occurring in the vicinity of the site. However, the exact composition of Water Tower site soils is

not known because soils have been disturbed by past cutting and filling.

Recent removal actions at the site excavated soils containing concentrations of several metals
that are of regulatory concern. Since the regulatory levels of concern for arsenic in soil are in
some cases very close to or below naturally occurring background concentrations of some soil
near the site, a statistical comparison of the post-excavation sample analytical data was
performed to determine if the concentrations of arsenic remaining in soils at the site exceed
background levels. Several comparison were performed against each of the site soil data sets in
order to determine whether residual concentrations are greater than those of any of the possible

soil types naturally present — NeSS, NeSB, SeSS, or SeSB.

The statistical testing shows that a) arsenic concentrations in all the post excavation site soils
(Areas A, B, C, and D) are not greater than those in the Se background soil data set, but are
similar to the concentrations that would be expected in surface and subsurface soils of this type;
and b), the post excavation site soils in Areas A, B and C do have arsenic concentrations greater
than the Ne background data set. To simplify, the site arsenic concentrations are within expected
ranges of the Se background soil, but they are higher than the Ne background soil.

Given that arsenic in the background Se soil is higher than the background Ne soil, it has to be
accepted that if there are appreciable amounts of Se soils present at the site, the site soil would
have to have arsenic concentrations greater than those in the Ne background soil. Unless there
are no Se soils present at the site, the arsenic concentrations in the site data set could not be as
low as that measured in the Ne background data set.

To conclude, metals content of the post excavation samples collected are a result of both soil
types likely present at the site, and arsenic concentrations greater than RIDEM criteria are likely a
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result of the presence of the Se soil type, in which similarly elevated arsenic concentrations have

