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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 soil 

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. 

 

1.1 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:  

 

• Section 1 - this introduction;  

• Section 2 - the site background, including a summary of discovery information, construction and 

cleanup activities conducted, and soil sampling conducted post-removal.   

• Section 3 – post-excavation sampling, including a description of the sampling conducted to 

confirm that the removal action goals were achieved; 

• Section 4 – data evaluation, summarizing the post-removal residual metal contamination in soil; 

and  

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

 

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

2.1 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 I and II, 

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 (I/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 

TtNUS (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 Z163 

and Z183.  

 

Samples were collected using hand tools from depths of 0 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 II data validation process, according to the 

Region I 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 (R2) indicator illustrates how well the linear regression trending line approximates 

real data points. An R2 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 R2 value of 0.56.  With one data outlier removed from the data set, the linear regression provided an 

R2 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: 

 

• Preparation and submission of Site-Specific Plans including a Work Plan and Health and Safety 

Plan (HASP), 

• mobilization, 

• site preparation including clearing and grubbing, 

• utility location, identification, and dig permits, 

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

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

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

representatives, 

• removal of utility pole and disposal offsite, 

• removal and disposal of vegetation removed during work area clearing, 

• excavation of concrete tank foundations and associated concrete building floor and foundation, 

• excavation of lead contaminated soil, 

• loading, 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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• loading, transportation, and disposal of contaminated soil that is classified as RCRA C hazardous 

waste, 

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

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

• 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: 

 

• 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. 
 

• 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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• 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. 
 

• 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. 

 

• 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 soil 614.39 tons EQ Detroit, Inc, Detroit, MI 
RCRA D soil 928.78 tons Crapo Hill Landfill, New Bedford, MA 
Vegetation debris 45 CY Richmond Sand and Gravel, Wyoming, RI 
Concrete debris 115 CY 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: 

 

• 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. 

 

• 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: 

 

• 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: 

 

• 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 mg/kg.   

 

• 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.   

 

• 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.   
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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).  

 
4.1.1 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 0 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 0 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 µg/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 µg/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 µg/dL blood-lead level; as previously noted, this probability is typically 

compared to the EPA goal of limiting childhood risk of exceeding a 10 µg/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: 

 

• 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. 

 

• 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: 

 

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 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.   

 

4.1.4 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 µg/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 µg/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 soil 

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: 

 

• 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. 

 

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 
from: 

Greater than Se 
Surface soil? 

Greater that Se 
Subsurface Soil? 

Greater than Ne 
Surface Soil? 

Greater than Ne 
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 soil, 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. 

 

4.2.4  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 ½ 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: 

 

• 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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• 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. 

 

• 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.  

 

• 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 soil 

(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 
 

5.1  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 µg/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. 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 
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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 
No. Description Total Lead 

(mg/kg) 
Total 

Arsenic 
(mg/kg) 

Total PCBs 
(ug/kg) 

Split with 
EPA? 

PT01 Old paint from diagonal 
brace southwest - blue, 
red orange layers. 

49,500 
mg/kg 

ND ND No 

PT02 “Freeze Box” - paint 
peeling from wooden 
structure, south side, 
blue paint and white 
primer underneath. 

83.2 mg/kg ND ND Yes 

PT03 Sweepings, dirt and 
chips collected by 
contractor and stored in 
drum. 

28,800 
mg/kg 

7.6 mg/kg 4.4 ug/kg No 

DUP1 Duplicate of PT03, 
collected for quality 
control. 

39,300 
mg/kg 

7.4 mg/kg 3.8 ug/kg No 

PT04 North east steel plates 
on footing - blue, red 
orange layers. 

57,600 
mg/kg 

2.4 mg/kg ND Yes 

PT05 Southeast diagonal and 
concrete footing.  New 
and old paint mix. 

39,300 
mg/kg 

74 mg/kg ND Yes 

RB1 Field blank on clean 
sampling tools for 
quality control. 

ND ND ND No 

 
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 
 

 

 



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

Laboratory 1 Laboratory 2 RPD
Maximum 

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-SOD0-0003 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

Grid Location 
(1) Sample Name Depth in Inches

Analytical Results (mg/kg)
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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

Laboratory 1 Laboratory 2 RPD
Maximum 

Concentration 
(2)

Grid Location 
(1) Sample Name Depth in Inches

Analytical Results (mg/kg)

D 75 MWT-S-SOD75-1224 12 to 24 8 12 39% 12
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-SOE0-0003 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-SOZ163-0003 0 to 3 21 69 106% 69
Z 183 MWT-S-SOZ183-0003 0 to 3 180 536 99% 536

Notes:
(1) Refer to Figures 2-2 through 2-5 for grid positions
(2) 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

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

Depth 
Bottom (feet 

bgs)
MWT-S-SO-Z163-0003 Surface 69 0 0.25
MWT-S-SO-Z183-0003 Surface 536 0 0.25
MWT-S-SO-C162-0003 Surface 87 0 0.25
MWT-S-SO-C175-0003 Surface 54 0 0.25
MWT-S-SO-D178-0003 Surface 56 0 0.25
MWT-S-SO-C162-0306 Surface 42 0.25 0.5
MWT-S-SO-D178-0306 Surface 36 0.25 0.5
MWT-S-SO-C162-0612 Surface 42 0.5 1
MWT-S-SO-D178-0612 Surface 36 0.5 1
MWT-Q1E Sidewall 624 0.5 1
MWT-Q1S Sidewall 95 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
MWT-Q4W Sidewall 37 0.5 1
MWT-Q5W Sidewall 48 0.5 1
MWT-Q6N Sidewall 91 0.5 1
MWT-Q6W Sidewall 99 0.5 1
MWT-Q1B Bottom 114 1 1.2
MWT-Q2B Bottom 84 1 1.2
MWT-Q3B Bottom 288* 1 1.2
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
MWT-Q3B-B Bottom 14.5 2 2.5
MWT-Q3B-A Bottom 18.8 2.5 3
MWT-Q3B-B Bottom 17.2 2.5 3
MWT-Q3B-A Bottom 13.5 3 3.5
MWT-Q3B-B Bottom 15.4 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

TTNUS / Pre-
Excavation 
Evaluation

USN / Valve 
Chamber Initial 

Excavation, 
Quadrants 1 

through 6

USN / valve 
chamber - Deeper 

Excavation of 
Quadrant 3
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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 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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 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 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 3 OF 7

Sample Location ID Date Type Lead 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(ft)

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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Sample Location ID Date Type Lead 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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
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Sample Location ID Date Type Lead 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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 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
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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 
(mg/kg)

Arsenic 
(mg/kg)

Cadmium 
(mg/kg)

Chromium 
(mg/kg)

X Coordinate 
(ft)

Y Coordinate 
(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 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
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.2)
Average Lead Concentration, 0-