been measured.
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TABLE 1

REMAINING SOIL CONCENTRATIONS AFTER REMEDIAL ACTION
FORMER MELVILLE WATER TOWER
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 7
Sample Location ID|  Date Type | Lead | Arsenic | Cadmium| Chromium| X °°‘(’f:;""a'° ¥ °°‘(":‘)""a'e
MWT-A3300 07/25/07 | Sidewall 9.2 <0.28 21 33 0
MWT-A3350 07/26/07 | Bottom 9.5 5.1 <0.28 13 33 50
MW T-A3360 07/26/07 | Sidewall [ 110 10 0.35 14 33 60|
MWT-A4350 07/26/07 | Bottom 8.1 45 <0.28 12 43 50|
MWT-A4360 07/26/07 | Bottom 16 3.9 <0.30 14 43 60|
MWT-A5300 07/25/07 | Sidewall 7.9 <0.28 14 53 0
MWT-A5350 07/26/07 | Bottom 140 7.3 0.32 14 53 50)
MWT-A53608 07/26/07 | Bottom 9.2 3.9 <0.28 12 53 60
MWT-A6350 07/26/07 | Bottom 24 23 <0.29 15 63 50)
MWT-A6360 07/26/07 | Bottom 14 3.7 0.27 13 63 60
MWT-A7300 07/25/07 | Sidewall 57 9.7 <0.28 11 73 0
MWT-A7350 08/02/07 | Bottom 48 14 <0.28 13 73 50
MWT-A7350D 08/02/07 | Bottom 48 11 <0.29 11 73 50
MWT-A7360B 08/02/07 | Bottom 97 6.7 <0.28 11 73 60
MWT-A8350 08/02/07 | Bottom 50 7.3 <0.26 10 83 50)
MW T-A8360B 08/02/07 | Bottom 75 7.1 <0.27 12 83 60
MWT-A9300 07/25/07 | Sidewall 68 3.6 <0.27 9.7 93 0
MWT-A9350 08/02/07 | Bottom 25 24 <0.30 12 93 50
MWT-A9360B 08/02/07 | Bottom 29 21 <0.28 12 93 60|
MWT-A10350 08/02/07 | Bottom 55 16 <0.28 13 103 50)
MWT-A10360B 08/02/07 | Bottom 8.5 48 <0.27 10 103 60)
MWT-A11300 07/26/07 | Sidewall| 100 5.7 <0.26 11 113 0
MWT-A11300B 07/26/07 | Bottom 21 12 0.28 11 113 0
MWT-A11310B 07/26/07 | Bottom 27 13 0.3 16 113 10
MWT-A11320B 07/27/07 | Bottom 20 12 <0.27 9.7 113 20|
MWT-A11330B 07/27/07 | Bottom 29 18 0.32 13 113 30|
MWT-A11340B 07/27/07 | Bottom 31 22 0.3 13 113 40
MWT-A11350B 08/02/07 | Bottom 27 19 <0.27 12 113 50|
MWT-A11360B 08/02/07 | Bottom 23 20 <0.28 12 113 60
AREA A AVERAGE (at 2 feet) 54.8 11.2 0.31 12.6
MWT-B0020B 08/02/07 | Bottom 11 7.8 <0.27 12 0 20|
MWT-B1000B 08/02/07 | Bottom 8.2 2.4 <0.28 9.5 10 0
MWT-B1000S 08/02/07 | Sidewall 34 2.4 <0.25 7.3 10 0
MWT-B1010 08/02/07 | Bottom 6 2.5 <0.27 9 10 10
MWT-B1010D 08/02/07 | Bottom 6.2 3.1 <0.25 9.4 10 10
MWT-B1020B 08/02/07 | Bottom 8.6 3.3 <0.28 8.6 10 20
MWT-B1020S 08/02/07 | Sidewall 27 22 <0.28 12 10 20
MWT-B4070B 08/07/07 | Bottom 24 5.7 <0.27 12 40 70
MWT-B4080B 08/07/07 | Bottom 29 17 <0.28 11 40 80
MWT-B4080S 08/07/07 | Sidewall 33 15 <0.28 15 40 80|
MWT-B4090B 08/07/07 | Bottom 30 8.9 <0.28 11 40 90
MWT-B40100B 08/07/07 | Bottom 22 2.7 <0.27 7.9 40 100
MWT-B40100S 08/07/07 | Sidewall 60 5.3 <0.28 11 40 100]
MWT-B40110B 08/07/07 | Bottom 38 27 <0.29 8.4 40 110
MWT-B50708B 08/07/07 | Bottom 27 5.7 <0.28 8.8 50 70
MW T-B5080B 08/07/07 | Bottom 29 15 <0.27 12 50 80
MW T-B5090B 08/07/07 | Bottom 25 3.1 <0.29 9.9 50 90
MWT-B50100B 08/07/07 | Bottom 38 3.9 <0.29 8.1 50 100
MWT-B50110B 08/07/07 | Bottom 27 6.5 <0.29 9.4 50 110
MWT-B50110BD 08/07/07 | Bottom 21 4.5 <0.30 8.8 50 110
MWT-B50110S 08/07/07 | Sidewall 35 2.9 <0.28 8.4 50 110
MWT-B6070B 08/07/07 | Bottom 30 23 <0.29 12 60 70
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MWT-B6080B 08/07/07 | Bottom 51 14 <0.27 10 60 80
MWT-B6090B 08/07/07 | Bottom 43 3.8 <0.29 10 60 90
MWT-B60100B 08/07/07 | Bottom 10 1.8 <0.27 8.2 60 100,
MWT-B60110B 08/07/07 | Bottom 17 2.8 <0.30 8 60 110
MWT-B7070B 08/07/07 | Bottom 40 22 <0.29 14 70 70
MWT-B7080BR 08/14/07 | Bottom 13 4.2 <0.39 8.9 70 80
MWT-B7090B 08/07/07 | Bottom 18 4.6 <0.27 9.8 70 90
MWT-B70100B 08/07/07 | Bottom 6 2.3 <0.27 8.1 70 100
MWT-B70110B 08/07/07 | Bottom 42 2.6 <0.28 8.6 70 110
MWT-B70110S8 08/07/07 | Sidewall 82 3.9 <0.28 12 70 110
MWT-B8070B 08/07/07 | Bottom 42 13 <0.28 20 80 70
MWT-B8080B 08/07/07 | Bottom 43 16 <0.28 13 80 80
MWT-B8090B 08/07/07 | Bottom 34 3.2 <0.29 11 80 90
MWT-B80100B 08/07/07 | Bottom 18 2.6 <0.29 8.3 80 100
MWT-B80110B 08/07/07 | Bottom 7.7 1.9 <0.26 8.8 80 110,
MWT-B9070BD 08/07/07 | Bottom 107 8.52 <0.79 15.3 90 70
MWT-B9070BR 08/14/07 | Bottom 11 5.3 <0.29 10 90 70
MWT-B9080B 08/07/07 | Bottom 38 13 <0.28 12 90 80
MWT-B9080BD 08/07/07 | Bottom 32 11 <0.29 11 90 80
MWT-B9090B 08/07/07 | Bottom 42 3.3 <0.29 10 90 90
MWT-B90100B 08/07/07 | Bottom 10 2.5 <0.27 9.9 90 100,
MWT-B90110B 08/07/07 | Bottom 9.2 2.5 <0.27 8.3 90 110
MWT-B90110S 08/07/07 | Sidewall 44 3.8 <0.27 10 90 110
MWT-B10070B 08/07/07 | Bottom 74 8.7 <1.3 20 100 70
MWT-B10080B 08/07/07 | Bottom 31 5.1 <0.27 14 100 80
MWT-B10090B 08/07/07 | Bottom 41 5.1 <0.29 12 100 90
MWT-B100100B 08/07/07 | Bottom 27 3.2 <0.29 11 100 100
MWT-B100110B 08/07/07 | Bottom 28 4.3 <0.28 9.7 100 110
MWT-B11070 08/07/07 | Bottom 45 8.9 <1.3 21 110 70
MWT-B11080B 08/07/07 | Bottom 54 9.8 <0.83 18 110 80
MWT-B11090B 08/07/07 | Bottom 25 3.8 <0.28 10 110 90
MWT-B11090S 08/07/07 | Sidewall 20 4.3 <0.28 9.7 110 90
MWT-B110100B 08/07/07 | Bottom 9.3 3.3 <0.29 11 110 100,
MWT-B110110B 08/07/07 | Bottom 20 3.6 <0.28 8.2 110 110
MWT-B110110S 08/07/07 | Sidewall 47 3.4 <0.29 10 110 110
MWT-B11510B 08/08/07 | Bottom 55 5 <0.27 13 115 10
MWT-B11520 08/08/07 | Bottom 24 6.9 <0.28 10 115 20
MWT-B11530 08/08/07 | Bottom 42 7.3 <0.28 11 115 30
MWT-B11540 08/08/07 | Bottom 4 5.4 <0.53 17 115 40
MWT-B11550R 08/14/07 | Bottom 28 10 <0.29 15 115 50
MWT-B11560B 08/08/07 | Bottom 951 10 <0.57 14.4 115 60
MWT-B12510B 08/08/07 | Bottom 18 5 <0.27 7.4 125 10
MWT-B12510S 08/08/07 | Sidewall 19 2.9 <0.27 5.7 125 10
MWT-B12520 08/08/07 | Bottom 30 5.5 <0.27 13 125 20
MWT-B12530 08/08/07 | Bottom 28 7.3 <0.56 15 125 30
MWT-B12540 08/08/07 | Bottom 59 5.2 <0.27 13 125 40
MWT-B12550 08/08/07 | Bottom 30 7.4 <0.54 16 125 50
MWT-B12560B 08/08/07 | Bottom 48 5.5 <0.28 14 125 60
MWT-B12560S 08/08/07 | Sidewall 60 5.1 <0.55 20 125 60
MWT-B13510B 08/08/07 | Bottom 31 8.1 <0.54 16 135 10
MWT-B13520 08/08/07 | Bottom 27 8.5 0.28 14 135 20
MWT-B13530 08/08/07 | Bottom 29 6.7 <0.53 15 135 30
MWT-B13540 08/08/07 | Bottom 30 24 <0.27 6.5 135 40
MWT-B13550 08/08/07 | Bottom 27 2.1 <0.27 6.1 135 50
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MWT-B13550S 08/08/07 | Sidewall 87 3.8 <0.27 12 135 50|
MWT-B135608B 08/08/07 | Bottom 31 7.5 <0.27 9.8 135 60|
MWT-B14510 08/01/07 | Bottom 26 9.7 0.74 16 145 10
MWT-B14520 08/01/07 | Bottom 24 9.3 0.66 17 145 20|
MWT-B14530 08/01/07 | Bottom 31 11 0.5 17 145 30|
MWT-B14540 08/01/07 | Bottom 25 6.7 0.72 16 145 40|
MWT-B15510B 08/01/07 | Bottom 29 7 0.74 15 155 10,
MWT-B15510S 08/01/07 | Sidewall 56 4.5 0.28 10 155 10
MWT-B15520 08/01/07 | Bottom 36 5.9 0.5 13 155 20|
MWT-B15530 08/01/07 | Bottom 150 5.9 0.52 14 155 30,
MWT-B15530D 08/01/07 | Bottom 87 3.8 0.4 12 155 30
MWT-B15540 08/01/07 | Bottom 86 4.6 0.37 12 155 40
MWT-B155458 08/01/07 | Sidewall 60 3.9 0.37 12 155 45
MWT-B16510 08/01/07 | Bottom 49 3.1 <0.23 8.8 165 10
MWT-B16520B 08/01/07 | Bottom 4.8 0.47 15 165 20
MWT-B16520S 08/01/07 | Sidewall 67 4.2 0.3 12 165 20|
MWT-B16530B 08/01/07 | Bottom 46 4.6 0.29 10 165 30|
MWT-B165408B 08/01/07 | Bottom 16 4.2 0.28 11 165 30,
MWT-B16540S 08/01/07 | Sidewall 7.2 2.7 <0.24 6.9 165 40
AREA B AVERAGE (at 2 feet) 37.9 6.3 0.5 11.6
MWT-C2000B 08/03/07 | Bottom 7.2 2.8 <0.26 7.5 20 0
MWT-C2010 08/03/07 | Bottom 7.5 3.1 <0.26 7.8 20 10
MWT-C2020B 08/03/07 | Bottom 11 6.9 <0.25 13 20 20
MWT-C2020S 08/03/07 | Sidewall 6.7 2.5 <0.29 9.9 20 20
MWT-C2030B 08/03/07 | Bottom 34 3.8 <0.25 8.6 20 30|
MWT-C2040B 08/03/07 | Bottom 58 6.1 <0.27 10 20 40
MWT-C2040S 08/03/07 | Sidewall 69 6 <0.28 10 20 40
MWT-C30008 08/03/07 | Bottom 70 1.9 <0.25 7 30 0
MWT-C3010 08/03/07 | Bottom 11 3.9 <0.26 7.5 30 10
MWT-C3020 08/03/07 | Bottom 6.2 2.1 <0.26 7.4 30 20
MWT-C3030 08/03/07 | Bottom 7.7 2.5 <0.27 9.1 30 30
MWT-C3040B 08/03/07 | Bottom 42 7.9 <0.25 9 30 40
MWT-C3300S 08/03/07 | Sidewall 12 2.2 <0.27 7 33 0
MWT-C10000B 08/03/07 | Bottom 30 14 <0.26 11 33 10
MWT-C3340S 08/03/07 | Sidewall 16 4.8 <0.28 12 33 40
MWT-C3340SD 08/03/07 | Sidewall 20 6 <0.28 12 33 40|
MWT-C40008 08/03/07 | Bottom 7.5 2.4 <0.27 8.3 40 0
MWT-C4010 08/03/07 | Bottom 5.6 1.9 <0.27 8.6 40 10
MWT-C4020 08/03/07 | Bottom 6.6 2 <0.26 7.9 40 20
MWT-C4030 08/03/07 | Bottom 29 3.2 <0.25 71 40 30
MWT-C4040B 08/03/07 | Bottom 15 2.2 <0.29 11 40 40
MWT-C5000B 08/03/07 | Bottom 7.2 1.8 <0.27 7.6 50 0
MWT-C5010 08/03/07 | Bottom 9 2.5 <0.27 10 50 10
MWT-C5020 08/03/07 | Bottom 36 5.6 <0.27 9.5 50 20
MWT-C5030 08/03/07 | Bottom 27 3.7 <0.26 7.6 50 30
MWT-C5040B 08/03/07 | Bottom 130 7.8 <0.27 11 50 40|
MWT-C5300S 08/03/07 | Sidewall 38 3.1 <0.27 9.4 53 0
MWT-C6000B 08/03/07 | Bottom 42 4.1 <0.26 8.4 60 0
MWT-C6010 08/03/07 | Bottom 17 4.4 <0.27 9.9 60 10|
MWT-C6020 08/03/07 | Bottom 21 14 <0.28 11 60 20|
MWT-C7000B 08/03/07 | Bottom 7.7 2.4 <0.25 7.5 70 0
MWT-C7010 08/03/07 | Bottom 20 15 <0.26 11 70 10
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MWT-C7020 08/03/07 | Bottom 21 16 <0.29 11 70 20
MWT-C7300S 08/03/07 | Sidewall 31 3.3 <0.25 7.6 73 0
MWT-C7300SD 08/03/07 | Sidewall 31 4.3 <0.25 8.3 73 0
MWT-C7340S 08/03/07 | Sidewall 74 11 <0.28 12 73 40|
MWT-C8000B 08/03/07 | Bottom 9.6 4.7 <0.27 10 80 0
MWT-C8010 08/03/07 | Bottom 28 9.7 <0.27 11 80 10
MWT-C8020 08/03/07 | Bottom 46 15 <0.26 12 80 20
MWT-C8030 ' 08/03/07 | Bottom 56 16 <0.28 15 80 30|
MWT-C8040B 08/03/07 | Bottom 130 9.3 0.31 10 80 40
MWT-C9000B 08/03/07 | Bottom 38 30 <0.36 18 90 0
MWT-C9010 08/03/07 | Bottom 18 14 <0.26 10 90 10
MWT-C9020 08/03/07 | Bottom 33 16 <0.26 9.9 90 20|
MWT-C9030 08/03/07 | Bottom 52 5.5 <0.26 8 90 30
MWT-C9040B 08/03/07 | Bottom 28 23 <0.28 12 90 40
MWT-C9040BD 08/03/07 | Bottom 30 20 <0.29 12 90 40
MWT-C9300S 08/03/07 | Sidewall 21 13 <0.27 9.2 93 0
MWT-C9340S 08/03/07 | Sidewall 73 15 <0.29 13 93 40|
MWT-C10010 08/03/07 { Bottom 37 6.8 <0.26 11 100 0
MWT-C10020B 08/03/07 | Bottom 37 8.5 <0.26 8.7 100 10
MWT-C10020S 08/03/07 | Sidewall 34 9.1 <0.27 9.9 100 20
MWT-C10030B 08/03/07 | Bottom 42 8.3 <0.28 9.5 100 30
MWT-C10040B 08/03/07 Bottom 23 14 <0.27 10 100 40
MWT-C10040S 08/03/07 | Sidewall 34 7.5 <0.28 11 100 40
MWT-Footer-NE 08/08/07 | Bottom 21 4.3 <0.28 7.5 Not Measured Not Measured
MWT-Footer-NW 08/08/07 | Bottom 23 4.8 <0.30 9.5 Not Measured Not Measured
MWT-Footer-SE 08/08/07 | Bottom 17 4.2 <0.29 9.1 Not Measured Not Measured
MWT-Footer-SW 08/08/07 | Bottom 52 7.8 <0.30 12 Not Measured Not Measured
MWT-South-Wali 08/08/07 | Bottom 35 6.5 <0.29 10 Not Measured Not Measured
MWT-West-Wall 08/93/07 Bottom 39 6.1 <0.29 10 Not Measured Not Measured
AREA C AVERAGE (at 3 feet) 322 7.7 0.3 9.9
MWT-D0000B 08/02/07 | Bottom 29 3.3 <0.27 9.8 0 0
MWT-D0020B 08/01/07 | Bottom 71 6.7 0.29 11 0 20|
MWT-D0020S 08/01/07 | Sidewall 76 7.4 0.28 12 0 20
MWT-D0030B 08/01/07 | Bottom 28 5.9 0.25 10 0 30
MWT-D0040B 08/01/07 | Bottom 36 5.5 <0.26 10 0 40
MWT-D0040S 08/01/07 | Sidewall 34 6.7 <0.26 16 0 40,
MWT-D0050B 08/01/07 | Bottom 43 5.9 <0.26 12 0 50|
MWT-D0060 08/01/07 | Bottom 96 7.4 0.4 13 0 60|
MWT-D0060B 08/01/07 | Bottom 110 6.9 0.37 14 0 60|
MWT-D0070B 08/01/07 | Bottom 38 6.8 <0.27 11 0 70|
MWT-D0080B 08/01/07 | Bottom 56 5.6 <0.26 11 0 80|
MWT-D0080S 08/01/07 | Sidewall 73 6.8 <0.28 11 0 80|
MWT-D0080SD 08/01/07 | Sidewall 54 6.9 <0.27 12 0 80|
MWT-D1020 08/01/07 | Bottom 60 10 0.28 12 10 20
MWT-D1030 08/01/07 | Bottom 66 7 <0.26 11 10 30|
MWT-D1040 08/01/07 | Bottom 53 7.2 <0.26 11 10 40|
MWT-D1050 08/01/07 | Bottom 72 7.5 0.29 15 10 50|
MWT-D1060 08/01/07 | Bottom 49 6.7 <0.28 12 10 60
MWT-D1070 08/01/07 | Bottom 91 7.5 <0.27 11 10 70|
MWT-D1080 08/01/07 | Bottom 50 6.7 <0.28 11 10 80|
MWT-D2040 08/01/07 | Bottom 110 6 0.26 12 20 40
MWT-D2050 08/01/07 | Bottom 66 7.1 <0.29 12 20 50
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MWT-D2060R 08/08/07 | Bottom 52 13 <0.53 17 20 60
MWT-D2070 08/01/07 | Bottom 49 7.2 <0.27 11 20 70
MWT-D2080B 08/01/07 | Bottom 53 6.7 <0.28 11 20 80,
MWT-D2080S 08/01/07 | Sidewall 38 6.2 <0.29 11 20 80,
MWT-D3040 08/01/07 | Bottom 130 6.4 0.27 11 30 40
MWT-D3050 08/01/07 | Bottom 130 8.5 <0.28 13 30 50
MWT-D3060R 08/08/07 | Bottom 84 13 <0.35 13 30 60
MWT-D3070 08/01/07 | Bottom 82 7.9 0.26 14 30 70
MWT-D3080 08/01/07 | Bottom 46 7.5 <0.27 11 30 80
MWT-D120008B 08/08/07 | Bottom 140 2 <0.27 8.9 120 0
MWT-D12000S 08/08/07 | Sidewall 66 2.5 <0.26 6.3 120 0
MWT-D12010 08/08/07 | Bottom 130 2 <0.27 8.2 120 10
MWT-D12070R 08/14/07 | Bottom 47 6.2 <0.26 16 120 70
MWT-D12080 08/07/07 | Bottom 80 3.7 <0.26 11 120 80
MWT-D12090B 08/07/07 | Bottom 54 2.6 <0.27 9.5 120 90
MWT-D13000B 08/08/07 | Bottom 76 3.7 <0.29 8.8 130 0
MWT-D13010 08/08/07 | Bottom 39 25 <0.26 5.7 130 10
MWT-D13070 08/07/07 | Bottom 92 2.9 <0.27 10 130 70
MWT-D13080 08/07/07 | Bottom 51 3.6 <0.25 12 130 80
MWT-D13090B 08/07/07 | Bottom 65 3.8 <0.27 9.4 130 90
MWT-D13090S 08/07/07 | Sidewall 52 3.5 <0.26 8.6 130 90
MWT-D14000BR 08/14/07 | Bottom 23 6.5 <0.27 15 140 0
MWT-D14000S 08/08/07 | Sidewall 30 1.6 <0.26 6.7 140 0
MWT-D14010 08/08/07 | Bottom 35 4.9 <0.27 9.7 140 10
MWT-D15000B 08/01/07 | Bottom 39 2.5 <0.27 8.5 150 0
MWT-D15000S 08/01/07 | Sidewall 51 2.1 0.43 12 150 0
MWT-D15010 08/01/07 | Bottom 86 3.8 0.29 10 150 10
MWT-D15050 08/01/07 | Bottom 52 3.5 0.26 11 150 50
MWT-D15060 08/01/07 | Bottom 32 2.8 <0.26 7 150 60
MWT-D15070 08/01/07 | Bottom 33 1.8 <0.24 4.8 150 70
MWT-D15080 08/01/07 | Bottom 39 3.3 <0.26 9.7 150 80
MWT-D15090B 08/01/07 | Bottom 43 3.5 <0.25 9.7 150 90
MWT-D16000B 08/01/07 | Bottom 13 1.8 <0.25 5.4 160 0
MWT-D16010 08/01/07 | Bottom 50 3.2 <0.24 8.1 160 10
MWT-D16050 08/01/07 | Bottom 40 2.8 <0.25 7.4 160 50
MWT-D16060 08/01/07 | Bottom 31 1.5 <0.27 5 160 60
MWT-D16070 08/01/07 | Bottom 47 2.5 <0.28 7.8 160 70
MWT-D16070D 08/01/07 | Bottom 41 2.3 <0.27 6.8 160 70
MWT-D16080 08/01/07 | Bottom 23 2.9 <0.24 7.8 160 80
MWT-D16090B 08/01/07 | Bottom 33 2 <0.25 6.2 160 90
MWT-D16090S 08/01/07 | Sidewall 26 3.1 <0.25 8 160 90
MWT-D17000B 08/01/07 | Bottom 38 4.4 <0.25 9.9 170 0
MWT-D17000S 08/01/07 | Sidewall 57 1.9 <0.25 8.9 170 0
MWT-D17010 08/01/07 | Bottom 34 2.3 <0.25 8.4 170 10
MWT-D17020 08/01/07 | Bottom 34 2.3 <0.23 7.4 170 20
MWT-D17030 08/01/07 | Bottom 61 1 <0.25 5.6 170 30
MWT-D17040 08/01/07 | Bottom 17 2.4 <0.24 6.6 170 40
MWT-D17050 08/01/07 | Bottom 32 2.8 <0.24 6.6 170 50
MWT-D17060 08/01/07 | Bottom 28 2 <0.25 5.6 170 60
MWT-D17070 08/01/07 | Bottom 31 2.2 <0.26 6.3 170 70
MWT-D17080 08/01/07 | Bottom 9.6 5.1 <0.24 9.1 170 80
MWT-D17090B 08/01/07 | Bottom 7.9 3.1 <0.25 8.9 170 90
MWT-D18000B 07/31/07 | Bottom 39 2.1 <0.26 8.6 180 0
MWT-D18010 07/31/07 | Bottom 39 2.7 <0.26 8.1 180 10
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MWT-D18020 07/31/07 | Bottom 11 2.4 <0.26 7.4 180 20|
MWT-D18030 07/31/07 | Bottom 15 1.8 <0.27 5.1 180 30,
MWT-D18040 07/31/07 | Bottom 14 1 <0.26 4 180 40
MWT-D18050 07/31/07 | Bottom 17 <1.1 <0.27 4.1 180 50
MWT-D18060 07/31/07 | Bottom 40 1.5 <0.28 5.2 180 60
MWT-D18070 07/31/07 | Bottom 24 2.6 <0.27 8.2 180 70
MWT-D18080 07/31/07 | Bottom 8.1 3.1 <0.25 7.6 180 80
MWT-D18090B 07/31/07 | Bottom 9.7 2.1 <0.25 7.8 180 90
MWT-D18090S 08/01/07 | Sidewall 7.2 3.6 <0.24 8.3 180 90
MWT-D19000B 07/31/07 | Bottom 31 2.2 <0.25 7.7 190 0
MWT-D19000S 08/01/07 | Sidewall 49 2.3 <0.26 7.7 190 0
MWT-D19010 07/31/07 | Bottom 12 2.5 <0.24 5.6 190 10
MWT-D19020 07/31/07 | Bottom 10 2.5 <0.24 5.1 190 20|
MWT-D19030 07/31/07 | Bottom 8.8 2.9 <0.25 5.1 190 30
MWT-D19040 07/31/07 | Bottom 20 1.7 <0.25 6.7 190 40
MWT-D19050 07/31/07 | Bottom 11 1.7 <0.26 4.9 190 50
MWT-D19060 07/31/07 | Bottom 14 <1.1 <0.26 3.7 190 60
MWT-D19070 07/31/07 | Bottom 26 2.2 <0.26 7.6 190 70
MWT-D19080 07/31/07 | Bottom 23 2.7 <0.24 8.1 190 80
MWT-D19090B 07/31/07 | Bottom 12 3.1 <0.25 7.9 190 90
MWT-D20000B 07/31/07 | Bottom 35 2.1 <0.23 9.2 200 0
MWT-D20010 07/31/07 | Bottom 20 3.4 <0.25 8.7 200 10,
MWT-D20020 07/31/07 | Bottom 6.5 2.1 <0.23 3.3 200 20
MWT-D20030 07/31/07 | Bottom 14 2.2 <0.24 5.7 200 30
MWT-D20040 07/31/07 | Bottom 6.3 2.2 <0.26 7 200 40
MWT-D20050 07/31/07 | Bottom 8.4 2.3 <0.26 6.2 200 50
MWT-D20060 07/31/07 | Bottom 5 <1.00 <0.25 3.1 200 60
MWT-D20070 07/31/07 | Bottom 44 2.8 <0.27 8.3 200 70|
MWT-D20070D 07/31/07 | Bottom 44 3 <0.25 7.9 200 70|
MWT-D20080 07/31/07 | Bottom 13 2.8 <0.24 7.3 200 80
MWT-D20090B 07/31/07 | Bottom 8.6 2.9 <0.25 8 200 90
MWT-D20090S 08/01/07 | Sidewall 12 3 <0.25 7.5 200 90
MWT-D21000B 07/31/07 | Bottom 120 2.6 <0.25 15 210 0
MWT-D21000S 08/01/07 | Sidewall 37 1.8 <0.24 7.2 210 0
MWT-D21010 07/31/07 | Bottom 30 3.1 <0.24 9.7 210 10
MWT-D21020 07/31/07 | Bottom 27 4.7 0.26 11 210 20
MWT-D21030 07/31/07 | Bottom 8.2 3.6 <0.24 8.9 210 30
MWT-D21040 07/31/07 | Bottom 10 3.1 <0.26 8 210 40
MWT-D21050 07/31/07 | Bottom 9.3 3.5 <0.26 8.9 210 50
MWT-D21060 07/31/07 | Bottom 18 3.1 <0.25 10 210 60
MWT-D21070 07/31/07 | Bottom 32 3.2 <0.27 7.6 210 70|
MWT-D21080 07/31/07 | Bottom 11 2.5 <0.26 7.2 210 80
MWT-D21090B 07/31/07 | Bottom 11 4 <0.25 8.2 210 90
MWT-D22000B 07/31/07 | Bottom 20 1.5 <0.24 4.8 220 0
MWT-D22010 07/31/07 | Bottom 15 3.2 <0.23 8.9 220 10
MWT-D22010D 07/31/07 | Bottom 12 2.4 <0.24 5.5 220 10,
MWT-D22020 07/31/07 { Bottom 12 4.1 <0.25 10 220 20
MWT-D22030 07/31/07 | Bottom 11 4.2 <0.25 11 220 30
MWT-D22040 07/31/07 | Bottom 16 4.2 <0.25 11 220 40
MWT-D22050 07/31/07 | Bottom 7.7 2.5 <0.26 8.3 220 50
MWT-D22060 07/31/07 | Bottom 16 2.6 <0.27 9 220 60|
MWT-D22070 07/31/07 | Bottom 49 3.3 <0.24 8.5 220 70
MWT-D22080 07/31/07 | Bottom 10 3.4 <0.25 8.8 220 80|
MWT-D22090B 07/31/07 | Bottom 11 2.9 <0.24 9.2 220 90
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TABLE 1

REMAINING SOIL CONCENTRATIONS AFTER REMEDIAL ACTION
FORMER MELVILLE WATER TOWER
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