2 ft. (mg/kg)
Average Lead Concentration, > 2 

ft. (mg/kg)
Average Lead Concentration, All 

Depths (mg/kg)
A 2300 56 39 41
B 7100 45 35 37

C (1) 2600 102 32 39
D 12,550 35 NA 35

East 5600 179 17 148
ALL AREAS 30,150 72 29 57

Shaded values exceed State criteria of 150 mg/kg
(1) - 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.
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TABLE 4-2 
COMPARISON OF AVERAGE METALS CONCENTRATIONS TO ECOLOGICAL CRITERIA AND BACKGROUND

FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RI

 

Lowest 
Ecological 

Criteria

Background 
Average 

Concentration 
SeSS

Background 
Average 

Concentration 
NeSS

Site Average 
Surface Soil

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
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FIGURE 4-2
ARSENIC BOX PLOTS - AREAS A TO D VERSUS BACKGROUND

FORMER MELVILLE WATER TOWER SITE
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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APPENDIX A 
 

ENGINEERING DRAWINGS FOR THE MELVILLE WATER TOWER
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APPENDIX B 
 

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



LA TITLES
PORT ELVILLE
OUTH, RHODE ISLAND

ALTA/ACS
NE

PORTS
LEGAL DESCRIPTION

Begmning at a point on th e westerly Sl dellne of West Mam Road, Route 114, Said point
bemg the southe&sterly comer of the herein descnbed parcel of 1&nd; thence running

A certain lot or parcel of land situated on the northerly side of Stringham Avenue, in the
Town of Portsmouth, County of Newport, State of Rhode Island and Providence
Plantations, bounded and described as follows'

N7SC'58'49"W a chstance of two hundred seventy-eight and fortY-Six hundredths
feet (278.46') to a pOlnt; then ce runnlng

Newport Melville
United States of America
Psrcell (Fortion)~AP 43

Stringham Avenue~Portsmouth~Rhode Island
COlUlty Of Newport

N75°51'29"W a chstance of seventy and fourteen hundredths feet (10.14') to a
point; thence running

S87~42'49"E

a distance of three hundred seventy-five andthlrty-three

hundredths feet (375.33') to point, the previous seven (J) courses
abutting land now or formerly ofthe T01N!l of Portsmouth; thence
runrung

a distance of one hundred forty-eight and sixty-two hundredths feet
(148.62') to arebar set, said course abuthng landnow or formerly

of the T01N!l of Portsmouth (11elville School)~ thence runnlng

a distance of one hundred twenty-nine and forty hundredths feet

(129.40') to a pomt of curvature, Said pomt betng thirty-three and

zero hundredths feet (3300') left and owosite highway StatlOn
261 +3664: thence running

and curvmg to right along the arc of the curve havmg a rachus of

nine hundred ninety-five and thirty-five hundredths feet (995.35') a

central angle of 13 0 51' 40" and a length of two hundred forty and

eighty hundredths feet (240 80') to a pomt, silld pomt bemg thlrty
three andzero hundredths feet (3300') left and owosite highway
Statlon 258 + 8786~ thence running

a distance of sixty and eighty-seven hundredths feet (6087') to a
rebar set; thence running

a distance of sixty-two and four hundredths feet (6204') to arebrn

set~ thence running

a distance offour hundred twenty-three and eighty hundredths feet
(423.80') to a Rllffi found, sald pomt bemg forty-seven andzero

hundredths feet (47.00') left and opposite hIghway Station

249 + 5549: thence running

a distance of five hundred eight and eighty hundredths feet

(508.80') to a pomt, SaldpOlntbeingtlllrty-three andzero

hundredths feet (33.00') left and oppOSite highway Station
253 +7906: thence running

a distance of sIXty-one and thirty-etght hundredths feet (61.38') to
a rebar set; the prem ous three(3) courses abutting land of the
United States of .America; thence running

a distance of seventy-two andnlnety-seven hundredths feet
(1297') to the westerly sldelme of West Main Road, Route 114,
said course abuttmg land now or formerly of the T01N!l of
Portsmouth (11elvill e School); thence running

a distance of sixty and eighty-seven hundredths feet
(60 37') to a reb at' set; thence running

Southwesterly

S03°07'46"W

S02°n'11"W

S16°08'51"W

503°0T46"W

The ab ove describ ed parcel 0 fl and contains an area of one milE on nine hundred fifty-two
thousand, six hundred, sixty-et ght plus or minus square feet (1,952,6d8± S F) or forty
four and eight tenths acres (44.8 acres) 8!ld is more partlcularly shown :as Parcel 1,
(Portion) AP43 on aALTAlACSM L8!ld Title Survey Plan prepared for Raymond James
& AsSOCiates, Inc. Newport MelVille, Stringham Avenue, Portsmouth, RI Scale 1" = 80'

dated June 29,2004, revisedthru October 13,2004 by Tilton &k:sociates, Inc

A certain lot or parcel of! and situated in the T01N!l 0 f Portsmouth, County of
Newport, State of Rhode Isl and and Providence Plantations, bounded 8!ld described :as
follows:

Newport MrlviDe "Water Tower Site'
United States of America
Parcell (Forti...), AP 43

Stringham Avenue, Portsmouth, Rhode Idand
Comrty Of Newport

Beginning at arebar set at the northwesterly comer of the herein described parcel ofl8!ld;
thence running

a dist8!lce of one hundred sevenry--five and forty-nine hundredths
feet (175.49') to the point and place and beginnmg. The previous
five (5) courses abutting the westerly sidelme of West Mam Road,
Route 114.

a chstance of seventy-six and ninety-six hundredths feet (16.96') to

a point thence mnlling

a distance of two hundred thirty and ten hundredths feet (230.10')
to a pOint: thence running

a dlstance of four hundred ninety-slx and thirty hundredths feet

(496.30') to apomt, the preViOUS three (3) courses abutting
Sullivan Drive land now or formerly of the Town of Portsmouth,
thence running

a dlstat'lce of two hundred forty-five Mld ninety hundredths feet

(245.90') to apomt; thence IUnnmg

a dlstance of three hundred seven and fifty hundredths feet

(30750') to apomt; thence runmng

a dlstance of five hundred five and seventy hundredths feet
(505.70') to apoint; thence running

a chstance of two hundred trurty-three and zero hundredths feet
(23300') to apoint; thence running

a chstance of two hundred ninety-six and twenty hundredths feet

(296.20') to apomt; thence IUnnmg

a chstance of one hundred thirty-seven and sIXty-seven hundredths
feet (137.67') to apoint; thencerunnmg

a chstance of one hundredforty-etght and forty-seven hundredths
feet (14847') to apoint, the prevIous sixteen (16) courses abutting
the northerly side of Stringham Avenue, land of the United States
of .Amen ca; thence runmng

a chstance of one thousand sixteen and twenty-three hundredths

feet (1,016.23') to apoint, thence running

S88~00'21liE

N64~45'39"E

N14°58'39"E

N44°30'39"E

N61°34'04"W

a distance of one hundred two and ninety-three hundre dths feet
(102 93') to a p01nt~ thence runn1ng

a chstance of three hundred twenty-elght and elghty-seven
hundredths feet (32887') to a point; thence runnlng

a chstance of one hundred fifty-one and flfty-elght hundredths feet
(15158') to a p01nt~ thence runn1ng

a chstance ofnmety-two and eighty-one hundredths feet (9281') to
a point, thence running

a chstance ofnmety-eight and eighty-three hundredths feet (98.83)
to a point, thence running

a chstance of forty-two and forty-two hundredths feet (42.42') to a
p om t~ thenc e runnlng

a chstance of forty-one and twenty-five hundredths feet (41.25') to
a point; thence running

a distance of sixte en and seven ty -six hundredths feet (16 76') to a
pomt~ thence runnlng

a distance of fifteen and eighty-four hundredths feet (15.84') to a
pomt~ thence runnlng

a distance of two hundred SIxty-four and twenty-five hundrEdths
feet (264.25') to a pOlnt; thence runnlng

a distance of one hundred eighty-SiX and thirty-eight hundredths
feet (186.38') to a POlllt; thEnce runmng

a distance of one hundred twenty-two and forty-five hundredths
feet (122.45') to a pOlnt; thence runmng

(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;

(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.

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

(A) TillS 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 TillS 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 TIllS SURVEY, AND I
HEREBY FURTHER CERTIFY THAT THE SURVEY CONFORMS TO THE CONDITIONS AND STIPULATIONS AS SET FORTH BELOW AND CORRECTLY SHOWS;
(I) 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 WIllCH BENEFIT THE SUBJECT PROPERTy) AND ANY OTHER MATIERS OF RECORD (WITH INSTRUMENT BOOK AND
PAGE NUMBER INDICATED) DESCRIBED IN THE COMMITMENT (OR OF WIllCH 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 (III) ALL ABUTIING DEDICATED
PUBLIC STREETS OR U.S. NAVY BASE ROADS PROVIDING ACCESS TO THE SUBJECT PROPERTY, TOGETHER WITH THE NAME THEREOF;

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 INDNIDUAL 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:

SURVEYOR'S CERTIFICATE

N82°01'13"W

S81~17'16"W

S68 °Il '56" W

N82°44'23"W

N79° 57'37 "W

I")
lX)

o«z

N

SITE

_ , , ~ _ ¥ ,~ , , , I~\' . ~ .. I~ ~ ,\ ..

18\toposcout\Newport-tile4. bm p

A) SEE NOTE SIX (6)

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

4. NO CHANGES IN STREET RIGHT OF WAY LINES EITHER COMPLETED OR PROPOSED AND
AVAILABLE FROM THE CONTROLLING JURISDICTION, OF WHICH THE UNDERSIGNED HAS
BEEN ADVISED. NO OBSERVABLE EVIDENCE OF RECENT STREET OR SIDEWALK
CONSTRUCTION OR REPAIRS.

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

6. PURSUANT TO NAVY PUBLIC WORKS CENTER PERSONNEL THE INTENT OF THE
CONVEYANCE OF PARCEL NO.1-A, AP43 TO THE TOWN OF PORTSMOUTH WAS TO HAVE
THE FENCE BORDERING THE MELVILLE SITE BE THE BOUNDARY LINE. THE
DESCRIPTION AND PLAN SET FORTH IN DEED BOOK 87 PAGE 561 DOES NOT
ACCOMPLISH THIS INTENT. THE UNDERSIGNED HEREBY RECOMMENDS A BOUNDARY LINE
AGREEMENT BE EXECUTED WITH THE TOWN OF PORTSMOUTH TO HOLD THE FENCE AS
THE BOUNDARY. FINAL CORNERS WILL BE SET BY SURVEYOR UPON RESOLUTION OF
THE DISCREPANCY THAT EXISTS BETWEEN THE DEED AND OCCUPATION LINES.

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

OWNER REFERENCE: UNITED STATES OF AMERICA

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

DEED REFERENCE: DEED BOOK 39, PAGE 26
DEED BOOK 39, PAGE 175

NOTES:

PLAN REFERENCE: 1. PLAN OF LAND OF FIRST, SECOND, THIRD NEWPORT NB
QUARTERS, INC. AND PARCEL "A", FILED AS 5-C-2-MAP-2,
1 THRU 4 OF 4, TOWN OF PORTSMOUTH, R.1.

2. US NAVY PUBLIC WORKS CENTER NEWPORT, RI, METES &
BOUNDS SURVEY OF PARCEL "p" - MELVILLE AREA I, DATE
DECEMBER 11, 1964, PWC SKETCH A-76-64, DEED BOOK
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

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

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

INT. PJS

FIELD REVIEWED
DATE: 06/.24/.04
DATE: 10/'20/'04

a distance of sill:ty-one and forty-one hundredths feet
(61.4 r) to the point and place of beginning

a distance of sixty-two and four hundredths feet
(62.04') to a reb ar set, thence running

a clistance 0 f sncty-one 8!ld thirty-e1ght hundredths feet
(6138') to a reb Elf set~ thence runrung

N02° 32' 18"E-

S87~ 14' 40"E

The above desc:nbed parcel ofland contams an area of three thousand seven hundred and
seventy-three plus or minus square feet (3, 773±S.F.) and is more particularly shown as
Parcel 1, (Portion) AP43 "Water Tower Site" on a ALTAiACSM Land Title Survey Plan
prep ared for Raymond James & hso ciates, lnc. Newport Melville, Stringham Avenue,
Portsmouth, RI Scale 1'=80' dated June 29, 2004, revlsed thru October 13,2004 by Tllton
& AsSOCiates, Inc.

INT. OB
CLOSURE 1: 408,877

(CLOSURE IS COMPUTER CALCULATED)

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

DATE OF ORIGINAL: _J_U_NE_2_9,_2_0_04__

REVISION: ....=:;0..=..CT:....::0=B=ER..:........:...13=.-:2=0=.0...:....4_ DATE: 2004

REVISION: DATE: , 2004

REVISION: DATE:, 2004

(F) NO PART OF THE SUBJECT PROPERTY LIES IN A SPECIAL FLOOD HAZARD AREA AS INDICATED ON FLOOD INSURANCE RATE MAP NUMBER 445405
0010C ,COMMUNITYPANELNUMBER 100F15 , PANEL NUMBER DATED MARCH 2 1983, AS DETERMINED BY ORIN
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.

DATE

REGISTERED PROFESSIONAL LAND SURVEYOR
LARRY E. TILTON, PLS #1785

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

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

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

(I) TillS SURVEY AND PLAN CONFORM TO A CLASS 1 STANDARD AS ADOPTED BY THE RHODE ISLAND BOARD OF REGISTRATION FOR
PROFESSIONAL LAND SURVEYORS.

(H) TillS 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 ASSOCIATION ("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, II(a), 13, 14, 15 AND
16 OF TABLE A THEREOF, BUT EXCLUDING ITEMS: 5, 7, 9, ll(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 TIllS 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 WIllCH CONTROL LAND BOUNDARIES FOR
ALTA/ACSM LAND TITLE SURVEYS."