PAGE7OF 7

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium X Co?frt;llnate L4 Coc(:frtc)ilnate
MWT-D22090S 08/01/07 | Sidewall 11 5.2 <0.23 8.2 220 90
MWT-D23000B 07/30/07 | Bottom 12 2.6 <0.25 7.4 230 0
MWT-D23000S 08/01/07 | Sidewall 15 2.3 <0.25 6.5 230 0
MWT-D23010 07/30/07 | Bottom 38 3.3 0.28 11 230 10
MWT-D23020 07/30/07 | Bottom 15 2.5 <0.26 8.5 230 20
MWT-D23030 07/30/07 | Bottom 22 3.1 <0.25 8.8 230 30
MWT-D23040 07/30/07 | Bottom 4 <1.0 <0.26 4 230 40
MWT-D23050 07/30/07 | Bottom 12 1.5 <0.29 6 230 50
MWT-D23060 07/30/07 | Bottom 16 2 <0.26 9.3 230 60
MWT-D23070 07/30/07 | Bottom 20 3.3 0.26 12 230 70
MWT-D23080 07/30/07 | Bottom 9.4 3.7 <0.24 9.7 230 80
MWT-D230908 07/30/07 | Bottom 9.4 2.1 <0.25 8.3 230 90,
MWT-D24000B 07/30/07 | Bottom 51 1.9 0.32 8.1 240 0
MWT-D24010 07/30/07 | Bottom 34 5.1 0.35 15 240 10
MWT-D24020 07/30/07 | Bottom 21 2.5 <0.25 8.9 240 20
MWT-D24030 07/30/07 | Bottom 9.2 3.1 <0.24 9.4 240 30
MWT-D24040 07/30/07 | Bottom 18 2.6 <0.25 7.8 240 40
MWT-D24050 07/30/07 | Bottom 16 2.2 <0.27 6.8 240 50
MWT-D24060 07/30/07 | Bottom 15 2.9 <0.25 7.1 240 60
MWT-D24060D 07/30/07 { Bottom 16 2.8 <0.26 8.9 240 60
MWT-D24070 07/30/07 | Bottom 17 4.2 <0.26 7.3 240 70,
MWT-D24080 07/30/07 | Bottom 6.9 3.3 <0.27 9.2 240 80
MWT-D24090B 07/30/07 | Bottom 12 2.1 <0.26 8.6 240 90
MWT-D24090S 08/01/07 | Sidewall 15 2.1 <0.25 7.5 240 90
MWT-D24090SD 08/01/07 | Sidewall 9.7 2 <0.25 7.3 240 90
MWT-D25000B 07/30/07 | Bottom 36 1.4 <0.26 8.1 250 0
MWT-D25010 07/30/07 | Bottom 22 4.1 0.33 13 250 10,
MWT-D25020 07/30/07 | Bottom 28 3.9 <0.25 12 250 20
MWT-D25030 07/30/07 | Bottom 21 3.4 <0.25 33 250 30
MWT-D25040 07/30/07 | Bottom 18 2.5 <0.26 7.7 250 40
MWT-D25050 07/30/07 | Bottom 25 2.5 <0.26 17 250 50
MWT-D25060B 07/30/07 | Bottom 9.3 2.4 <0.26 7.9 250 60
MWT-D25070B 07/30/07 | Bottom 15 2.9 <0.26 9.1 250 70
MWT-D25080B 07/30/07 | Bottom 13 2.7 <0.25 9.3 250 80,
MWT-D25080S 08/01/07 | Sidewall 6 2.6 <0.25 7.4 250 80
MWT-D25090B 07/30/07 | Bottom 15 3.7 <0.25 11 250 90,
MWT-D25160S 08/01/07 | Sidewall 24 2 <0.25 11 251 60
MWT-D25240S 08/01/07 | Sidewall 15 3.3 <0.23 9.4 252 40
MWT-D25320S 08/01/07 | Sidewall 36 2.8 0.26 15 253 20
MWT-D25500S 08/01/07 | Sidewall 49 3.7 0.3 13 255 0

AREA D AVERAGE (at 0.5 feet) 27 2.9 0.3 8.5
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TABLE 2

STATISTICAL DISTRIBUTION OF ARSENIC IN BACKGROUND SOIL TYPES STISSING SILT LOAM (SE) AND NEWPORT SILT LOAM (NE)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Number of Statistical Results of §hapim-Wor
Background Soll Sample Distribution Shapiro-Francia Distribution Tests
Type and Deptr_njange Results of Site Data W-norm. [W-lognorm] W-Table
Newport Silt Loam (NE) Surface Soil 22 nonparametric 0.8734 0.9104 0.911
Newport Silt Loam (NE) Subsurface Soil 20 nonparametric 0.9003 0.8953 0.905
Stissing Silt Loam (NE) Surface Soil 20 lognormal 0.5162 0.9162 0.905
Stissing Silt Loam (NE) Subsurface Soil 15 normal 0.9156 0.8642 0.881

Notes:

Number of sample results excludes rejected data or blank-qualified data. Duplicates are considered as one result. Non-detected results are treated as present at one-half the detection limit in ali calculations.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.

A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), regardless of whether W-lognorm. is greater than the reference value.
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and the test statistic W-norm. is < than the reference value (W-table).

The decision scheme for when parametric versus nonparametric tests may be used is discussed in the text.

Table 2 - Distributional_Analysis_of_Background_Data.xls
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TABLE 3
STATISTICAL DISTRIBUTION OF ARSENIC SOIL CONCENTRATIONS IN AREASATO D
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Number of Statistical Results of Shaplro-W‘llﬁr
Water Tower Sample Distribution Shapiro-Francia Distribution Tests
Area of Interest Results of Slte Data W-norm. [W-lognorm| W-Table
Area A 28 lognormal 0.8885 0.9324 0.924
Area B 89 nonparametric 0.7838 0.9725 0.985
Area C 58 nonparametric 0.8348 0.9735 0.981
Area D 163 nonparametric 0.8268 0.946 0.987

Notes:

Number of sample results excludes rejected data or blank-qualified data. Duplicates are considered as one result. Non-detected results are treated as present at one-half the detection limit in all calculations.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.

A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), regardless of whether W-lognorm. is greater than the reference value.

A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and the test statistic W-norm. is < than the reference value (W-table).

The decision scheme for when parametric versus nonparametric tests may be used is discussed in the text.
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TABLE 4
STATISTICAL DIFFERENCES IN ARSENIC CONCENTRATIONS AMONG BACKGROUND SOIL TYPES NEWPORT SILT LOAM (NE) AND STISSING SILT LOAM (SE)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Soil 1 Freq. > Soil 2 Freq.? | Majority are Soil 1? | Ranks of Soil 1 > Soil 2? Soil 1 Mean > Soil 2 Mean ? Soil 1 Standard Deviation =Soil 2 Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Soil 1 (s)in Topr | <40% ND or use Gehan | #8>2,#b>2,>=85% Pos; both norm/log | #s>2,#b>2, Soil 1 & Soil 2 both normal or both lognorm.
Test Criterion: P value <= 0.025 ? P<=0.025 that #s>=k P value <=0.025 ? t-Value > t-Table F-Value<=F-Table (Stud T). if not, Satterthwaite
Soil 2 | Soil 1 P |[YN|r|k P YN P Test [Used| YN[ Soil2 | Soil 1 t t |YN]| Soil2 | Soil 1 | Std.Dev. | Std.Dev.| F F | YN
Soil 1 Arsenic Levels > Soil 2? |Y or N} Freq. | Freq. |Value Value Value Mean® | Mean® | value | Table Distrib. | Distrib. | Soil 2@ | Soil 1€ | Value| Table
Bkg soil Ne > bkg. soil Se? N 35/35 | 42/42 NA |14} 2 | 0.9999 | N }1.0000 N 14.6 5.05 NA | lognor. | nonpar. NA
Bkg 8oil Se > bkg. soil Ne? Y 42/42 | 35/35 NA |54[33]| <.0001 | Y |<.0001 Y 5.05 14.6 NA | nonpar. | lognor. NA
Bkg soil NeSS > bkg. soil NeSB?] Y 20/20 | 22/22 NA |16[ 12| 0.0226 | Y }0.0422 N 3.71 6.28 NA | nonpar. | nonpar. NA
| Bkg soil NeSB > bkg. soil NeSS?| N 22/22 | 20/20 NA J24{12] 0.4826 | N ]0.8600 N 6.28 3.71 NA | nonpar. | nonpar. NA
| Bkg 80il SeSS > bmdl SeSB?] N 15/15 | 20/20 NAJ1{1]05714| N |0.9614 N 16.8 13 NA | normal | lognor. NA
ing 80il SeSB > bkg. soil SeSS? | Y 20/20 | 15/15 NA |12| 9 | 0.0076 | Y |0.0415 N 13 16.8 NA] lognor. | nommal NA
Arsenic soil ions are db background soil types present near Water Tower Site, Newport Silt Loam (Ne) and Stissing Silt Loam (Se).

Soils in Area A are classilied as [Jdonhams (UD), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.025, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.025, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k" samples
from the top "r" ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the "P-Value" is less than 0.025, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indi the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: f the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: If the "F-Value" exceeds the lookup "F-Table" and both soil type distributions match a "normal” shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.

A statistical significance level (P value) of 0.025 is used for all tests that directly compare Soil 1 to Soil 2 Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Soil 1 > Soil 2) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overal! decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Tast of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Soil 1 (s) or Soil 2 (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Soil 1 results must not be different from the standard deviation of Soil 2 results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.025 then test determines Soil 1 > Soil 2 with 85 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
e For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Soil 1 and Soil 2 data set are comprised of Soil 1 data if both

populations are in fact equal.
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TABLE §
STATISTICAL COMPARISON OF AREA A ARSENIC SOIL CONCENTRATIONS TO BACKGROUND SOILS
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE iISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-WhitneylGehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area A Freq. > bkg. Freq.? | Majority are Area A? | Ranks of Area A > bkg.? Area A Mean > bkg. Mean ? Area A Standard Deviation =bkg. Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area A (s)in Topr | <40% ND or use Gehan | #8>2,#b>2,>=85% Pos; both norm/log | #8>2,#b>2, Area A & bkg. both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite

bkg. | AreaA| P YN|[r]|k P YN P Test |Used| YN bkg. Area A t t |YN| bkg. | Area A | Std.Dev. |Std.Dev.| F F YN

Arsenic Levels > Background? | Y or N Freq. | Freq. |Value Value Value Mean® | Mean® |Value|Table| Distrib. | Distrib. | bkg.@ |Area A@|Value| Table
Area A > bkg. soil type NeSB? Y. 20/20 | 28/28 NA [32[24] 0.0013 | Y {<.0001 Y 3.71 11. NA | nonpar. | lognor. NA
Area A > bkg. soil type NeSS? Y 22/22 | 28/28 NA | 18f 14| 0.0199 | Y ]0.0016 Y 6.28 11. NA | nonpar. | lognor. NA
Area A > bkg. soil type SeSB? N 15/15 | 28/28 NA |21]/12] 09184 | N ]0.9838 N 16.8 11. NA| normal | lognor. NA
Area A > bkg. soil type SeSS? N 20/2_0_J 28/28 NAJ9)|7) 01753 | N |0.5665 N 13 11.2 NA| lognor. | lognor. NA

Area A arsenic soil concentrations are compared to background surface soil (SS) and subsurface soil (SB) for soil types present near Water Tower Site, Newport Silt Loam (Ne) and
Stissing Silt Loam (Se). Soils in Area A are classified as Udorthents (UD), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z-Test or Fisher's Exact Test: If the “P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have dilferent a distribution of upper rank values. Since "k" samples
from the top "r" ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the *P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a *normal* shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: |f the “F-Value® exceeds the lookup “F-Table® and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area A to bkg. Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area A > bkg.) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of resuits.
(4) Overall decision is NA if all tests are NA, (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Area A (s) or bkg. (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area A results must not be different from the standard deviation of bkg. results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area A > bkg. with 85 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background

do not both match a normal distribution.

rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and bkg. data set are comprised of Area A data if both

populations are in fact equal.
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TABLE 6
STATISTICAL COMPARISON OF AREA B ARSENIC SOIL CONCENTRATIONS TO BACKGROUND SOILS
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for EqTal Standard Deviations
Question Posed: Area B Freq. > bkg. Freq.? | Majority are Area B? | Ranks of Area B > bkg.? Area B Mean > bkg. Mean ? Area B Standard Deviation =bkg. Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area B (s)in Topr | <40% ND or use Gehan | #8>2,#b>2,>=85% Pos; both norm/log | #s>2,#b>2, Area B & bkg. both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). if not, Satterthwaite

bkg. | AreaB| P YN|[r]| Kk P YN P Test |Used| YN bkg. Area B t t |YN| bkg. | AreaB | Std.Dev.|Std.Dev.| F F YN

Arsenic Levels > Background? | Y orN| Freq. | Freq. |Value Value Value Mean® | Mean® |value|Table Distrib. | Distrib. | bkg.@ |Area B@|Value|Table
Area B > bkg. soil type NeSB? Y 20/20 | 89/89 NA [49[45] 0.0111 | Y |0.0027 Y 3.71 6.34 NA | nonpar. | nonpar. NA
Area B > bkg. soil type NeSS N 22/22 | 89/89 NA [79]67] 0.0514 | N ]0.3206 N 6.28 6.34 NA{ nonpar. | nonpar. NA
Area B > bkg. soil type SeSB N 15/15 | 89/89 NA 62|49} 09972 | N |1.0000 N 16.8 6.34 NA| normal | nonpar. NA
Area B > bkg. soil type SeSS N 20/20 | 89/89 NAJ11] 8 | 0.8848 | N ]0.9999 N 13 6.34 NA | lognor. | nonpar. NA

Area B arsenic soil concentrations are compared to background surface soil (SS) and subsurface soil (SB) for soil types present near Water Tower Site, Newport Silt Loam (Ne) and
Stissing Silt Loam (Se). Soils in Area B are classified as Udorthents (UD), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k" samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: |f the “F-Value" exceeds the lookup "F-Table" and both soil type distributions match a "normal® shape, then it can be concluded 1hat the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area B to bkg. Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area B > bkg.) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even If one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Area B (s) or bkg. (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area B results must not be different from the standard deviation of bkg. results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area B > bkg. with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area B and bkg. data set are comprised of Area B data if both

populations are in fact equal.
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STATISTICAL COMPARISON OF AREA C ARSENIC SUBSURFACE SOIL CONCENTRATIONS TO BACKGROUND SOILS
FORMER MELVILLE WATER TOWER

TABLE 7

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area C Freq. > bkg. Freq.? | Majority are Area C? | Ranks of Area C > bkg.? Area C Mean > bkg. Mean ? Area C Standard Deviation =bkg. Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area C (8) in Top r | <40% ND or use Gehan | #8>2,#b>2,>=85% Pos; both norm/log | #s>2,#b>2, Area C & bkg. both normal or both lognorm.
Test Crif P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Stud T). if not, Satterthwaite

bkg. |AreaC| P | YN|r| k P YN P | Test |Used| YN bkg. AreaC | t t |[YN| bkg. | AreaC | Std.Dev.|Std.Dev.| F F YN

Arsenic Levels > Background? | Y orN| Freq. | Freq. |Value Value Value Mean® | Mean® |value|Table Digtrib. | Distrib. | bkg.@ |Area C@|Value| Table
Area C > bkg. soil type NeSB? Y 20/20 | 58/58 NA |36{32| 0.0060 | Y |]0.0033 Y 3.71 7.51 NA | nonpar. | nonpar. NA
Area C > bkg. soil type SeSB? N 15/15 | 58/58 NAJ2]| 1] 09600 | N |0.9999 N 16.8 7.51 NA | norma! | nonpar. NA

Area C arsenic subsurface soil concentrations are compared to background subsurface soil (SB) for soil types present near Water Tower Site, Newport Silt Loam (Ne) and
Stissing Silt Loam (Se). Soils in Area C are classified as Udorthents (UD), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z-Test or Fisher's Exact Test: !f the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: !f the *P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since *k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: !f the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: f the "F-Value" exceeds the lookup "F-Table" and both soil type distributions match a *normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area C to bkg. Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area C > bkg.) for each chemical appears at the left and is based on four criteria:

(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.

(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and nane of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on

detection frequency, not magnitude of results.

(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference betwsen groups.
** Test of proportions would have insufficient power to detect a significant difference between groups bacause given this many detects in the reference group, no number of detects

in the comparison group could be judged to be significantly greater.

# NDs or # Pos.
#sor#b

s=b

P value

% ND

@

rk

Table 7 - Area_C_Vs_Background.xls

Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
Number of Area C (s) or bkg. (b) samples, not including rejected data or blank-qualified data.
Standard deviation of Area C results must not be different from the standard deviation of bkg. results.

Probability or significance level is defined as the chance of a false positive. !f P <= 0.05 then test determines Area C > bkg. with 95 % confidence.

Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. !f not, the Gehan Test is used.
For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background

do not both match a normal distribution.
The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area C and bkg. data set are comprised of Area C data if both

populations are in fact equal.
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TABLE 8
STATISTICAL COMPARISON OF AREA D ARSENIC SURFACE SOIL CONCENTRATIONS TO BACKGROUND SOILS
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area D Freq. > bkg. Freq.? Majority are Area D? | Ranks of Area D > bkg.? Area D Mean > bkg. Mean ? Area D Standard Deviation =bkg. Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area D (8)in Topr <40% ND or use Gehan | #5>2,#b>2,>=85% Pos; both norm/log | #s>2,#b>2, Area D & bkg. both normal or both lognorm.
Test Criteri P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). if not, S i

bkg. |AreaD| P [YN| r | k P YN P | Test|Used| YN bkg. AreaD | t t |[YN| bkg. | AreaD | Std.Dev.{Std.Dev.| F F YN

Arsenic Levels > Background? | Y or N} Freq. | Freq. |Value Value Value Mean® | Mean® |value[Table Distrib. | Distrib. | bkg.@ |Area D@|Value| Table
Area D > bkg. soil type NeSS? N 22/22 ]1159/163]1.00000 N |129] 114 ] 0.5212 | N |0.9927 N 6.28 3.58 NA | nonpar. | nonpar. NA
lArea D > bkg. soil type SeSS? N 20/20 ]159/163}1.00000 N | 6 2 | 0.9999 { N |1.0000 N 13 3.58 NA| lognor. | nonpar. NA

Area D arsenic surface soil concentrations are compared to background surface soil (SS) for soil types present near Water Tower Site, Newport Silt Loam (Ne) and
Stissing Silt Loam (Se). Soils in Area D are classified as Udorthents (UD), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the “P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since *k" samples
from the top *r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely i the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the *P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value® exceeds the lookup "t-Table® and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: |f the "F-Value" exceeds the lookup “F-Table" and both soil type distributions match a “normal* shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area D to bkg. Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area D > bkg.) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power ol statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Area D (s) or bkg. (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area D results must not be different from the standard deviation of bkg. results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area D > bkg. with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area D and bkg. data set are comprised of Area D data if both

populations are in fact equal.

Table 8 - Area_D_Vs_Background.xls CTO 043
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TABLE A-1
STATISTICAL COMPARISON OF AREA A SOIL TO BACKGROUND SUBSURFACE SOIL TYPE NEWPORT SILT LOAM (NESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area A Freq. > NESB Freq.? | Majority are Area A? | Ranks of Area A > NESB? Area A Mean > NESB Mean ? Area A Standard Deviation =NESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area A(s)inTopr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #85>2,#b>2, Area A & NESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Stud: T). if not, Satterthwaite
Conclusion: Area ASNESB? YN | NESB | Area A P YN[r|k P YN P Test |Used| YN NESB Area A t t YN| NESB | Area A | Std.Dev. [ Std.Dev.| F F YN
Sub Freq. | Freqg. | Value Value Value Mean® Mean® | value | Table Distrib. | Distrib. | NESB@ |Area A@| Value | Table
Arsenic Y. 20/20 | 28/28 NA |32|24]| 0.0013 | Y |<.0001 Y. 3.71 11.2 NA{ nonpar. | lognor. NA
Cadmium Y. 2/20 7/28 NA|S5]5] 00574 | N ]0.0021|Gehan| Test | Y 0.0322 0.181 NA | nonpar. | nonpar. NA
Chromium N 20/20 | 28/28 NA 128120] 0.0298 | N |]0.0453 N 11.3 12.6 NA | normal | nonpar. NA
Lead Y 20/20 | 28/28 NA |33[28| <0001 | Y |<.0001 Y. 6.77 55 NA| normal | lognor. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top *r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the *P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value"* exceeds the lookup "t-Table" and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: |f the "F-Value" exceeds the lookup "F-Table* and both soil type distributions match a "normal* shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area A to NESB Soil. A two-sided significance level of 0.1 is used for Bartlett's 1est for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area A > NESB) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Area A (s) or NESB (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area A results must not be different from the standard deviation of NESB results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area A > NESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and NESB data set are comprised of Area A data if both
populations are in fact equal.

Table A-1_Area_A_Vs_NESB_BT.xls
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TABLE A-2
STATISTICAL COMPARISON OF AREA A SOIL TO BACKGROUND SURFACE SOIL TYPE NEWPORT SILT LOAM (NESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations

Question Posed: Area A Freq. > NESS Freq.? | Majority are Area A? | Ranks of Area A > NESS? Area A Mean > NESS Mean ? Area A Standard Deviation =NESS Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area A (s)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both normviog #8>2,#b>2, Area A & NESS both normal or both lognorm.

Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite

Conclusion: Area ASNESS? YN | NESS | Area A P YNJr|k P YN P Test |Used| YN NESS Area A t t |YN| NESS | Area A | Std.Dev. | Std.Dev.| F F YN

Substance Freq. | Freq. | Value Value Value Mean® | Mean® | Value |Table| | Distrib. | Distrib. | NESS@ |Area A@| Value | Table
Arsenic Y 22/22 | 28/28 NA 118|14] 0.0199 | Y ]0.0016 Y 6.28 11.2 NA | nonpar. | lognor. NA
Cadmium N 6/22 7/28 NA NA | 0.056 | Gehan| Test | N 0.0748 0.181 NA | nonpar. | nonpar. NA
Chromium ha 22/22 | 28/28 NA }36|24] 0.0169 | Y ]|0.2249 N 11.3 12.6 NA | nonpar. | nonpar. NA
Lead Y 22/22 | 28/28 NA 135|24] 0.0074 | Y ]0.0002 Y 16.6 55 NA | lognor. | lognor. NA

Notes:  Units are mg/kg.

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different dstection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup *t-Table" and both soil type distributions match a "normal* shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: If the "F-Value" exceeds the lookup "F-Table" and both soil type distributions match a "normal” shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area A to NESS Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area A > NESS) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area A (s) or NESS (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area A results must not be different from the standard deviation of NESS results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area A > NESS with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
(-] For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and NESS data set are comprised of Area A data if both

populations are in fact equal.

Table A-2_Area_A_Vs_NESS_BT.xls CTO 043



TABLE A-3
STATISTICAL COMPARISON OF AREA A SOIL TO BACKGROUND SUBSURFACE SOIL TYPE STISSING SILT LOAM (SESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area A Freq. > SESB Freq.? | Majority are Area A? | Ranks of Area A > SESB? Area A Mean > SESB Mean ? Area A Standard Deviation =SESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area A (s)inTopr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #8>2,#b>2, Area A & SESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #8>=k P value <=0.05 ? 1-Value > t-Table F-Value<=F-Table (Students T). if not, Satterthwaite
Conclusion: Area A>SESB? YN | SESB | Area A P YN|r|k P YN P Test (Used| YN SESB Area A t t |YN| SESB | Area A | Std.Dev. |Std.Dev.| F F YN
Substance Freq. | Freq. | Value Value Value Mean® | Mean® | value | Table Distrib. | Distrib. | SESB@ |Area A@ | Value | Table
Arsenic N 15/15 | 28/28 NA |21]12] 09184 | N ]0.9838 N 16.8 11.2 NA | normal | lognor. NA
Cadmium Y 11115 7/28 NA|5]5] 01021 | N _J0.0076 | Gehan| Test | Y 0.135 0.181 NA| normal | nonpar. NA
Chromium N 15/15 | 28/28 NAJ1]1] 06512 | N ]0.9999 N 148 12.6 NA | lognor. | nonpar. NA
Lead Y 15/15 | 28/28 NA ]24]24| <.0001 | Y |<.0001 Y 10.3 55 NA] lognor. | lognor. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the “P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the “P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student's t- / Satterthwaite’s t-Test: If the “t-Value" exceeds the lookup “t-Table" and both soil type distributions match a “normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett’s Test: If the "F-Value" exceeds the lookup "F-Table" and both soil type distributions match a “normal” shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area A to SESB Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area A > SESB) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area A (s) or SESB (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area A results must not be different from the standard deviation of SESB results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area A > SESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and SESB data set are comprised of Area A data if both

populations are in fact equal.

Table A-3_Area_A_Vs_SESB_BT .xls
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TABLE A-4
STATISTICAL COMPARISON OF AREA A SOIL TO BACKGROUND SURFACE SOIL TYPE STISSING SILT LOAM (SESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks —I—ﬂann-WhitneylGahnn Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area A Freq. > SESS Freq.? | Majority are Area A? | Ranks of Area A > SESS? Area A Mean > SESS Mean ? Area A Standard Deviation =SESS Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area A (8)inTopr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #8>2,#b>2, Area A & SESS both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite
Conclusion: Area A>SESS? YN | SESS | Area A P YN|r|k P YN P Test |Used| YN SESS Area A t t |YN| SESS | Area A | Std.Dev. | Std.Dev.| F F YN
Sub Freq. | Freq. | Value Value Value Mean® | Mean® | value | Table Distrib. | Distrib. | SESS@ |Area A@ | Value | Table
Arsenic N 20/20 | 28/28 NAJ9!17]01753 | N |0.5665 N 13 11.2 NA] lognor. | lognor. A
Cadmium NA 0/20 7/28 10.0161] Y NA NA 0.181 NA A
Chromium N 20/20 | 28/28 NA 129{120| 0.0610 | N ]0.2541 N 12.7 12.6 NA ] nonpar. | nonpar. NA
Lead Y 20/20 | 28/28 NA |22/17] 0.0148 | Y ]0.0218 Y 23.2 55 NA{ lognor. | lognor. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the *P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since *k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student's t- / Satterthwaite's t-Test: |f the "t-Value" exceeds the lookup *t-Table" and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: If the *F-Value" exceeds the lookup *F-Table® and both soil type distributions match a *normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.
A statistica! significance level (P value) of 0.05 is used for all tests that directly compare Area A to SESS Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area A > SESS) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area A (s) or SESS (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area A results must not be different from the standard deviation of SESS results.
P value Probability or significance leve! is defined as the chance of a false positive. If P <= 0.05 then test determines Area A > SESS with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and SESS data set are comprised of Area A data if both

populations are in fact equal.

Table A-4_Area_A_Vs_SESS_BT.xls CTO 043



TABLE A-5
STATISTICAL COMPARISON OF AREA B SOIL TO BACKGROUND SUBSURFACE SOIL TYPE NEWPORT SILT LOAM (NESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitnoyl-éihan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area B Freq. > NESB Freq.? | Majority are Area B? | Ranks of Area B > NESB? Area B Mean > NESB Mean ? Area B Standard Deviation =NESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # AreaB (s)inTopr | <40% ND or use Gehan #5>2,#b>2,>=85% Pos; both norm/log #8>2,#b>2, Area B & NESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite
Conclusion: Area B>NESB? YN | NESB | Area B P YN|jr|k P YN [ Test |Used| YN NESB Area B t t |YN] NESB | Area B | Std.Dev. | Std.Dev.| F F YN
Substance Freq. | Freq. | Value Value Value Mean® Mean® | Value | Table Distrib. | Distrib. | NESB@ |Area B@| Value | Table
Arsenic Y 20/20 | 89/89 NA ]149]45] 0.0111 | Y [0.0027 Y 3.71 6.34 NA | nonpar. | nonpar. NA
Cadmium Y 2/20 14/89 NA NA ]0.0122 | Gehan | Test | Y 0.0322 0.219 NA | nonpar. | nonpar. NA
Chromium Y 20/20 | 89/89 NA 118{18] 0.0182 | Y ]0.5047 N 11.3 11.7 NA | normal | lognor. NA
Lead Y 20/20 | 89/89 NA |76 76 | <.0001 Y |} <.0001 Y 6.77 37.4 NA | normal | nonpar. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different dstection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r" ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student’s t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup “t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: |f the "F-Value" exceeds the lookup “F-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's {-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area B to NESB Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area B > NESB) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardiess of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detacting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
#sor#b Number of Area B (s) or NESB (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area B results must not be different from the standard deviation of NESB results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area B > NESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area B and NESB data set are comprised of Area B data if both
populations are in fact equal.
Table A-5_Area_B_Vs_NESB_BT.xls CTO 043



TABLE A-6
STATISTICAL COMPARISON OF AREA B SOIL TO BACKGROUND SURFACE SOIL TYPE NEWPORT SILT LOAM (NESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test:

Question Posed:

Assumptions Valid:
Test Cri

Detection Freq: Z or Fisher
Area B Freq. > NESS Freq.?
#ND & Pos.>=5 or use Fisher
P value <= 0.05 ?

Upper Ranks Mann-Whitney/Gehan Student’s or Satterthwaite T-test
Majority are Area B? | Ranks of Area B > NESS? Area B Mean > NESS Mean ?
#AreaB (s)inTopr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both normvlog

P<=0.05 that #8>=k value <=0.05 ? t-Value > t-Table

Bartlett's Test for Equal Standard Deviations
Area B Standard Deviation =NESS Std.Dev.?
#5>2,#b>2, Area B & NESS both normal or both lognorm.
F-Value<=F-Table (Students T). if not, Satterthwaite

o

C Tiel

Area B>NESS? YN

Substance

P
Value

YN NESS | Area B | Std.Dev. |Std.Dev.| F F YN

Distrib. | Distrib. | NESS@ | Area B@| Value | Table

NESS
Freq.

Area B P
Freq. | Value

YN[r| k P YN Test |Used Area B 1 t
Value Mean® Mean® | value | Table

NESS YN

Arsenic

22/22 | 89/89 NA |79]67| 0.0514 0.3206 6.28 6.34 NA | nonpar. | nonpar.

Cadmium

6/22 14/89 NA 0.0548 | Gehan | Test 0.0748 .219 NA

nonpar. | nonpar.

Chromium

22/22 | 89/89 NA 0.1805 0.3419 11.3 11.7 NA | nonpar. | lognor.

Lead

<|Z|Z|Z|

N N
NA N
N N
Y Y

Z|Z|Zi|Z
>|>>(>

77
NA |77]172| <.0001 <.0001 16.6 37.4 NA

22/22 | 89/89 lognor. | nonpar.

Notes:

Abbreviations:

Table A-6_Area_B_Vs_NESS_BT.xls

Units are mg/kg.

Interpretation of Z-Test or Fisher's Exact Test: !f the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the *P-Value"® is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interp of Mann Whitney / Gehan Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup “t-Table® and both soil type distributions match a *normat* shape, then it can be concluded that the
data sets belong to two poputlations having different means.

Interpretation of Bartlett's Test: If the “F-Value" exceeds the lookup “F-Table" and both soil type distributions match a "normal* shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance leve! (P value) of 0.05 is used for all tests that directly compare Area B to NESS Soil. A two-sided significance leve! of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area B > NESS) for each chemical appears at the left and is based on four criteria:
(1) Overa!! decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overal! decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few det

o

tions to be cap of d ing a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects

in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area B (s) or NESS (b) samples, not including rejected data or blank-qualified data.

s=b Standard deviation of Area B results must not be different from the standard deviation of NESS results.

P value Probability or significance leve! is defined as the chance of a false positive. !f P <= 0.05 then test determines Area B > NESS with 95 % confidence.

% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.

(-] For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area B and NESS data set are comprised of Area B data if both
populations are in fact equal.

rk
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TABLE A-7
STATISTICAL COMPARISON OF AREA B SOIL TO BACKGROUND SUBSURFACE SOIL TYPE STISSING SILT LOAM (SESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test foriqual Standard Deviations

Question Posed: Area B Freq. > SESB Freq.? | Majority are Area B? | Ranks of Area B > SESB? Area B Mean > SESB Mean ? Area B Standard Deviation =SESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Figher | # Area B (s)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #8>2,#b>2, Area B & SESB both normal or both lognorm.

Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Stud T). if not, Satterthwaite

Conclusi Area B>SESB? YN | SESB | Area B P YN|r| k P YN P Test |Used| YN SESB Area B t t YN| SESB | Area B | Std.Dev. [Std.Dev.| F F YN

Substance Freq. | Freq. | Value Value Value Mean® | Mean® | value [ Table Distrib. | Distrib. | SESB@ |Area B@ | Value | Table
Arsenic N 15115 | 89/89 NA 162]149] 0.9972 | N |1.0000 N 16.8 6.34 NA | normal | nonpar. NA
Cadmium Y 11/15 | 14/89 NA NA ]0.0232 | Gehan | Test | Y 0.135 0.219 NA | normal | nonpar. NA
Chromium N 15/15 | 89/89 NAJS5[5]| 04514 | N ]0.9999 N 14.8 11.7 NA | lognor. | lognor. NA
Lead Y 15/15 | 89/89 NA [72]72] <0001 | Y ]<.0001 Y 10.3 37.4 NA] tognor. | nonpar. NA

Notes:  Units are mg/kg.

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: |f the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same poputation.

Interpretation of Mann Whitney / Gehan Test: |f the "P-Value” is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table® and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: If the "F-Value" exceeds the lookup "F-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area B to SESB Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area B > SESB) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area B (s) or SESB (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area B results must not be different from the standard deviation of SESB results.
P value Probability or significance leve! is defined as the chance of a false positive. If P <= 0.05 then test determines Area B > SESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
nk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area B and SESB data set are comprised of Area B data if both

populations are in fact equal.