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
STREETS:

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

PREPARED BY

TON llne George Leven Drive. Suite 100
P.ll. Box 467
North Attleborou h, MA 02760

FLOOD DATA This property is in Zone C

of the Flood Insurance Rate Map,Community Panel No. 445405 OO!-~ _
which has an effective date of MAR~!::!...b_~83__ 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.

Tel' (508)699-4120 FClX' (508)699-7810
PRllFESSIllNAL LAND SURVEYllRS. CIVIL ENGINEERS AND CllNSULTANTS

VICINITY MAP
NOT TO SCALE

SHEET INDEX
1. ALTA/ACSM LAND TITL~ SURV~Y SH~~T 1 O~ 3

2. ALTA/ACSM LAND TITL~ SURV~Y SH~~T 2 O~ 3
3. ALTA/ACSM LAND TITL~ SURV~Y SH~~T 3 O~ 3

, """"lI

PROJECT TYPE:
ALTA/ACSM

LAND TITLE SURVEY
CLASS 1 SURVEY~

C7SSC7BVEY@C7SSC7BVEYOBE7: CON"

, PROJECT LOCATION:
NEWPORT COUNTY, RHODE ISLAND

\.. PARCEL NO.1, ASSESSOR'S PLAT 43

,
PROJECT ADDRESS:
NEWPORT MELVILLE
STRINGHAM AVENUE
PORTSMOUTH, RI 02871

PREPARED FOR:

RAYMOND ..JAMES
& ASSOCIATES, INC.

FOR INQUIRIES CONCERNING THIS SURVEY CONTACT:

r "
(SHEET 3) r C COPYRIGHT 2004 U.S. SURVEYOR """"lI

JOB NUMBER:
1 OF

This drawing, styIs and format is protectsd by
ca~ght and all rights are reserved. The use

SS32957 of his drawing style and format is strictly'

TAl #2618
prchibited wittiout the written consent anCl

~ permission of U.S. SURVEYOR ~
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SOIL SAMPLING AND ANALYSIS REPORT,  

RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
 



RHODE ISLAND

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

235 Promenade Street, Providence, RI 02908-5767

March 29,2006

Cornelia Mueller
Environmental Protection Division, Code 408
NSN PWD Bldg. I
I Simon Pictri Drive
Newport, RI02841

RE' Navy Water Tower, Melville School, Portsmouth, Rhode Island

Dear 11s. Mueller,

TDD 401-222-4462

As previously discussed, personnel from the Rhode Island Department of Environmental
Management (RIDEM), Office of Waste Management have pcrformed 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 arsenie, were
found at eoncentrations. exceeding the State of Rhode Island Department of Environmental
Management Residential Direet Exposure criteria. The majority of the exceedances were found at, or
in 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 ofT and the Navy routinely
inspccts the area to remove paint chips. Plastic sheeting was placed over the majority of the site and
the Navy intended to take interim measures to address the paint on the tower. These actions are
being coordinated with the RIDEM Office ofAir Resources.

RIDEM views this 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 thc investigation and cleanup
of impacted soils at the site. Accordingly, please submit a remedial investigation work plan for
review and approval. The Offiee of Waste Management understands that the investigation has to be
conducted in such a manner as not to interfere with the interim measures to address the peeling paint
on the towcr.

Finally, public notifieation will be required prior to the implementation of the investigation and
suhsequent remediation of the soils in accordance with Section 7.07 of the Site Remediation
Regulations. If the Navy has any questions coneeming the above, please contaet this Office at (401)
222-2797, ext. 7][1.

Sincerely,

7)~7(~~
Paul Kulpa, Project Manager
Office ofWaste Management

30% post-consumer fiber

" "Vi 0)



cc: Leo Hcllested, DEM OWM
Matthew DeStefano, DEM OWM
Richard Gottlieb, DEM OWM
Robert Driscoll, Town Administrator,Town of Portsmouth



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 Inn9v-X SystemsX-Ray Fluorescence Analyzer Model XT-440 (XRF)
operated by Michael Audrews. 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 ofRIDEM'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 southern
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 aud 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 soil 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 locations.



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 ofthe 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 mglkg. All such exceedances are
noted in the table below. Analytical results obtained from employing the semi
quantitative process detailed in Rl-DEM's XRF SOP may have elevated minimum
detections limits that are above RlDEM's Method I Residential Direct Exposure Criteria
(RCDEC). The quantitative process detailed in Rl-DEM's XRF SOP should be employed
during situations where achieving detection limits at or below RlDEM's RDEC are
desired. The differences between these processes relate mainly to sample preparation,
such as drying and sieving the samples.
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Results

Table 1: Lead and Arsenic Concentrations in Soil

Sample 10 Depth lin.l Lead (ppml Arsenic (ppml

Paint ChiD NA 832.78 . 99.88

8-1 0-2 411.19 9.34

8-2 0-2 316.79 . 17.35

8-3 0-2 1584.93 30.79

8-4 0-2 323.24 12.91

8-5 0-2 1053.58 NO

8-6 0-2 195.02 5

8-7 0-2 68.73 4.16

8-8 0-2 113.42 3.82

8-9 0-2 626.32 7

8-10 0-2 31.2 1.31

8-11 0-2 44.37 8.59

8-12 0-2 44.87 5.55

8-13 0-2 43.85 7.53

ND - Non-Detect
NA - Not Applicable
PPM P '11'- arts per nu IOn

Depth
8ample 10 (in.) Lead (ppm) Arsenic (ppm)

8-14 0-2 337.96 .10.31

8-15 0-2 916.42 7.55

8-16 0-2 126.36 10.92

8-17 0-2 86.16 3.7

8-18 0-2 26.1 3~

8-19 0-2 578.33 13.21

8-20 0-2 2380.64 80.32

8-21 0-2 4504.41 81.38

8-22 0-2 880.98 NO

8-23 0-2 101.09 8.68

8-24 0-2 409.77 14.48

8-25 0-2 52.04 1.22

8-26 0-2 41.33 0.03

8-27 0-2 52.81 7.21-

8-28 0-2 47.49 0.86

8-29 0-2 124.92 -~
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8-30 0-2 .30.9 NO
8-31 0-2 49.93 NO
8-32 0-2 47.01 4.44

8-33 0-2 758.16 20.85

8-34 0-2 136.6 8.07

8-35 0-2 17.25
.