Table A-7_Area_B_Vs_SESB_BT.xls CTO 043



TABLE A-8
STATISTICAL COMPARISON OF AREA B SOIL TO BACKGROUND SURFACE SOIL TYPE STISSING SILT LOAM (SESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area B Freq. > SESS Freq.? | Majority are Area B? | Ranks of Area B > SESS? Area B Mean > SESS Mean ? Area B Standard Deviation =SESS Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area B (8)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #5>2,#b>2, Area B & SESS both normal or both lognorm.
Test Criteri P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). if not, Satterthwaite
Conclusion: Area B>SESS? YN | SESS | Area B P YN{r|k P YN P Test [Used| YN SESS Area B t t |YN]| SESS | Area B | Std.Dev. | Std.Dev.| F F YN
Substance Freq. | Freq. | Value Value Value Mean® | Mean® | value | Table Distrib. | Distrib. | SESS@ |Area B@| Value | Table
Arsenic N 20/20 | 89/89 NA J11] 8 | 0.8848 | N ]0.9999 N 13 6.34 NA| lognor. | nonpar. NA
Cadmium NA 0/20 14/89 NA NA NA 0.219 NA NA
Chromium N 20/20 | 89/89 NA |21]/18] 0.4287 | N ]0.8365 N 12.7 11.7 NA | nonpar. | lognor. NA
Lead Y 20/20 | 89/89 NA |77]169] 0.0016 | Y ]0.0012 Y 23.2 374 NA| lognor. | nonpar. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the “P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student’s t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup “t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: If the “F-Value" exceeds the lookup "F-Table® and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area B to SESS Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area B > SESS) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area B (s) or SESS (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area B results must not be different from the standard deviation of SESS results.
P value Probability or significance leve! is defined as the chance of a false positive. If P <= 0.05 then test determines Area B > SESS with 85 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area B and SESS data set are comprised of Area B data if both

populations are in fact equal.

Table A-8_Area_B_Vs_SESS_BT.xls CTO 043



TABLE A-9
STATISTICAL COMPARISON OF AREA C SOIL TO BACKGROUND SUBSURFACE SOIL TYPE NEWPORT SILT LOAM (NESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area C Freq. > NESB Freq.? | Majority are Area C? | Ranks of Area C > NESB? Area C Mean > NESB Mean ? Area C Standard Deviation =NESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # Area C (s)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both normflog #8>2,#b>2, Area C & NESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s8>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). if not, Satterthwaite
Conclusion: Area C>NESB? YN | NESB | Area C P YN|r}k P YN P Test |Used| YN NESB Area C t t |YN| NESB | Area C | Std.Dev. | Std.Dev.| F F YN
Subst Freq. | Freq. | Value Value Value Mean® Mean® | Value | Table Distrib. | Distrib. | NESB@ |Area C@| Value | Table
Arsenic Y 20/20 | 58/58 NA 136]32| 0.0060 | Y ]0.0033 Y 3.71 7.51 NA | nonpar. | nonpar. NA
Cadmium N 2/20 1/58 NA NA 10.2970 | Gehan | Test | N 0.0322 0.139 NA | nonpar. | nonpar. NA
Chromium N 20/20 | 58/58 NAJ2)]|2]| 05504 | N |0.9981 N 11.3 9.84 NA| normal | nonpar. NA
Lead hd 20/20 | 58/58 NA |55]|52| <.0001 | Y |<.0001 h 4 6.77 32.1 NA | normal | nonpar. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top *r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: If the "F-Value® exceeds the lookup "F-Table" and both soil type distributions match a "normal" shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area C to NESB Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area C > NESB) for each chemica! appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant ditference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area C (s) or NESB (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area C results must not be different from the standard deviation of NESB results.
P value Probability or significance leve! is defined as the chance of a false positive. If P <= 0.05 then test determines Area C > NESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. !f not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area C and NESB data set are comprised of Area C data if both

populations are in fact equal.

Table A-9_Area_C_Vs_NESB_BT.xls
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TABLE A-10
STATISTICAL COMPARISON OF AREA C SOIL TO BACKGROUND SUBSURFACE SOIL TYPE STISSING SILT LOAM (SESB)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations

Question Posed: Area C Freq. > SESB Freq.? | Majority are Area C? | Ranks of Area C > SESB? Area C Mean > SESB Mean ? Area C Standard Deviation =SESB Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # AreaC (s)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #5>2,#b>2, Area C & SESB both normal or both lognorm.

Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). lf not, Satterthwaite

Concl Area C>SESB? YN | SESB | Area C P YN|[r|k P YN P Test |Used| YN SESB Area C t t |YN]| SESB | AreaC | Std.Dev. | Std.Dev.| F F YN

Substance Freq. | Freq. | Value Value Value Mean® Mean® | value | Table Distrib. | Distrib. | SESB@ |Area C@| Value | Table
Arsenic N 15/15 | 58/58 NAJ2]| 1] 09600 | N |0.9999 N 16.8 7.51 NA| normal | nonpar. NA
Cadmium N 11/15 1/58 NA NA | 0.3306 | Gehan | Test | N 0.135 0.139 NA| normal | nonpar. NA
Chromium N 15/15 | 58/58 NAJ1]1] 07945 | N ]1.0000 N 14.8 9.84 NA | lognor. | nonpar. NA
Lead Y. 15/15 | 58/58 NA [s1]46] 0.0012 | ¥ {0.0002 Y 103 | 321 NA | lognor. | nonpar. NA

Notes:  Units are mg/kg.

Abbreviations:

Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k" samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the "P-Value”® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: If the "t-Value" exceeds the lookup "t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretation of Bartlett's Test: If the "F-Value" exceeds the lookup "F-Table® and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area C to SESB Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area C > SESB) for each chemical appears at the left and is based on four criteria:
(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)

* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area C (s) or SESB (b} samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area C results must not be different from the standard deviation of SESB results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area C > SESB with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area C and SESB data set are comprised of Area C data if both

populations are in fact equal.

Table A-10_Area_C_Vs_SESB_BT.xis
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TABLE A-11
STATISTICAL COMPARISON OF AREA D SOIL TO BACKGROUND SURFACE SOIL TYPE NEWPORT SILT LOAM (NESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test:
Question Posed:
Assumptions Valid:
Test Criterion:

Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations

Area D Freq. > NESS Freq.? | Majority are Area D? | Ranks of Area D > NESS? Area D Mean > NESS Mean ? Area D Standard Deviation =NESS Std.Dev.?

#ND & Pos.>=5 or use Fisher | # AreaD (s)in Topr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #5>2,#b>2, Area D & NESS both normal or both lognorm.
P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? 1-Value > t-Table F-Value<=F-Table (Students T). If not, Satterthwaite

Conclusion: Area D>NESS? YN | NESS | Area D P YN|r|k P YN P Test |Used| YN NESS Area D t t |YN| NESS | AreaD | Std.Dev. [Std.Dev.| F

Substance

Freq. | Freq. | Value Value Value Mean® | Mean® | value | Table Distrib. | Distrib. | NESS@ |Area D@ | value

F
Table

YN

Arsenic

22/22 }159/163] 1.0000 [ N J##]114] 0.5212 0.9927 6.28 3.58 NA | nonpar. | nonpar.

Cadmium

NA

Chromium

NA

Z|Z|Zz

Lead

NA

N N

6/22 | 20/163 NA NA |0.0283 | Gehan | Test | N 0.0748 0.15 NA | nonpar. | nonpar.
22/22 1163/163 NA | ##[{106] 0.5361 N }0.9855 N 11.3 9.15 NA | nonpar. | nonpar.

Y 22/22 1163/163 NA | ##{120] 0.0238 | Y Y

NA

Notes:

Abbreviations:

0.0012 16.6 34.6 NA] lognor. | nonpar.
Units are mg/kg.

Interpretation of Z-Test or Fisher's Exact Test: If the “P-Value" is less than 0.05, then it can be concluded that the two data sets have ditferent d ion freq ies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have ditferen a distribution of upper rank values. Since k" samples
from the top "r" ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t- / Satterthwaite's t-Test: !f the "t-Value® exceeds the Jookup "t-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the
data sets belong to two populations having ditferent means.

Interpretation of Bartlett's Test: |f the "F-Value" exceeds the lookup *F-Table® and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statistical significance leve! (P value) of 0.05 is used for all tests that directly compare Area D to NESS Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area D > NESS) for each chemical appears at the left and is based on four criteria:

(1) Overall decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.

(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Tesl is NO, and none of the aforementioned tests are YES.

(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on

detection frequency, not magnitude of results.

(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insutficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects

in the comparison group could be judged to be significantly greater.

# NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area D (s) or NESS (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area D results must not be different from the standard deviation of NESS results.
P value Probability or significance leve! is defined as the chance of a false positive. If P <= 0.05 then test determines Area D > NESS with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the 1op r ranks of the combined Area D and NESS data set are comprised of Area D data if both

populations are in fact equal.

Table A-11_Area_D_Vs_NESS_BT.xis
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TABLE A-12
STATISTICAL COMPARISON OF AREA D SOIL TO BACKGROUND SURFACE SOIL TYPE STISSING SILT LOAM (SESS)
FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Test: Detection Freq: Z or Fisher Upper Ranks Mann-WhIlnoyIGLehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Deviations
Question Posed: Area D Freq. > SESS Freq.? | Majority are Area D? | Ranks of Area D > SESS? Area D Mean > SESS Mean ? Area D Standard Deviation =SESS Std.Dev.?
Assumptions Valid: #ND & Pos.>=5 or use Fisher | # AreaD (8)inTopr | <40% ND or use Gehan #8>2,#b>2,>=85% Pos; both norm/log #5>2,#b>2, Area D & SESS both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=0.05 that #s>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students T). if not, Satterthwaite
Conclusion: Area D>SESS? YN | SESS | AreaD P YN|r|k P YN P Test |Used| YN SESS Area D t t |YN| SESS | Area D | Std.Dev. |Std.Dev.| F F YN
Substance Freq. | Freq. | Value Value Value Mean® Mean® | Value | Table Distrib. | Distrib. | SESS@ |Area D@| Value | Table
Arsenic N 20/20 [159/163| 1.0000| N [ 6] 2 | 0.9999 | N |1.0000 N 13 3.58 NA | lognor. | nonpar. NA
Cadmium NA 0/20 | 20/163 NA NA NA 0.15 NA NA
Chromium N 20/20 | 163/163 NAJ11] 1] 08907 | N |1.0000 N 12.7 .15 NA | nonpar. | nonpar. NA
Lead Y 20/20 | 163/163 NA [91]86} 0.0165 | Y ]0.1778 N 23.2 4.6 NA] lognor. [ nonpar. NA
Notes:  Units are mg/kg.
Interpretation of Z-Test or Fisher's Exact Test: If the "P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencies that suggest the data
belong to two different populations.
Interpretation of Upper Ranks Test: If the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of upper rank values. Since "k* samples
from the top "r* ranks of the combined data set belonged to the first soil subgroup, this would be unlikely if the data sets came from the same population.
Interpretation of Mann Whitney / Gehan Test: |f the "P-Value® is less than 0.05, then it can be concluded that the two data sets have different a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the data belong to two populations having different medians.
Interpretation of Student's t- / Satterthwaite's t-Test: !f the "t-Value® exceeds the lookup "t-Table® and both soil type distributions match a *normal® shape, then it can be concluded that the
data sets belong to two populations having different means.
Interpretation of Bartlett's Test: |f the “F-Value" exceeds the lookup "F-Table" and both soil type distributions match a "normal® shape, then it can be concluded that the data sets belong to
two populations having different standard deviations. In this case, the Satterthwaite t-Test must be used rather than the Student’s t-Test.
A statistical significance level (P value) of 0.05 is used for all tests that directly compare Area D to SESS Soil. A two-sided significance level of 0.1 is used for Bartlett's test for equal variance.
For each test, a YES or NO decision is presented only if all assumptions are met. The overall decision (is Area D > SESS) for each chemical appears at the left and is based on four criteria:
(1) Overal! decision is YES if any one of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results.
(2) Overal! decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if Z/Fisher Test is YES/NO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on
detection frequency, not magnitude of results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant difference even if one exists.)
* Very low frequency of detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a significant difference between groups.
** Test of proportions would have insufficient power to detect a significant difference between groups because given this many detects in the reference group, no number of detects
in the comparison group could be judged to be significantly greater.
Abbreviations:  # NDs or # Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.

#sor#b Number of Area D (s) or SESS (b) samples, not including rejected data or blank-qualified data.
s=b Standard deviation of Area D results must not be different from the standard deviation of SESS results.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area D > SESS with 95 % confidence.
% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shown in every cass, since the t-test cannot be run if site and background
do not both match a normal distribution.
rk The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area D and SESS data set are comprised of Area D data if both

populations are in fact equal.

Table A-12_Area_D_Vs_SESS_BT.xls
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Melville Water Tower SASE Appendix G,
Attachment B

ATTACHMENT B To APPENDIX G
Of the SASE Report
Melville Water Tower, Portsmouth RI

Summary of the Upper Ranks Test
The Quantile test

The quantile test or upper ranks test (EPA, 1992, 2006, NFEC, 2002) is a type of hot spot test.
This test combines two subgroups of data (for example site and background) into one set and
determines whether an upper rank subset displays an unusually large proportion of data points
belonging to one subgroup rather than a mixture of samples from the two groups in the expected
proportion equal to the ratio of number of samples between the parent data groups. In this
procedure, the probability is calculated that k or more samples from the largest r data points in
the combined data set belong to one subgroup, with the null hypothesis that the two subgroups
come from the same population. If calculations show there is less than a five percent chance that
k or more samples could be observed among a randomly selected subset of the r largest upper
ranks of the data, then the test concludes that the k largest ranked samples from one subgroup

exhibit statistically elevated concentrations, which might indicate one or more hot spots.

Procedure for conducting the Quantile test

To conduct the quantile test, the site and background data sets (with n and m samples,
respectively), are first combined together and arranged in the order of decreasing concentrations.
The quantile test can be performed in one of two ways. One way is to refer to look-up tables
(NFEC, 2002) of critical values for r and k that result in a probability very close to the level of
significance desired for the test (for example, an alpha of 0.05 for comparing site versus
background). Alternatively, the quantile test can be performed with an exact computation of the
probability that k or more samples out of the largest r data points in the combined data set of m +
n background and site samples belong to the site data group. Combinatorial probabilities are

determined using the hypergeometric distribution as follows:

y(mirr)()
()

The choice of what size subset of the data set is selected to examine the upper ranks of the data

a—"—

is somewhat arbitrary, since the probability of a particular observed outcome can be calculated
for any given size subgroup that contains the r largest data points of the combined data set of m
+ n background plus site samples. For example, the test could be set up to only look at the top
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Melville Water Tower SASE Appendix G,

Attachment B
10 percent of concentrations, or the top 20 percent, etc. Since computer programs can perform
multiple simulations rapidly, a sequence of test analyses can be performed that looks all possible
ranked subsets of the combined data set. The sequence starts by examining only the 2 largest
data points in the combined data set and calculates the probability, ap, of an outcome where the
actual number of site samples, kp, that occur among this subset is equal to k, or greater. The
procedure is then repeated for the next larger subset of the combined data set which contains
only the 3 largest ranked samples, and again for the subset consisting of the 4 largest ranked
samples, etc. The sequence is halted when the first non-detected result is encountered, since it
is not known whether the true environmental concentration of any non-detected result is
associated with a rank smalier or larger than that of other non-detects or other positive values
less than the largest non-detect in the data set. Practically speaking, the upper ranks fraction of
the combined data set does not need to approach 100 percent, since in that situation the Mann-
Whitney rank sum test of the entire data set would be more easily performed.

When all simulations are complete, the figure of merit most useful to the project investigation is
reported in a table, which may be either the data subset size having the most significant
(smallest) alpha or the largest subset (the greatest number of upper ranked site samples) that still
generates an alpha less than the desired level of significance (such as 0.05). The former
situation identifies the most unusual site data subset that has the lowest probability of belonging
to the same population as background, while the latter corresponds to the largest number of site
samples that can be considered to be unlikely to all belong to the same underlying population

distribution as background.

Example calculations for the quantile test using look-up tables can be found in the cited
references (EPA, 2002, 2006 and NFEC, 2002). An example of the method of calculation using
the exact computation of probabilities is given below.

In Table 5 of the Newport Water Tower Site background comparison letter report, the arsenic
sample resuits from Area A (28 samples) were compared to background subsurface soil samples
associated with the soil type Stissing Silt Loam (15 samples). The reported results of the quantile

test for this example were as follows:

When the combined data set consisting of 28 Water Tower Site samples plus 15 background
samples was examined, the 21 largest ranked sample concentrations included 12 Water Tower
Site samples within this subset of data. The probability of finding at least 12 site samples among
the 21 largest samples selected from the combined data set was calculated to be 0.9184.
Therefore, the null hypothesis was not rejected and it cannot be concluded that the right tail of the
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site data distribution contains higher ranked concentrations than would be expected based on the

background data set.