5.43

8-36 0-2 25.58 2.99

8-37 0-2 . 84.11 1.27

8-38 0-2 485.14 NO
·8-39 0-2 14.51 7.06

8-40 0-2 36.31 1.78

8-41 0-2 9.36 4.54

8-42 0-2 43.67 3.95

8-43 0-2 26.42 0.42

8-44 0-2 29.72 NO
8-45 0-2 9805.22 264.2

8-45A 3-6 28854.45 1311.59

8-46 0-2 1800.88 52.34

8-47 0-2 3490.79 113.62

8-48 0-2 2171.76 92.44

8-49 0-2 2053.96 87.78

8-50 0-2 1669.44 44.89

8-51 0-2 4362.53 227.37

8-52 0-2 4002.59 64.72

Conclusion

As noted in Table I, a blue paint 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 I Residential Direct Exposure Criteria
(RDEC) for lead of 150 ppm and 18 of those samples exceeded the Method I Industrial
Commercial Direct Exposure Criteria (ICDEC) for lead of 500 ppm. The most elevated
lead concentration was 28,854 ppm and was collected 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.
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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 (8Ippm), 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
XRF 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 variation of
chromium, or combination thereof, is represented by this field analysis.
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8ample ID Ti Ti +/- Cr Cr +/- Mn Mn +/- Fe Fe +/-

blank -502.86 107.19 -31.64 25.28 -35.45 11.43 -27.17 12.97
Ipaint chip 84563.62 1544.27 -210.76 95.29 216.87 50.74 31613.16 320.73
8-1 1795.22 190.23 8.14 32.29 163.91 21.47 14342.96 111.22
8-2 3731.26 264.83 115.34 42.39 " 312.79 29.48 26313.8 188.81
8-3 2541.63 215.15 22.26 35.15 138.75 22.74 16585.71 125.74
8-4 3237.03 223.54 84.45 35.91 147.03 22.55 16493.88 125.28
8-5 ." 3152.96 232.02 20.58 36.35 119.3 23.19 17788.59 136.24
8-6 1805.3 184.5 18.92 31.95 92.71 19.94 13751.37 108.66
8-7 2462.88 203.85 57.07 33.74 155.24 21.8 15959.66 120.36
8-8 2367.44 188.48 3.12 30.69 143.46 20.42 15309.14 112.59
8-9 1904.84 183.12 -1.89 30.92 60.88 18.8 12409.59 99.66
8-10 1624.27 175.39 7.06 29.89 70.2 17.95 10477.04 87.85
8-11 3030.41 213.18 90.8 34.55 190.24 22.49 16235.38 121.37
8-12 . 2434.64 198.44 -57.07 31.75 112.21 21.17 15107.65 119.91
8-13 2549.85 199.18 88.6 33.2 136.14 20.52 13180.14 104.21
8-14 1524.2 173.52 -15.01 30.45 40.83 18.2 11598.44 96.49
8-15 2672.35 208.69 73.04 34.96 134.96 22.24 17536.08 128.51
8-16 2754.27 200.82 -3.95 31.32 139.13 20.7 15300.11 114.1
8-17 2071.56 188.04 5.24" 30.9 127.84 19.98 13589.99 104.66
8-18 1386.87 161.78 -46.25 26.84 89.74 17.2 10638.63 84.11
8-19 1442.31 168.45 27.41 30.21 72.72 18.32 11792.36 93.66
8-20 2725.1 229.21 . 51.88 38.35 161.8 25.04 18716.95 143.09
8-21 2328.68 228.46 -24.97 38.56 111.69 25.25 20465.16 151.4
8-22 2299.6 207.06 24.76 34.36 131.65 22.35 18671.29 134.27
8-23 4206.57 278.87 66.79 44.94 154.56 29.88 31096.82 231.67
8-24 1674.57 177.53 32.83 30.91 165.77 20.43 13604.44 103.33
8-25 2022.26 189.23 72.67 32.81 154.79 20.68 12017.63 98.98
8-26 1543.14 195.74 29.03 32.68 226.79 22.3 14572.28 110.96
8-27 2851.91 222.66 0.69 34.73 194.15 23.98 20683.21 147.27
8-28 1938.08 184.62 55.82 31.06 30.66 17.58 12076.95 95.27
8-29 2268.91 204.78 18.82 32.64 112.32 20.28 12701.31 103.22
8-30 2238.53 204.28 -22.96 33.83 5152 20.32 12210.9 109.21
8-31 2809.75 204.48 22.22 31.32 116.23 19.55 12090.97 97.29
8-32 1261.96 184.9 -16.49 30.78 187.67 21.07 14526.84 108.48
8-33 1982.82 199.6 26.85 34.1 97.52 21.56 17642.67 129.46
8-34 2372.4 199.61 26.2 32.53 107.49 20.4 14228.2 110.85
8-35 1787.3 21755 111.21 38.98 281.33 26.82 21248.95 156.69
8-36 2634.55 222.65 108.41 37.73 52.23 21.71 16492.61 131.48
8-37 2218.82 206.05 90.99 34.74 66.98 20.39 15728.34 119.33
8-38 2492.28 203.51 -33.91 31.77 112.25 20.54 13314.71 107.25
8-39 1531.36 182.78 52.96 32.6 47.09 18.26 8854.83 83.97
8-40 1411.65 207.02 61.16 36.93 110.58 22.96 18240.48 139.23
8-41 769.47 182.45 85.58 34.5 141.31 20.86 10007.03 91.38
8-42 2237.58 201.81 21.06 32.72 64.58 19.9 15617.94 117.5
8-43 979.47 167.14 5.66 30.19 87.05 18.09 7932.63 76.15
8-44 2063.96 195.79 48.95 32.8 112.71 19.76 9505.9 87.57
8-45 5111.62 348.66 251.3 55.47 103.42 33.66 32258.63 238.14
8-46 4006.93 278.93 224.27 46.4 92.28 28.29 32492.6 223.93
8-47 17946.21 625.17 744.45 9172 -26.89 59.03 147974.1 1032.61
8-48 3348.76 254.06 150.52 42.91 132.69 26.64 22612.45 170.5



8-49 2297.52 201.05 38.75 34.86 367.68 26.21 14952.23 118.31
8-50 2225.27 201.57 33.44 34.86 127.05 22.51 16815.67 127.52
8-45A 3-6" 4095.58 426.51 856.17 93.41 194.96 57.3 59225.56 488.22
8-51 7768.32 837 781.69 155.02 338.41 114.06 379225.7 3147.92
8-52 2619.02 213.11 96.29 36.72 90.02 21.49 8957.24 86.87



8amole 10 Co Co +/- Ni Ni +/- Cu Cu +/- Zn Zn +/-

blank -13.27 6.66 -9.77 4.52 -11.36 3.17 -3.7 2.11
paint chip 1803.32 84.3 -180.28 15.29 1853.2 33.57 97.91 9.31
8-1 95.46 31.46 10.68 7.51 18.47 4.18 175.72 5.62
8-2 139.79 45.85 27.84 10.03 45.41 5.44 995.64 14.24
8-3 15.08 34.11 33.56 8.45 23.1 4.55 774.61 11.63
8-4 75.13 34.32 17.84 8.15 21.25 4.46 1042.68 13.62

. 8-5 '> . 10.41 .... 36.17 12.34 8.31 29.99 4.75 325.54 ·7.81
8-6 27.22 30.45 2.98 7.09 4.06 3.8 48.27 3.58
8-7 29.56 32.7 7.17 7.45 15.33 4.09 57.62 3.79
8-8 44.35 30.98 1.52 7 11.55 3.81 59.52 3.67
8-9 -6.54 28.44 5.2 6.89 16.97 4.04 133.43 4.97
8-10 ·7.21 25.96 11.65 6.68 -3.3 3.42 35.41 3.19
8-11 91.43 33.29 17.52 7.82 18.66 4.17 47.37 3.59
8-12 27.37 32.93 -3.04 7.38 2.7 3.89 33 3.37
8-13 24.69 29.53 27.26 7.47 11.54 3.95 55.78 3.7
8-14 -48.96 27.52 -2.57 6.56 14.03 4 197.1 5.87
8-15 75.1 34.65 33.57 8.38 24.45 4.43 486.4 9.01
8-16 72.16 31.61 14.36 7.44 6.8 3.77 51.26 3.57
8-17 63.44 29.74 9.66 7.11 4.45 3.67 41.18 3.35
8-18 71.32 25.19 -2.28 6.13 5.4 3.41 33.41 2.98
8-19 41.05 27.33 12.36 6.86 27.41 4.17 293.68 6.75
8-20 85.7 38.13 14.85 8.89 59.64 5.59 814.63 12.49
8-21 19.35 39.5 41.69 9.76 56.16 5.72 2157.66 21.62
8-22 133 35.93 18.92 8.29 18.98 4.27 309.13 7.25
8-23 41.56 52.59 21.84 10.87 19.05 5.17 79.09 4.96
8-24 55.31 29.28 20.16 7.21 30.22 4.23 105.07 4.43
8-25 -36.25 28.11 41.07 7.57 3.19 3.8 34.47 3.28
8-26 17.66 30.7 45.84 7.9 21.08 4.19 31.06 3.19
8-27 23.25 37.56 37.41 8.66 16.13 4.26 55.18 3.83
8-28 8.7 27.36 39.43 7.3 5.04 3.67 24.55 2.93
8-29 -7.23 29.25 27.93 7.5 17.29 4.16 46.97 3.59
8-30 -8.78 31.04 -0.57 7.4 1.7 4.13 19.98 3.21
8-31 -7.48 27.81 25.88 7.16 7.75 3.8 35.33 3.24
8-32 -26.64 29.73 46.93 7.65 14.44 3.95 58.64 3.66
8-33 53.9 34.66 41.68 8.49 21.1 4.4 553.05 9.63
8-34 -9.58 30.63 21.56 7.46 15.58 4.11 44.82 3.52
8-35 -14.85 39.39 41.29 9.1 22.68 4.67 53.18 3.96
8-36 -12.25 35.14 46.08 8.78 17.25 4.54 34.05 3.55
8-37 -18.53 32.24 51.64 8.24 21.81 4.33 51.84 3.7
8-38 19.33 30.35 27.78 7.72 11.09 4.07 108.7 4.72
8-39 -4.48 25.35 23.6 7.13 1.29 3.89 12.85 2.84
8-40 10.02 36.53 36.17 8.7 14.44 4.41 4251 3.7
8-41 -38.47 26.71 26.06 7.3 4.88 4.04 23.1 3.13
8-42 18.09 32.02 33.28 7.84 12.94 4.04 56.2 3.73
8-43 8.91 23.49 9.58 6.49 5.61 3.83 22.6 2.99
8-44 -36.02 25.85 23.56 7.11 10.94 4.11 28.33 3.23
8-45 -112.22 53.83 30.79 12.01 377.05 11.46 483.84 10.97
8-46 -128.08 49.67 83.55 11.22 . 37.63 5.36 96.67 5.07
8-47 -144.34 128.95 74.52 22.72 146.9 9.76 1118.55 18.95
8-48 35.25 42.75 40.14 9.96 48.14 5.55 164.42 6.18



S-49 -11.53 32.57 11 7.82 105.61 6.12 370.46 8.17
S-50 -100.21 33.61 9.46 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 42.54 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



8ample 10 As As +/- 8e 8e +/- Rb Rb +/- 8r 8r +/-

blank 0 1.04 -1.46 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
8-1 9.34 4.67 0.53 0.97 62.21 1.52 79.9 1.67
8-2 17.35 4.61 1.47 1.08 56.43 1.6 147.76 2.41
8-3 30.79 9.11 -1.03 1.33 55.56 1.54 92.82 1.84
8-4 12.91 4.32 0.78 0.98 54.37 1.47 91.99 1.81
8-5 -13.05 7.55 -5.47 1.1 52.43 1.53 103.69 1.98
8-6 5 3.35 -1.51 0.82 49.62 1.38 68.16 1.57
8-7 4.16 2.26 0.6 0.85 57.65 1.46 77.9 1.66
8-8 3.82 2.59 -0.52 0.79 48.64 1.31 67.61 1.51
8-9 7 5.58 -2.89 0.94 51.27 1.39 70.66 1.57
8-10 1.31 1.7 -1.31 0.74 61.79 1.45 73.33 1.56
8-11 8.59 2.04 1.06 0.86 58.65 1.47 85.7 1.72
8-12 5.55 2.06 -4.81 0.67 47.35 1.39 75.71 1.69
8-13 7.53 1.99 -0.46 0.79 55.24 1.41 78.51 1.64
8-14 10.31 4.27 -2.26 0.85 46.27 1.34 61.57 1.5
8-15 7.55 6.82 0.55 1.14 57.29 1.5 77.4 1.67
8-16 10.92 2.81 -1.31 0.79 50.17 1.35 78.14 1.62
8-17 3.7 2.36 0.47 0.82 48.81 1.33 77.25 1.6
8-18 3.45 1.57 -1.68 0.68 38.06 1.13 67.97 1.43
8-19 13.21 5.26 -0.75 0.94 47.04 1.31 57.93 1.42
8-20 80.32 11.71 -2.68 1.57 56.94 1.66 83.51 1.86
8-21 81.38 15.81 0.05 2.05 53.77 1.73 114.64 2.14
8-22 -36.34 6.5 0.67 1.12 58.75 1.51 83.98 1.73
8-23 8.68 3.1 -1.29 0.98 65.65 1.83 203.04 3.04
8-24 14.48 4.51 -0.18 0.9 50.53 1.34 73.83 1.56
8-25 1.22 2.02 -0.38 0.8 47.76 1.35 75.02 1.62
8-26 0.03 1.85 -0.03 0.8 53.48 1.39 71.23 1.57
8-27 7.21 2.16 -0.71 0.82 65.36 1.57 77.85 1.69
8-28 0.86 1.88 -0.33 0.76 44.44 1.26 66.42 1.48
8-29 5.19 2.81 0.53 0.87 51.82 1.4 69.44 1.59
8-30 -1.54 1.86 -3.11 0.76 74.69 1.76 51.73 1.54
8-31 -0.18 1.94 0.15 0.8 46.26 1.3 69.83 1.55
8-32 4.44 1.94 -0.13 0.78 46.6 1.29 63.78 1.47
8-33 20.85 6.31 0.25 1.09 70.7 1.63 70.39 1.61
8-34 . 8.07 2.92 -1.42 0.81 44.54 1.32 68.31 1.57
8-35 5.43 1.75 -0.44 0.86 76.83 1.75 103.71 1.99
8-36 2.99 1.84 -0.83 0.85 57.11 1.55 71.27 1.71
8-37 1.27 2.39 0.03 0.84 56.29 1.45 72 1.61
8-38 -8.83 5 -1.51 0.95 49.17 1.4 858 1.75
5-39 7.06 1.66 -001 0.82 64.04 1.56 70.91 1.63
8-40 1.78 1.95 -0.8 0.85 67.71 1.65 79.43 1.76
8-41 4.54 1.55 -0.48 0.81 52.34 1.45 85.4 1.77
8-42 3.95 1.95 -0.56 0.79 50.76 1.37 60.96 1.49
8-43 0.42 1.67 0.16 0.79 48.45 1.35 55.82 1.44
8-44 -0.5 1.76 -0.84 0.79 59.01 1.5 68.61 1.61
8-45 264.2 26.04 -11.62 3.08 33.63 1.99 177.73 2.99
8-46 52.34 10.52 0.09 1.53 6661 1.8 122.39 2.26
8-47 113.62 17.9 -2.17 2.39 54.27 2.19 115.03 2.79
8-48 92.44 11.67 -1.94 1.59 51.67 1.67 143.08 2.43