The Newport Water Tower Site arsenic data demonstrate the following ordered sample

concentrations compared to background Stissing Silt Loam subsurface soil data:

Background
Concentrations Site Rank (k) Site Concentrations Overall Rank (r)
32.2 i
25 2
24.6 3
1 24 4
23.6 5
23.3 6
2 23 7
22.65 8
3 22 9
4 21 10
20.9 11
20.5 12
5 20 13
6 19 14
7 18 15
8 16 16
15.4 17
9 13 18
10 125 19
11 12 20
12 12 21
10.4
10.1
10
9.7
9.5
9.2
7.9
7.3
7.3
7.1
6.7
5.7
5.2
5.1
4.8
4.5 4.5
4.4
3.9
3.9
3.7
3.6
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If the Water Tower Site arsenic data belong to the same underlying population as background,
then the probability, alpha, that 12 or more site samples would occur amongst the largest 21
samples selected from the combined data set of 28 site samples and 15 background samples can

be calculated as follows:

$055270@) 62

- l_ (15 + 28 (gg

((28 - z)' (1 6)')((1')(21 — 1)')
43!
((28! )(15)1)

The computation of factorials in this instance was performed by computer programs. However,

=0.9184

the same conclusion (the upper ranks of site concentrations are not greater than the upper ranks
of background) can be achieved by looking at the following table, with m = 15, n = 28, and noting
that 7 site samples would have to be observed out of the largest 7 samples in the combined data
set in order to reject the null hypothesis. Since only 2 Water Tower Site samples were found
within the subset defined as the 7 largest ranked samples from the combined data set, the
probability of finding this many site samples or more among the 7 largest samples is greater than
0.05.
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TABLE C-6. Values of r, k, and a for the Quantile test when o is approximately equal to 0.05
Number of Site Measurements, n
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
] nk 88 | 10,10 | 13,13 | 1515 | 1717 | 19,19 | 21,21
o 0.051 0.057 | 0.043 | 0.048 | 0.051 | 0.054 | 0.056

10 44 55 | 1412 88 99 { 10,10 | 12,12 13,13 | 14,14 1515 | 17,17 | 18,18 | 19,19 | 20,20 | 21,21 2323

0.043 | 0.057 | 0.045 | 0.046 | 0.052 | 0.058 | 0.046 | 0.050 | 0.054 | 0.057 | 0.049 | 0052 | 0.055 | 0.057 | 0.059 { 0.053
16 22 33 44 55 66 7.7 8,8 99 99 | 10,10 1,11 12,12 | 13,13 14,14 | 15,15 16,16 | 16,16 | 17,17 | 18,18 19,19
0.053 | 0.052 | 0.050 | 0.048 | 0.046 | 0.045 | 0.044 | 0.043 | 0.060 | 0.057 | 0.055 | 0.054 | 0.052 | 0051 | 0.050 | 0.049 | 0.058 | 0.057 | 0.056 | 0.055
20 94 85 65 44 55 98 6,6 7.7 88 88 99 10,10 | 10,10 | 11,11 12,12 12,12 13,13 | 14,14 | 1414 | 15,15
0.040 | 0.056 | 0.040 | 0.053 | 0.043 | 0.052 | 0.056 | 0.048 [ 0.043 | 0.057 | 0.051 | 0.046 | 0.057 | 0.052 | 0.048 | 0.057 | 0.053 | 0.049 | 0.057 | 0.054
2 63 6,4 33 65 44 55 55 6,6 11,10 1.7 88 88 99 89 | 10,10 11,11 11,11 "N 12,12 12,12
0.041 0.043 | 0.046 | 0.052 | 0.055 | 0.041 0059 | 0046 | 0042 | 0.050 | 0.042 | 0.053 | 0.045 | 0.055 | 0.048 | 0.042 | 0.050 | 0.058 | 0.052 | 0.060
£ 20 32 2.2 10,6 33 11,8 44 8,7 55 6,6 6,6 T 1.7 88 88 99 99 99 | 10,10 | 10,10 | 11,11
0.047 | 0058 | 0052 | 0,058 | 0.045 | 0.056 | 0.045 | 0.054 | 0.040 | 0.053 { 0.041 | 0052 | 0.042 | 0.051 | 0.042 | 0.050 | 0.059 | 0.049 | 0.057 | 0.049
a5 83 22 6,4 33 65 44 44 8,7 55 98 66 6,6 7.7 7.7 88 88 88 99 99 10,10
0.046 | 0.045 | 0058 | 0.043 | 0.041 0.040 | 0.057 | 0.043 | 0.051 0.052 | 0.047 | 0.058 | 0.043 | 0.053 | 0.041 0.049 | 0.057 | 0.046 | 0.053 | 0.044
40 42 53 43 10,6 33 65 44 44 8,7 55 98 6,6 66 | 11,10 7.7 77 88 88 88 99
0.055 | 0048 | 0057 | 0.059 | 0.053 | 0.048 | 0.043 | 0.058 | 0.042 | 0.048 | 0.047 | 0.042 | 0.051 0.042 | 0.045 | 0.053 | 0.041 0.048 | 0.055 | 0.043
;E 45 42 94 22 85 33 86 6,5 44 44 8,7 55 55 98 66 66 11,10 77 744 88 88
0.045 | 0047 | 0059 | 0052 | 0.042 | 0.041 | 0.054 | 0045 | 0058 | 0.041 | 0.046 | 0057 | 0056 | 0047 | 0.055 | 0.046 | 0.047 | 0.054 | 0.041 | 0.047
: 50 6,3 22 64 12,7 33 8,6 65 44 44 8,7 55 55 98 6,6 66 66 7.7 T 7.7
0.052 | 0.050 | 0.051 0050 | 0.049 | 0.049 | 0.059 | 0.047 | 0.059 | 0.041 0.045 | 0054 | 0051 | 0.043 | 0.050 | 0.058 | 0.042 | 0.048 | 0.054
o 85 32 2,2 43 85 33 54 6,5 97 44 44 8,7 55 55 98 66 66 66 | 11,10 T
@ 0.059 | 0043 | 0056 | 0058 | 0.041 | 0.041 | 0.046 | 0.042 | 0.048 | 0.059 | 0.040 | 0.043 | 0052 | 0.048 | 0.040 | 0.047 | 0.054 | 0.043 | 0.043
§ 60 32 53 43 64 33 33 86 65 97 44 44 | 13,10 55 55 55 98 6,6 6,6 6,6
% 0.052 | 0.052 | 0.046 | 0.059 | 0.035 | 0.047 | 0.043 | 0.051 { 0.046 | 0.049 | 0.059 | 0.052 | 0.042 | 0.050 | 0.058 | 0.054 | 0.044 | 0.050 | 0.056
: P 3,2 53 2,2 64 10,6 33 33 65 65 44 44 44 | 13,10 55 55 55 98 6,6 6,6
= 0.045 { 0.043 | 0.053 | 0.048 | 0.050 | 0.040 | 0.053 | 0.041 0.055 | 0.042 { 0.050 | 0.060 | 0.052 | 0.041 0.048 | 0.055 | 0.051 0.041 0.047
-E 70 83 94 22 43 85 54 33 33 65 65 44 44 44 13,10 55 55 55 98 98
; 0.057 | 0.048 | 0.047 | 0.055 | 0.050 | 0.041 0.046 | 0057 | 0.045 | 0.058 | 0.043 | 0.051 0.060 | 0.051 0.041 0.047 | 0.054 | 0.048 | 0.057
76 8,3 6,3 22 43 64 10,6 33 33 86 65 9,7 44 44 55 13,10 8,7 55 55 55
0.049 | 0056 | 0043 | 0.047 | 0.054 | 0.053 | 0.040 | 0.051 0.044 | 0.049 | 0.041 0.044 | 0.052 | 0.060 | 0.051 0.047 | 0.046 | 0.052 | 0.058
80 42 63 53 22 64 8,5 54 33 33 65 6,5 97 44 44 76 | 13,10 8,7 55 55
0.059 | 0048 | 0053 | 0.055 | 0.046 | 0.055 | 0.042 | 0045 | 0.055 | 0.041 | 0.052 | 0.043 | 0.045 | 0.053 | 0.058 | 0.051 | 0.046 | 0.045 | 0.051
42 32 53 22 43 43 10,6 54 33 33 65 65 97 44 44 76 10,8 8,7 55
0.054 | 0058 | 0.047 | 0.050 | 0.054 | 0.048 | 0.056 | 0.049 | 0.049 | 0.059 | 0.044 | 0.055 | 0.046 | 0.046 | 0.053 { 0.059 | 0.060 | 0.045 | 0.044
32 53 22 64 6,4 85 54 33 33 8,6 6,5 65 44 44 44 76 108 8,7
0.053 0.041 0.046 0.059 0.051 0.058 0.042 0.044 0.053 0.045 | 0.047 0.058 0.041 0.047 0.054 0.059 0.060 0.045
32 94 22 22 43 85 10,6 54 33 33 6,5 6,5 97 44 44 44 76 108
0.048 | 0.048 | 0042 | 0.056 | 0.059 | 0.050 | 0.058 | 0.048 | 0.048 | 0.056 | 0.041 0.050 | 0.040 | 0.042 | 0.048 | 0.054 | 0.059 | 0.059
32 63 53 22 43 6,4 10,6 54 33 33 33 65 65 9,7 44 44 44 76
190 0.044 | 0057 | 0.054 | 0.052 | 0.053 | 0.056 | 0049 | 0.043 | 0.043 | 0.051 0.059 | 0.044 | 0053 | 0.042 | 0.043 | 0.049 | 0.055 | 0.059
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TABLE C-5. Values of r, k, and a for the Quantile test when o is approximately equal to 0.026

Number of Reference (Background) Measurements, m

Number of Site Measurements, n

] 10 16 20 26 30 35 40 46 50 56 60 66 70 75 80 86 90 86 100
5 nk 99 | 1212 ] 1515 | 1717 | 20,20 | 22,22 | 2525
o 0.030 | 0.024 | 0.021 | 0026 | 0024 | 0.028 | 0.025

10 76 66 88 99 | 1111 | 1212 | 14,14 | 1515 | 1717 | 18,18 | 20,20 | 21,21 | 2323 | 2424 | 26,26 | 27,27

0.029 | 0028 | 0022 | 0.029 | 0024 | 0029 | 0025 | 0.029 | 0.025 | 0.029 | 0.026 | 0.029 | 0.026 | 0.029 | 0.026 | 0.029
16 11,5 65 55 66 77 88 99| 10,10 | 11,11 1313 | 1414 | 1515 | 16,16 ( 17,17 | 18,18 | 19,19 | 2121 | 21,21 | 22,22 | 2323
0.030 | 0.023 | 0.021 | 0.024 | 0.026 | 0.027 | 0.028 | 0029 | 0.030 | 0.022 | 0.023 | 0.023 | 0.024 | 0025 | 0025 | 0026 | 0.021 [ 0.027 { 0027 | 0027
20 84 33 44 55 6,6 77 | 12,11 | 1312 99 | 10,10 | 1111 | 1212 ( 13,13 | 1313 | 1414 | 1515 | 16,16 | 1747 | 17,47 | 18,18
0.023 | 0030 | 0.026 | 0.024 | 0.022 | 0.020 | 0.021 | 0024 | 0.028 | 0026 | 0.024 | 0023 { 0.022 | 0,029 | 0.027 | 0.026 | 0.025 { 0.024 | 0.029 | 0.028
26 22 85 6,5 76 55 66 1098 .7 88 | 1312 99 | 10,10 | 11,11 1111 | 12142 | 1313 | 13,13 | 14,14 | 15156 | 1515
0.023 [ 0027 | 0.021 | 0.023 | 0.025 | 0.020 | 0026 | 0.027 | 0023 | 0027 | 0.027 { 0.024 | 0022 | 0.028 | 0.025 | 0.023 | 0028 | 0.025 | 0.023 | 0.028
20 6,3 6,4 96 44 76 55 98 66 7.7 | 1211 8,8 99 99 | 10,10 | 10,10 | 11,11 | 11,41 | 1212 | 1343 | 1313
0.026 | 0026 | 0.026 | 0.021 | 0029 | 0026 | 0.024 | 0029 | 0023 | 0021 | 0.025 | 0.021 | 0027 | 0023 | 0029 | 0025 | 0030 | 0.026 | 0.023 | 0.027
5 73 43 33 6,5 44 10,8 55 98 6,6 1,7 1,7 88 88 99 89| 10,10 | 10,10 | 1191 | 1141 | 12,12
0.030 | 0.030 | 0.023 | 0.020 | 0026 | 0022 | 0.027 | 0.024 | 0.027 | 0.020 | 0.027 | 0.021 | 0.027 | 0022 | 0.027 | 0.022 | 0027 | 0022 | 0.027 | 0.023
40 32 43 85 1.7 65 44 10,8 55 9,8 6,6 10,9 7.7 | 1211 88 88 99 99 | 10,10 | 10,10 | 11,11
0.029 | 0022 | 0028 | 0025 | 0028 | 0030 | 0026 | 0027 | 0.023 | 0.026 | 0.028 | 0.024 | 0.020 | 0.023 | 0.029 | 0022 | 0.027 | 0.021 | 0.026 | 0.021
4 32 84 64 33 8,6 44 76 55 55 98 6,6 10,9 77 77 88 8,8 88 99 99 | 10,10
0.023 | 0029 | 0.030 | 0.026 | 0.021 | 0023 | 0.025 | 0.020 | 0.028 | 0.023 | 0.024 | 0.026 | 0.022 | 0.027 | 0.020 | 0.025 | 0.030 | 0.023 | 0.027 | 0.021
50 22 64 33 11,7 65 44 76 55 55 9.8 6,6 66 7.7 7.7 | 1211 88 88 | 1312 99
0.025 | 0.022 | 0.021 | 0.027 | 0.026 | 0.026 | 0.028 | 0.021 | 0.028 | 0.022 | 0023 | 0.029 | 0.020 | 0.025 | 0.020 | 0.022 | 0.026 | 0.027 | 0.023
55 22 43 85 33 86 44 44 10,8 55 55 98 6,6 6,6 109 77 7.7 | 12,11 88 8.8
0.022 | 0.029 | 0.028 | 0.028 | 0.021 | 0.020 | 0.029 | 0.021 | 0.022 | 0.028 | 0022 ( 0023 [ 0.028 | 0029 | 0.023 | 0.027 [ 0.023 | 0.023 | 0.027
60 14,5 43 85 33 1.7 6,5 44 76 10,8 55 55 98 66 6,6 109 T b7 4 77 88
0.022 | 0024 | 0021 | 0023 [ 0.029 | 0.024 | 0023 | 0023 | 0.024 | 0023 | 0029 | 0.022 | 0.022 | 0.027 | 0027 | 0.021 | 0.025 | 0.030 | 0.021
5 63 74 64 10,6 33 86 65 44 76 10,8 55 55 9.8 6,6 6,6 10,8 7.7 77 7.7
0.028 | 0.021 | 0025 | 0025 | 0.029 | 0.021 | 0029 | 0.026 | 0.026 | 0.026 | 0.023 | 0.029 | 0.022 | 0.021 | 0.026 | 0.026 | 0.020 | 0.024 | 0.028
70 63 22 64 85 33 13.8 6,5 4.4 44 7.6 10,8 55 55 98 6,6 6,6 6,6 109 T
0024 | 0029 | 0021 | 0028 | 0025 | 0026 | 0023 | 0.022 | 0028 | 0.028 | 0.027 | 0.024 | 0029 | 0022 | 0021 | 0025 | 0029 | 0.030 | 0.022
76 14 22 43 85 33 9,6 8,6 6,5 44 76 76 108 55 55 98 6,6 6,6 6,6 10,9
0022 | 0026 | 0.028 | 0022 | 0022 | 0028 | 0.021 | 0.027 | 0024 | 0023 | 0.030 | 0029 | 0024 | 0029 | 0021 | 0.021 | 0024 | 0.028 | 0.028
73 22 43 64 106 33 138 6,5 44 44 76 108 55 55 55 9,8 6,6 6,6 6,6
80 0.028 | 0.024 | 0.024 | 0.028 | 0024 | 0027 | 0027 | 0023 | 0020 | 0026 | 0.024 | 0.023 | 0020 | 0025 | 0029 | 0.021 | 0020 | 0.024 | 0.027
86 32 22 43 64 85 33 96 8,6 6,5 44 44 76 10,8 55 55 55 98 6,6 6,6
0.029 | 0.021 | 0021 | 0.023 | 0.028 | 0023 | 0.030 | 0.020 | 0.026 | 0.022 | 0.028 | 0.026 | 0.024 | 0.021 | 0025 | 0.029 | 0.021 { 0.020 | 0.023
% 53 115 95 85 33 33 138 65 6,5 44 44 76 108 55 55 55 98 98
0.020 | 0027 | 0.023 | 0.023 [ 0021 | 0028 | 0028 | 0022 | 0029 | 0.024 | 0029 | 0.028 | 0.026 [ 0022 | 0025 | 0.030 | 0.021 | 0.025
96 10,4 22 43 64 10,6 33 1,7 8,6 6,5 44 44 76 76 10,8 55 55 55 98
0.029 | 0029 | 0028 | 0.029 | 0023 | 0025 | 0026 | 0.020 [ 0.025 | 0.024 | 0.026 | 0.024 | 0.029 | 0.027 | 0022 | 0.026 | 0.030 | 0.021
100 63 2.2 43 6,4 85 33 33 13,8 6,5 6,5 44 44 76 10,8 10,8 55 55 55
0029 | 0027 | 0025 | 0025 | 0028 | 0022 | 0.029 { 0028 | 0022 | 0.028 | 0.023 | 0.027 | 0025 | 0022 | 0.028 | 0.022 { 0.026 } 0.030

$8/qe] 9ousIajey Poylsy aayesedwo) (o xipuaddy

HSVS 1oMmO], 1918 M\ S[[IA[PIA

z >
o o
e ]
= O
E.’:ﬁ
(=%
o =
=
—
w



Melville Water Tower SASE Appendix G,
Attachment B

References

Naval Facilities Engineering Command (NFEC). 2002. Guidance for Environmental Background
Analysis. Volume I: Soil. Washington, D.C. NFESC UG-2049-ENV. April.