8-49 87.78 10.58 -4.66 1.39 44.72 1.46 100.38 1.93
8-50 44.89 . 9.42 -1.94 1.33 47.6 1.47 88.1 1.81
8-45A 3-6" 1311.59 56.38 -51.55 6.23 30.25 3.43 71.8 3.09
8-51 227.37 24.76 -14.32 3.11 25.05 2.37 49.12 2.78
8-52 64.72 14.83 -5.23 1.85 53.83 1.69 83.47 1.87



5ample ID Zr Zr +/- Mo Mo +/- Aq Ao +/- Cd Cd +/-

blank 2.23 1.14 4.02 1.63 -72.04 8.66 -2.25 12.8
Ipaint chip 20.7 3.51 24.07 3.09 -18.47 15.73 -45.11 20.42
5-1 156.98 2.21 0.31 1.76 -63.33 8.98 3.5 13.59
5-2 192.55 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
5-4 246.24 2.76 0.2 1.86 -45.52 9.26 30.9 13.96
5-5 252.3 2.9 < -1.34 " 1.92 '-57.25 9.54 26.78 14.35
5-6 113.48 1.96 -5.3 1.72 -105.62 8.91 6.34 13.39
5-7 170.92 2.3 -3.49 1.76 -77.8 9 14.41 13.6
5-8 162.04 2.16 -1.44 1.7 -91.8 8.61 14.03 12.98
5-9 192.35 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
5-11 230.53 2.62 -2.98 1.8 -40.1 9.06 23.22 13.65
5-12 193.6 2.5 -6 1.83 -129.63 9.18 27.53 13.76
5-13 213.31 2.49 -2.46 1.77 -59.49 8.9 17.33 13.4
5"14 163.21 2.23 -1.88 1.75 -105.76 8.85 21.88 13.34
5-15 216.44 2.56 -3.54 1.79 -74.9 9.03 23.09 13.57
5-16 203.2 2.41 -4.43 1.73 -88.32 8.75 17.99 13.23
5-17 214.35 2.46 -1.7 1.74 -68.84 8.73 1.35 13.28
5-18 195.08 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
5-20 138.39 2.29 -1.02 1.88 -96.93 9.6 34.64 14.41
5-21 172.24 2.51 -5.29 1.87 -120.25 9.54 22.77 14.32
5-22 209.67 2.52 0.96 1.81 -85.33 9 50.29 13.54
5-23 206.97 3.02 -6.69 2.12 -67.82 10.72 1.52 15.98
5-24 152.15 2.1 2.26 1.7 -148.68 8.43 36.79 12.73
5-25 200.13 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 8.9 45.33 13.54
5-27 188.44 2.44 1.18 1.83 -56.36 9.23 2.88 13.89
5-28 171.86 2.19 -0.56 1.69 -64.59 8.6 22.81 13.04
5-29 197.62 2.44 -1.49 1.79 -27.91 9.12 22.35 13.77
5-30 126.86 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
5-33 145.83 2.17 -0.62 1.77 -67.29 9.07 28.73 13.7
5-34 147.81 2.15 -3.25 1.74 -41.33 9.04 15.32 13.65
5-35 130.09 2.22 021 1.87 10.22 9.81 15.5 14.81
5-36 174.77 2.47 -4.42 1.89 -0.85 9.82 -4.35 14.8
5-37 173.79 2.31 -1.56 1.78 -33.39 9.12 23.46 13.83
5-38 206.6 2.52 -0.38 1.81 -33.29 9.18 22.95 13.8
5-39 92.66 1.89 -1.73 1.76 16.13 9.43 20.71 14.25
5-40 179.75 2.47 -2.69 1.87 11.46 9.72 31.67 14.7
5-41 81.27 1.84 1.56 1.79 32.6 9.55 3.24 14.44
5-42 157.35 2.19 -3.69 1.74 -38.11 9.01 17.31 13.73
5-43 79.23 1.74 0.58 1.71 2.29 9.1 -8.22 13.74
5-44 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
5-46 203.75 2.78 -533 1.98 -66 1006 24.17 15.02
5-47 149.55 3.11 -19.31 2.46 -144.65 12.77 30.92 185
5-48 189.7 2.72 -9.68 1.95 -81.44 10.03 11.66 15.04



8-49 120.51 2.11 2.86 1.81 -131.28 9.15 29.92 13.54
8-50 169.47 2.36 -0.64 1.82 -120.09 9.13 11.55 13.57
8-45A 3-6" 113.98 3.46 -7.99 2.65 -316.59 13.62 81.11 19.99
8-51 32.66 2.92 -31.48 3.15 -403.96 16.06 35.94 22.92
8-52 137.59 2.27 -5.21 1.83 -121.63 9.43 33.27 14.09