U. S. EPA, 1992. Statistical Methods for Evaluating the Attainment of Cleanup Standards.
Volume 3: Reference-Based Standards for Soils and Solid Media. Office of Policy, Planning, and
Evaluation. Washington, DC. EPA/230-R-94-004. December.

U. S. EPA, 2006. Data Quality Assessment: Statistical Methods for Practitioners. EPA
QA/G-9S. Office of Environmental information. EPA/240/B-06/003. February.

CTO 405 G-B-7 April 6, 2009



APPENDIX H

PRO UCL 4.0 SOFTWARE PRINTOUTS
IDENTIFICATION OF EPC FOR ARSENIC
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Sample Location (D Arseni¢ -."| d_Arsenic NROS_Arsenic | GROS_Arsenic |  LnROS_Arsenic

52 |MWT-B60110B 28 1 238 28, 238
53 MWT-870708 ' > 2 e S22
[ 54 IMWT-B7080BR 42; 1 42 42 ' 42
55 |MWT-B7090B S48 1 46 ' 46 46
56 |MWT-B70100B e 1 23 23 23
57 IMWT-B70110B 26 1 26 26 2.6
~sg MwT-B701108 | 39 1 39 39 39
B9 MwTB8070B T 13 1 13 I 13
MwT-Bg8088 16, 1 18 16 16

T

-

1

1

1

1_

1

o1 'mwrB80008 . 32 35 S 32
e MWT-B801008 26 26 26 26
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_....-65 . e — -
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Sample Location ID

Arsenic - - | d_Arsenic

'NROS_Avrsenic

GROS_Arsenic

LnROS_Arsenic

103 |MWT-B14510
-—19_4-“-::MVYT—B14520 |
105 IMWT-B14530
106 IMWT-B14540
_,1'67'_" _‘ MWTZB'1 551 .O.B:
'MWT-B15510S
109 MWT-B15520
110 MWT-B15530-AVG
131 IMWT-B15540
> IMWT-B155458
3 TIMWT-B16510
114 ‘MWT-B165208
115 iMWT-B16520S
e IMWT-B165308
; IMWT-B165408

“iMWTC20008"
MWT-C2010

“IMWT-C2020B
IMWT-C20208
MWT-C2030B

e

IMwT-C20408

" IMWT-C2040S
IMWT-C3000B

7~ IMWT-C3010
MWT-C3020
MWT-C3030

~ IMWwT-C30408
131 {MWT-C3300S
132 |MWT-C10000B
33 MWT-C3340S-AVG
’_13;""‘:MWT’-C40008 '
135 MWT-C4010
135 MWT-C4020
137 |MWT-C4030

" 138 :MWT-C4040B
39 MWT-C50008

[ 140 'MWT-C5010
141 |MWT-C5020
442 MWT-C5030
143 [MWT-C50408

" 444 :MWT-C5300S
45 IMWT-C60008
46 MWT-C6010
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APPENDIX H-2
POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE

PORTSMOUTH RHODE ISLAND

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) [ (mg/kg) (ft) (ft)
MWT-A3300* 07/25/07 | Sidewall 200 9.2 <0.28 21 33 0
MWT-A3350 07/26/07 | Bottom 9.5 5.1 <0.28 13 33 50
MWT-A3360 07/26/07 | Sidewall 110 10 0.35 14 33 60
MWT-A4350 07/26/07 Bottom 8.1 4.5 <0.28 12 43 50
MWT-A4360 07/26/07 | Bottom 16 3.9 <0.30 14 43 60|
MWT-A5300* 07/25/07 | Sidewall 220 7.9 <0.28 14 53 0
MWT-A5350 07/26/07 | Bottom 140 7.3 0.32 14 53 50|
MWT-A5360B 07/26/07 | Bottom 9.2 3.9 <0.28 12 53 60|
MWT-A6350 07/26/07 | Bottom 24 23 <0.29 15 63 50
MWT-A6360 07/26/07 | Bottom 14 3.7 0.27 13 63 60
MWT-A7300 07/25/07 | Sidewall 57 9.7 <0.28 11 73 0
MWT-A7350 08/02/07 Bottom 48 14 <0.28 13 73 50
MWT-A7350D 08/02/07 | Bottom 48 11 <0.29 11 73 50]
MWT-A7360B 08/02/07 | Bottom 97 6.7 <0.28 11 73 60
MWT-A8350 08/02/07 | Bottom 50 7.3 <0.26 10 83 50
MWT-A8360B 08/02/07 Bottom 75 7.1 <0.27 12 83 60
MWT-A9300 07/25/07 | Sidewall 68 3.6 <0.27 9.7 93 0
MWT-A9350 08/02/07 | Bottom 25 24 <0.30 12 93 50]
MWT-A9360B 08/02/07 | Bottom 29 21 <0.28 12 93 60}
MWT-A10350 08/02/07 | Bottom 55 16 <0.28 13 103 50}
MWT-A10360B 08/02/07 | Bottom 8.5 4.8 <0.27 10 103 60|
MWT-A11300 07/26/07 | Sidewall 100 5.7 <0.26 11 113 0]
MWT-A11300 07/26/07 | Sidewall 100 5.7 <0.26 11 113 ol
MWT-A11300B 07/26/07 | Bottom 21 12 0.28 11 113 ol
MWT-A11310B 07/26/07 | Bottom 27 13 0.3 16 113 10|
MWT-A11320B 07/27/07 | Bottom 20 12 <0.27 9.7 113 20|
MWT-A11330B 07/27/07 Bottom 29 18 0.32 13 113 30|
MWT-A11340B 07/27/07 | Bottom 31 22 0.3 13 113 40|
MWT-A11350B 08/02/07 | Bottom 27 19 <0.27 12 113 50}
MWT-A11360B 08/02/07 | Bottom 23 20 <0.28 12 113 60|
MWT-B0020B 08/02/07 | Bottom 11 7.8 <0.27 12 0 20
MWT-B1000B 08/02/07 | Bottom 8.2 2.4 <0.28 9.5 10 0
MWT-B1000S 08/02/07 | Sidewall 34 2.4 <0.25 7.3 10 0
MWT-B1010 08/02/07 Bottom 6 2.5 <0.27 9 10 10
MWT-B1010D 08/02/07 Bottom 6.2 3.1 <0.25 9.4 10 10
MWT-B1020B 08/02/07 | Bottom 8.6 3.3 <0.28 8.6 10 20§
MWT-B1020S 08/02/07 | Sidewall 27 22 <0.28 12 10 20}
MWT-B4070B 08/07/07 | Bottom 24 5.7 <0.27 12 40 70|
MWT-B4080B 08/07/07 Bottom 29 17 <0.28 11 40 80|
MWT-B4080S 08/07/07 | Sidewall 33 15 <0.28 15 40 80}
MWT-B4090B 08/07/07 Bottom 30 8.9 <0.28 11 40 90|
MWT-B40100B 08/07/07 | Bottom 22 2.7 <0.27 7.9 40 100|
MWT-B40100S 08/07/07 | Sidewall 60 5.3 <0.28 11 40 100]
MWT-B40110B 08/07/07 Bottom 38 2.7 <0.29 8.4 40 110|
MWT-B5070B 08/07/07 Bottom 27 5.7 <0.28 8.8 50 70}
MWT-B5080B 08/07/07 Bottom 29 15 <0.27 12 50 80
MWT-B5090B 08/07/07 | Bottom 25 3.1 <0.29 9.9 50 90
MWT-B501008B 08/07/07 | Bottom 38 3.9 <0.29 8.1 50 100
MWT-B50110B 08/07/07 Bottom 27 6.5 <0.29 9.4 50 110
MWT-B50110BD 08/07/07 Bottom 21 4.5 <0.30 8.8 50 110
MWT-B50110S 08/07/07 | Sidewall 35 2.9 <0.28 8.4 50 110
MWT-B6070B 08/07/07 | Bottom 30 23 <0.29 12 60 70
MWT-B6080B 08/07/07 | Bottom 51 14 <0.27 10 60 80
MWT-B6090B 08/07/07 Bottom 43 3.8 <0.29 10 60 90
MWT-B60100B 08/07/07 Bottom 10 1.8 <0.27 8.2 60 100
MWT-B60110B 08/07/07 Bottom 17 2.8 <0.30 8 60 110
Page 1 of 6 CTO 405



APPENDIX H-2

POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE

PORTSMOUTH RHODE ISLAND

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mglkg) | (mg/kg) | (mg/kg) (1) (ft)

MWT-B7070B 08/07/07 | Bottom 40 22 <0.29 14 70 70
MWT-B7080BR 08/14/07 | Bottom 13 4.2 <0.39 8.9 70 80
MWT-B7090B 08/07/07 | Bottom 18 4.6 <0.27 9.8 70 90
MWT-B70100B 08/07/07 | Bottom 6 2.3 <0.27 8.1 70 100
MWT-B70110B 08/07/07 | Bottom 42 2.6 <0.28 8.6 70 110]
MWT-B70110S 08/07/07 | Sidewall 82 3.9 <0.28 12 70 110]
MWT-B8070B 08/07/07 | Bottom 42 13 <0.28 20 80 70|
MWT-B8080B 08/07/07 | Bottom 43 16 <0.28 13 80 80|
MWT-B8090B 08/07/07 | Bottom 34 3.2 <0.29 11 80 90|
MWT-B80100B 08/07/07 | Bottom 18 2.6 <0.29 8.3 80 100]
MWT-B80110B 08/07/07 | Bottom 7.7 1.9 <0.26 8.8 80 110
MWT-B9070BD 08/07/07 | Bottom 107 8.52 <0.79 15.3 90 70
MWT-B9070BR 08/14/07 | Bottom 11 5.3 <0.29 10 90 70
MWT-B9080B 08/07/07 | Bottom 38 13 <0.28 12 90 80
MWT-B9080BD 08/07/07 | Bottom 32 11 <0.29 11 90 80
MWT-B9090B 08/07/07 Bottom 42 3.3 <0.29 10 90 90
MWT-B90100B 08/07/07 | Bottom 10 2.5 <0.27 9.9 90 100
MWT-B90110B 08/07/07 | Bottom 9.2 2.5 <0.27 8.3 90 110}
MWT-B90110S 08/07/07 | Sidewall 44 3.8 <0.27 10 90 110
MWT-B10070B 08/07/07 | Bottom 74 8.7 <1.3 20 100 70
MWT-B10080B 08/07/07 | Bottom 31 5.1 <0.27 14 100 80
MWT-B10090B 08/07/07 | Bottom 41 5.1 <0.29 12 100 90
MWT-B100100B 08/07/07 Bottom 27 3.2 <0.29 11 100 100
MWT-B100110B 08/07/07 Bottom 28 4.3 <0.28 9.7 100 110}
MWT-B11070 08/07/07 | Bottom 45 8.9 <1.3 21 110 70
MWT-B11080B 08/07/07 | Bottom 54 9.8 <0.83 18 110 80
MWT-B110908B 08/07/07 | Bottom 25 3.8 <0.28 10 110 90
MWT-B11090S 08/07/07 | Sidewall 20 4.3 <0.28 9.7 110 90
MWT-B110100B 08/07/07 | Bottom 9.3 3.3 <0.29 11 110 100
MWT-B110110B 08/07/07 | Bottom 20 3.6 <0.28 8.2 110 110
MWT-B110110S 08/07/07 | Sidewall 47 3.4 <0.29 10 110 110
MWT-B11510B 08/08/07 Bottom 55 5 <0.27 13 115 10
MWT-B11520 08/08/07 Bottom 24 6.9 <0.28 10 115 20}
MWT-B11530 08/08/07 | Bottom 42 7.3 <0.28 11 115 30
MWT-B11540 08/08/07 | Bottom 41 5.4 <0.53 17 115 40
MWT-B11550R 08/14/07 | Bottom 28 10 <0.29 15 115 50]
MWT-B11560B 08/08/07 | Bottom 95.1 10 <0.57 14.4 115 60
MWT-B12510B 08/08/07 | Bottom 18 5 <0.27 7.4 125 10
MWT-B12510S 08/08/07 | Sidewall 19 2.9 <0.27 5.7 125 10
MWT-B12520 08/08/07 Bottom 30 5.5 <0.27 13 125 20
MWT-B12530 08/08/07 Bottom 28 7.3 <0.56 15 125 30
MWT-B12540 08/08/07 | Bottom 59 5.2 <0.27 13 125 40
MWT-B12550 08/08/07 | Bottom 30 7.4 <0.54 16 125 50
MWT-B12560B 08/08/07 | Bottom 48 5.5 <0.28 14 125 60
MWT-B125608 08/08/07 | Sidewall 60 5.1 <0.55 20 125 60
MWT-B13510B 08/08/07 Bottom 31 8.1 <0.54 16 135 10}
MWT-B13520 08/08/07 Bottom 27 8.5 0.28 14 135 20]
MWT-B13530 08/08/07 Bottom 29 6.7 <0.53 15 135 30
MWT-B13540 08/08/07 | Bottom 30 2.4 <0.27 6.5 135 40
MWT-B13550 08/08/07 | Bottom 27 2.1 <0.27 6.1 135 50}
MWT-B135508 08/08/07 | Sidewall 87 3.8 <0.27 12 135 50
MWT-B13560B 08/08/07 | Bottom 31 7.5 <0.27 9.8 135 60
MWT-B14510 08/01/07 Bottom 26 9.7 0.74 16 145 10
MWT-B14520 08/01/07 Bottom 24 9.3 0.66 17 145 20
MWT-B14530 08/01/07 | Bottom 31 11 0.5 17 145 30
MWT-B14540 08/01/07 | Bottom 25 6.7 0.72 16 145 40
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APPENDIX H-2
POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RHODE ISLAND

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mﬂg)_ ‘mﬂl_(g) (mg/kg) (mﬂl_(g) (ft) (ft)
MWT-B15510B 08/01/07 | Bottom 29 7 0.74 15 155 10
MWT-B15510S 08/01/07 | Sidewall 56 4.5 0.28 10 155 10
MWT-B15520 08/01/07 | Bottom 36 5.9 0.5 13 155 20
MWT-B15530 08/01/07 | Bottom 150 5.9 0.52 14 155 30
MWT-B15530D 08/01/07 | Bottom 87 3.8 0.4 12 155 30|
MWT-B15540 08/01/07 | Bottom 86 4.6 0.37 12 155 40
MWT-B15545S 08/01/07 | Sidewall 60 3.9 0.37 12 1565 45
MWT-B16510 08/01/07 | Bottom 49 3.1 <0.23 8.8 165 10
MWT-B16520B 08/01/07 | Bottom 220 4.8 0.47 15 165 20
MWT-B16520S 08/01/07 | Sidewall 67 4.2 0.3 12 165 20
MWT-B16530B 08/01/07 | Bottom 46 4.6 0.29 10 165 30
MWT-B165408 08/01/07 | Bottom 16 4.2 0.28 11 165 30
MWT-B16540S 08/01/07 | Sidewall 7.2 2.7 <0.24 6.9 165 40
MWT-D0000B 08/02/07 | Bottom 29 3.3 <0.27 9.8 0 0
MWT-D0020B 08/01/07 | Bottom 71 6.7 0.29 11 0 20
MWT-D0020S 08/01/07 | Sidewall 76 7.4 0.28 12 0 20
MWT-D0030B 08/01/07 | Bottom 28 5.9 0.25 10 0 30|
MWT-D0040B 08/01/07 | Bottom 36 5.5 <0.26 10 0 40
MWT-D0040S 08/01/07 | Sidewall 34 6.7 <0.26 16 0 40
MWT-D0050B 08/01/07 | Bottom 43 5.9 <0.26 12 0 50|
MWT-D0060 08/01/07 | Bottom 96 7.4 0.4 13 0 60|
MWT-D0060B 08/01/07 | Bottom 110 6.9 0.37 14 0 60|
MWT-D0070B 08/01/07 | Bottom 38 6.8 <0.27 11 0 70}
MWT-D0080B 08/01/07 | Bottom 56 5.6 <0.26 11 0 80|
MWT-D0080S 08/01/07 | Sidewall 73 6.8 <0.28 11 0 80|
MWT-D0080SD 08/01/07 | Sidewall 54 6.9 <0.27 12 0 80|
MWT-D1020 08/01/07 | Bottom 60 10 0.28 12 10 20|
MWT-D1030 08/01/07 | Bottom 66 7 <0.26 11 10 30|
MWT-D1040 08/01/07 | Bottom 53 7.2 <0.26 11 10 40|
MWT-D1050 08/01/07 | Bottom 72 7.5 0.29 15 10 50|
MWT-D1060 08/01/07 | Bottom 49 6.7 <0.28 12 10 60|
MWT-D1070 08/01/07 | Bottom 91 7.5 <0.27 11 10 70
MWT-D1080 08/01/07 | Bottom 50 6.7 <0.28 11 10 80
MWT-D2040 08/01/07 | Bottom 110 6 0.26 12 20 40
MWT-D2050 08/01/07 | Bottom 66 7.1 <0.29 12 20 50
MWT-D2060R 08/08/07 | Bottom 52 13 <0.53 17 20 60
MWT-D2070 08/01/07 | Bottom 49 7.2 <0.27 11 20 70
MWT-D20808B 08/01/07 | Bottom 53 6.7 <0.28 11 20 80
MWT-D2080S 08/01/07 | Sidewall 38 6.2 <0.29 11 20 80
MWT-D3040 08/01/07 | Bottom 130 6.4 0.27 11 30 40|
MWT-D3050 08/01/07 | Bottom 130 8.5 <0.28 13 30 50]
MWT-D3060R 08/08/07 | Bottom 84 13 <0.35 13 30 60}
MWT-D3070 08/01/07 | Bottom 82 7.9 0.26 14 30 70
MWT-D3080 08/01/07 | Bottom 46 7.5 <0.27 11 30 80
MWT-D12000B 08/08/07 | Bottom 140 2 <0.27 8.9 120 0
MWT-D12000S 08/08/07 | Sidewall 66 2.5 <0.26 6.3 120 0
MWT-D12010 08/08/07 | Bottom 130 2 <0.27 8.2 120 10
MWT-D12070R 08/14/07 | Bottom 47 6.2 <0.26 16 120 70|
MWT-D12080 08/07/07 | Bottom 80 3.7 <0.26 11 120 80|
MWT-D12090B 08/07/07 | Bottom 54 2.6 <0.27 9.5 120 90}
MWT-D13000B 08/08/07 | Bottom 76 3.7 <0.29 8.8 130 0]
MWT-D13010 08/08/07 | Bottom 39 2.5 <0.26 5.7 130 10
MWT-D13070 08/07/07 | Bottom 92 2.9 <0.27 10 130 70
MWT-D13080 08/07/07 | Bottom 51 3.6 <0.25 12 130 80
MWT-D13090B 08/07/07 | Bottom 65 3.8 <0.27 9.4 130 90
MWT-D130908 08/07/07 | Sidewall 52 3.5 <0.26 8.6 130 90}
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APPENDIX H-2
POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RHODE ISLAND

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) (ft) (ft)
MWT-D14000BR 08/14/07 | Bottom 23 6.5 <0.27 15 140 0
MWT-D14000S 08/08/07 | Sidewall 30 1.6 <0.26 6.7 140 0
MWT-D14010 08/08/07 | Bottom 35 4.9 <0.27 9.7 140 10
MWT-D150008 08/01/07 | Bottom 39 2.5 <0.27 8.5 150 ol
MWT-D15000S 08/01/07 | Sidewall 51 2.1 0.43 12 150 ol
MWT-D15010 08/01/07 | Bottom 86 3.8 0.29 10 150 10|
MWT-D15050 08/01/07 Bottom 52 3.5 0.26 11 150 50]
MWT-D15060 08/01/07 Bottom 32 2.8 <0.26 7 150 60
MWT-D15070 08/01/07 | Bottom 33 1.8 <0.24 4.8 150 70
MWT-D15080 08/01/07 | Bottom 39 3.3 <0.26 9.7 150 80
MWT-D15090B 08/01/07 | Bottom 43 3.5 <0.25 9.7 150 90
MWT-D16000B 08/01/07 | Bottom 13 1.8 <0.25 5.4 160 0
MWT-D16010 08/01/07 | Bottom 50 3.2 <0.24 8.1 160 10
MWT-D16050 08/01/07 | Bottom 40 2.8 <0.25 7.4 160 50]
MWT-D16060 08/01/07 | Bottom 31 1.5 <0.27 5 160 60|
MWT-D16070 08/01/07 | Bottom 47 2.5 <0.28 7.8 160 70}
MWT-D16070D 08/01/07 Bottom 41 2.3 <0.27 6.8 160 70
MWT-D16080 08/01/07 | Bottom 23 2.9 <0.24 7.8 160 80
MWT-D16090B 08/01/07 Bottom 33 2 <0.25 6.2 160 90
MWT-D16090S 08/01/07 | Sidewall 26 3.1 <0.25 8 160 90
MWT-D17000B 08/01/07 | Bottom 38 4.4 <0.25 9.9 170 0
MWT-D17000S 08/01/07 | Sidewall 57 1.9 <0.25 8.9 170 0
MWT-D17010 08/01/07 | Bottom 34 2.3 <0.25 8.4 170 10
MWT-D17020 08/01/07 | Bottom 34 2.3 <0.23 7.4 170 20
MWT-D17030 08/01/07 | Bottom 61 1 <0.25 5.6 170 30
MWT-D17040 08/01/07 | Bottom 17 2.4 <0.24 6.6 170 40
MWT-D17050 08/01/07 | Bottom 32 2.8 <0.24 6.6 170 50
MWT-D17060 08/01/07 Bottom 28 2 <0.25 5.6 170 60
MWT-D17070 08/01/07 Bottom 31 2.2 <0.26 6.3 170 70
MWT-D17080 08/01/07 Bottom 9.6 5.1 <0.24 9.1 170 80}
MWT-D17090B 08/01/07 Bottom 7.9 3.1 <0.25 8.9 170 90|
MWT-D180008B 07/31/07 Bottom 39 2.1 <0.26 8.6 180 0]
MWT-D18010 07/31/07 | Bottom 39 2.7 <0.26 8.1 180 10|
MWT-D18020 07/31/07 | Bottom 11 2.4 <0.26 7.4 180 20}
MWT-D18030 07/31/07 | Bottom 15 1.8 <0.27 5.1 180 30}
MWT-D18040 07/31/07 | Bottom 14 1 <0.26 4 180 40]
MWT-D18050 07/31/07 | Bottom 17 <1.1 <0.27 4.1 180 50]
MWT-D18060 07/31/07 Bottom 40 1.5 <0.28 5.2 180 60|
MWT-D18070 07/31/07 | Bottom 24 2.6 <0.27 8.2 180 70}
MWT-D18080 07/31/07 Bottom 8.1 3.1 <0.25 7.6 180 80|
MWT-D18090B 07/31/07 Bottom 9.7 2.1 <0.25 7.8 180 90|
MWT-D18090S 08/01/07 | Sidewall 7.2 3.6 <0.24 8.3 180 a0}
MWT-D190008 07/31/07 Bottom 31 2.2 <0.25 7.7 190 0
MWT-D19000S 08/01/07 | Sidewall 49 2.3 <0.26 7.7 190 0
MWT-D19010 07/31/07 | Bottom 12 2.5 <0.24 5.6 190 10
MWT-D19020 07/31/07 | Bottom 10 2.5 <0.24 5.1 190 20
MWT-D19030 07/31/07 Bottom 8.8 2.9 <0.25 5.1 190 30
MWT-D19040 07/31/07 | Bottom 20 1.7 <0.25 6.7 190 40
MWT-D19050 07/31/07 Bottom 11 1.7 <0.26 4.9 190 50
MWT-D19060 07/31/07 Bottom 14 <1.1 <0.26 3.7 190 60
MWT-D19070 07/31/07 Bottom 26 2.2 <0.26 7.6 190 70
MWT-D19080 07/31/07 Bottom 23 2.7 <0.24 8.1 190 80
MWT-D19090B 07/31/07 Bottom 12 3.1 <0.25 7.9 190 90
MWT-D20000B 07/31/07 | Bottom 35 2.1 <0.23 9.2 200 0
MWT-D20010 07/31/07 | Bottom 20 3.4 <0.25 8.7 200 10
MWT-D20020 07/31/07 Bottom 6.5 2.1 <0.23 3.3 200 20
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APPENDIX H-2

POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE

PORTSMOUTH RHODE ISLAND
Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) (ft) (ft)

MWT-D20030 07/31/07 | Bottom 14 2.2 <0.24 5.7 200 30
MWT-D20040 07/31/07 | Bottom 6.3 2.2 <0.26 7 200 40
MWT-D20050 07/31/07 | Bottom 8.4 2.3 <0.26 6.2 200 50
MWT-D20060 07/31/07 | Bottom 5 <1.00 <0.25 3.1 200 60
MWT-D20070 07/31/07 | Bottom 44 2.8 <0.27 8.3 200 70
MWT-D20070D 07/31/07 | Bottom 44 3 <0.25 7.9 200 ~70]
MWT-D20080 07/31/07 | Bottom 13 2.8 <0.24 7.3 200 80|
MWT-D20090B 07/31/07 | Bottom 8.6 2.9 <0.25 8 200 90|
MWT-D20090S 08/01/07 | Sidewall 12 3 <0.25 7.5 200 90}
MWT-D21000B 07/31/07 | Bottom 120 2.6 <0.25 15 210 ol
MWT-D21000S 08/01/07 | Sidewall 37 1.8 <0.24 7.2 210 0]
MWT-D21010 07/31/07 | Bottom 30 3.1 <0.24 9.7 210 10}
MWT-D21020 07/31/07 | Bottom 27 4.7 0.26 11 210 20|
MWT-D21030 07/31/07 | Bottom 8.2 3.6 <0.24 8.9 210 30]
MWT-D21040 07/31/07 | Bottom 10 3.1 <0.26 8 210 40
MWT-D21050 07/31/07 | Bottom 9.3 3.5 <0.26 8.9 210 50
MWT-D21060 07/31/07 | Bottom 18 3.1 <0.25 10 210 60
MWT-D21070 07/31/07 | Bottom 32 3.2 <0.27 7.6 210 70
MWT-D21080 07/31/07 | Bottom 11 2.5 <0.26 7.2 210 80
MWT-D21090B 07/31/07 | Bottom 11 4 <0.25 8.2 210 90
MWT-D22000B 07/31/07 | Bottom 20 1.5 <0.24 4.8 220 0
MWT-D22010 07/31/07 | Bottom 15 3.2 <0.23 8.9 220 10
MWT-D22010D 07/31/07 | Bottom 12 2.4 <0.24 5.5 220 10
MWT-D22020 07/31/07 | Bottom 12 4.1 <0.25 10 220 20
MWT-D22030 07/31/07 | Bottom 11 4.2 <0.25 11 220 30
MWT-D22040 07/31/07 | Bottom 16 4.2 <0.25 11 220 40}
MWT-D22050 07/31/07 | Bottom 7.7 2.5 <0.26 8.3 220 50|
MWT-D22060 07/31/07 | Bottom 16 2.6 <0.27 9 220 60|
MWT-D22070 07/31/07 | Bottom 49 3.3 <0.24 8.5 220 -70]
MWT-D22080 07/31/07 | Bottom 10 3.4 <0.25 8.8 220 80}
MWT-D22090B 07/31/07 | Bottom 11 2.9 <0.24 9.2 220 90
MWT-D22090S 08/01/07 | Sidewall 11 5.2 <0.23 8.2 220 90
MWT-D23000B 07/30/07 | Bottom 12 2.6 <0.25 7.4 230 0
MWT-D23000S 08/01/07 | Sidewall 15 2.3 <0.25 6.5 230 0
MWT-D23010 07/30/07 | Bottom 38 3.3 0.28 11 230 10
MWT-D23020 07/30/07 | Bottom 15 2.5 <0.26 8.5 230 20]
MWT-D23030 07/30/07 | Bottom 22 3.1 <0.25 8.8 230 30|
MWT-D23040 07/30/07 | Bottom 4 <1.0 <0.26 4 230 40|
MWT-D23050 07/30/07 | Bottom 12 1.5 <0.29 6 230 50}
MWT-D23060 07/30/07 | Bottom 16 2 <0.26 9.3 230 60|
MWT-D23070 07/30/07 | Bottom 20 3.3 0.26 12 230 70
MWT-D23080 07/30/07 | Bottom 9.4 3.7 <0.24 9.7 230 80
MWT-D23090B 07/30/07 | Bottom 9.4 2.1 <0.25 8.3 230 90
MWT-D24000B 07/30/07 | Bottom 51 1.9 0.32 8.1 240 0]
MWT-D24010 07/30/07 | Bottom 34 5.1 0.35 15 240 10
MWT-D24020 07/30/07 | Bottom 21 2.5 <0.25 8.9 240 20
MWT-D24030 07/30/07 | Bottom 9.2 3.1 <0.24 9.4 240 30
MWT-D24040 07/30/07 | Bottom 18 2.6 <0.25 7.8 240 40
MWT-D24050 07/30/07 | Bottom 16 2.2 <0.27 6.8 240 50
MWT-D24060 07/30/07 | Bottom 15 2.9 <0.25 7.1 240 60
MWT-D24060D 07/30/07 | Bottom 16 2.8 <0.26 8.9 240 60
MWT-D24070 07/30/07 | Bottom 17 4.2 <0.26 7.3 240 70
MWT-D24080 07/30/07 | Bottom 6.9 3.3 <0.27 9.2 240 80
MWT-D24090B 07/30/07 | Bottom 12 2.1 <0.26 8.6 240 90
MWT-D24090S 08/01/07 | Sidewall 15 2.1 <0.25 7.5 240 90
MWT-D24090SD 08/01/07 | Sidewall 9.7 2 <0.25 7.3 240 90

Page 5 of 6 CTO 405



APPENDIX H-2
POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION
FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RHODE ISLAND

Sample Location ID Date Type Lead Arsenic | Cadmium | Chromium | X Coordinate | Y Coordinate
(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (ft) (ft)

MWT-D25000B 07/30/07 Bottom 36 1.4 <0.26 8.1 250 0

MWT-D25010 07/30/07 Bottom 22 4.1 0.33 13 250 10

MWT-D25020 07/30/07 Bottom 28 3.9 <0.25 12 250 20
MWT-D25030 07/30/07 Bottom 21 3.4 <0.25 33 250 30}
MWT-D25040 07/30/07 | Bottom 18 2.5 <0.26 7.7 250 40|
MWT-D25050 07/30/07 Bottom 25 2.5 <0.26 17 250 50)
MWT-D25060B 07/30/07 | Bottom 9.3 2.4 <0.26 7.9 250 60}
MWT-D25070B 07/30/07 Bottom 15 2.9 <0.26 9.1 250 70|
MWT-D25080B 07/30/07 Bottom 13 2.7 <0.25 9.3 250 80}
MWT-D25080S 08/01/07 | Sidewall 6 2.6 <0.25 7.4 250 80}
MWT-D25090B 07/30/07 Bottom 15 3.7 <0.25 11 250 90}
MWT-D25160S 08/01/07 | Sidewall 24 2 <0.25 11 251 60|
MWT-D25240S 08/01/07 | Sidewall 15 3.3 <0.23 9.4 252 40|
MWT-D25320S 08/01/07 | Sidewall 36 2.8 0.26 15 253 20|
MWT-D25500S 08/01/07 | Sidewall 49 3.7 0.3 13 255 0]

Average Concentration post excavation
samples’0:2 feetn depth 38.08 5.29 0.36 10.28
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