8ample 10 8n 8n +/- 8b 8b +/- Sa Sa +/- HQ HQ +/-

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
8-1 18.08 25.22 37.84 29.3 295.86 93.39 -1.68 2.84
8-2 31.14 27.32 -3.79 31.33 723.16 . 127.58 7.46 3.7
8-3 46.23 26 8.21 29.81 409.19 104.87 -2.38 3.66
8-4 51.92 25.93 -2 29.92 349.26 105.41 2.27 3.31
8-5 65.84 26.81 -23.88 . 31.06 426.94 <110.17 -8.04 .. 3.23
8-6 -29.55 24.67 -6.34 28.53 . 139.27 88.64 -3.37 2.6
8-7 5.85 25.14 -32.51 29.02 325.69 97.31 4.95 2.85
8-8 -19.52 24.01 -25.55 27.65 131.23 88.33 -3.53 2.48
8-9 -3.21 24.27 -27.83 27.98 157.1 88.03 0.4 2.95
8-10 . 3.67 24.08 -41.11 27.89 242.77 85.82 -4.92 2.42
8-11 2.32 25.32 -4.84 29.36 334.88 99.82 -0.73 2.68
8-12 -4.73 25.36 -33.3 29.07 ,13.59 91.19 -6.78 2.5
8-13 -11.2 24.67 -23.88 28.35 294.81 94.22 3.58 2.76
8-14 6.05 24.44 -16.38 28.09 45.95 83.78 -11.59 2.45
8-15 2.25 25.22 -35.64 29.08 262.56 99.32 6.26 3.43
8-16 5.18 24.26 -30.28 27.99 250.59 93.98 -6.39 2.45
8-17 -6.4 24.54 -44.45 28.23 275.8 90.61 0.25 2.63
8-18 2.75 22.62 15.77 26.11 234.28 79.92 -2.84 2.32
8-19 -30.32 23.52 -3.56 27.11 . 124.91 82.65 2.17 2.92
8-20 52.31 26.6 17.75 30.72 365.7 111.12 2.59 4.28
8-21 32.34 26.54 -16.47 30.6 404.65 115.26 -3.44 5.18
8-22 39.35 25.11 -4.76 28.95 408.74 101.21 -2.69 3.1
8-23 20.71 29.8 -32.01 34.29 152.12 126.51 0.73 3.34
8-24 -35.71 22.89 3.44 26.51 253.7 87.09 -3.58 2.62
8-25 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
8-27 -10.36 25.8 10.46 29.92 495.88 106.8 8.97 3.04
8-28 5.27 24.16 -1.36 27.83 379.09 90.14 -2 2.47
8-29 17.46 25.63 27.91 29.41 538.85 100.22 1.01 2.77
8-30 3.94 27.63 -26.22 31.88 20.35 94.76 -3.37 2.74
8-31 42.25 25.02 -29.76 28.78 431.75 96.78 3.21 2.7
8-32 -8.14 24.49 -35.02 28.28 661.18 95.67 5.23 2.72
8-33 34.53 25.17 1.81 28.98 327.77 98.28 -0.2 3.21
8-34 55.19 25.3 -7.59 29.15 294.61 95.15 -3.99 2.58
8-35 47.77 27.76 -2755 32.29 563.8 109.6 5.38 3.05
8-36 18.33 27.7 43.58 31.95 349.26. 105.97 1.38 2.92
8-37 45.71 25.75 0.84 29.84 515 101.03 3.61 2.83
8-38 25.29 25.54 -22.9 29.43 289.04 96.78 -0.19 2.95
8-39 43.05 2658 -0.2 30.61 201.76 . 89.28 -0.05 2.69
8-40 70.57 27.63 -44.53 32.08 576.74 106.05 10.17 3.19
8-41 9.36 26.98 -38.48 31.02 549.47 96.32 2.34 2.8
8-42 89.95 25.57 -53.53 29.55 436.69 98.13 5.66 2.84
8-43 27.85 25.57 -15.57 29.48 250.99 84.64 3.55 2.71
5-44 46.71 26.33 -20.98 30.34 297.89 94.15 4.57 2.84
5-45 55.13 27.94 18.42 31.71 1868.65 175.29 -8.73 7.08
8-46 78.86 27.72 -47.33 31.88 841.08 134.49 -4.92 3.84
5-47 528 34.75 34099 41.03 1904.51 276.09 -6.7 6.14
8-48 -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 3.59
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



5ample 10 Pb Pb +/-

blank -5.58 1.54
paint chip 832.78 15.57
5-1 411.19 6.7
5-2 316.79 6.47
5-3 1584.93 14.65
5-4 323.24 6.1
5-5 1053.58 11.78 .' ...

5-6 195.02 4.71 '.

5-7 68.73 3.15
5-8 113.42 3.62 .

5-9 626.32 8.23
5-10 31.2 2.41
5-11 44.37 2.75
5-12 44.87 2.81
5-13 43.85 2.7
5-14 337.96 6.06
5-15 916.42 10.37
5-16 126.36 3.83
5-17 86.16 3.3
5-18 . 26.1 2.18
5-19 578.33 7.67
5-20 2380.64 19.94
5-21 4504.41 31.26
5-22 880.98 10.14
5-23 101.09 4.26
5-24 409.77 6.44
5-25 52.04 2.86
5-26 41.33 2.64
5-27 52.81 2.95
5-28 47.49 2.67
5-29 124.92 3.93
5-30 30.9 2.7
5-31 49.93 2.77
5-32 47.01 2.68
5-33 758.16 9.35
5-34 136.6 4.04
5-35 17.25 2.4
5-36 25.58 2.57
5-37 84.11 3.38 .

5-38 485.14 7.39
5-39 14.51 2.23
5-40 36.31 2.76
5-41 9.36 2.13
5-42 43.67 2.71
5-43 26.42 2.4
5-44 29.72 2.53
5-45 9805.22 65.34
5-46 1800.88 17.17
5-47 3490.79 33.25
5-48 2171.76 19.47



8-49 2053.96 17.46
8-50 1669.44 15.19
8-45A 3-6" 28854.45 214.94
8-51 4362.53 48.42
8-52 4002.59 28.52

.
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Melville Elementary School
Portsmouth, Rhode Island
Sampling Date: 12/27/05
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APPENDIX D  
 

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



~
TETRA TECH NUS, INC.'11: 55 Jonspin Road· Wilmington, MA 01887-1020
Tel 978.658.7899 • Fax 978.658,7870 • www.tetratech,com

C-NAVY-06-06-2123W

June 2, 2006

Project Number GN1611

Mr, James Colter
Remedial Project Manager
Facilities Engineering Command, Mid-Atlantic
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop 82
Lester, Pennsylvania 19113

Reference:

Subject:

Dear Mr. Colter:

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

Results from Paint Chip Sampling, Melville Water Tower
Portsmouth, Rhode Island

As you know, on December 27, 2005, the Rhode Island 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
5/9/06, 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 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 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. One 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 other
material swept by the abatement contractor from the upper portions of the structure. One aqueous 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 test 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 quantitative analysis of these samples using standard USEPA methods 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 locations 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.

Paint 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: concentrations of lead in this paint are measured to be
below what RIDEM considers acceptable for soil in residential areas, and are not indicative of lead
formulated paint.

Summarv

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 one 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 releases of applied paints. Arsenic is known to have been used in some formulations of
pigments used in paint, sometimes orange, violet, and most often, 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 other 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 TtNUS and others that
arsenic is a naturally occurring element in soils 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.
Therefore, 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.

SSP/rp

Enclosures

c: C. Mueller, NAVSTA (w/encl.
J. Trepanowski/G. Glenn, TtNUS (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?

PT01 Old 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 mg/kg 7.6 mg/kg 4.4 mg/kg No
collected by contractor and
stored in drum.

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

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

PT05 Southeast diagonal and 39,300 mg/kg 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 level for arsenic in soil is 7 mg/kg in both residential and commercial/industrial
ND - Not Detected
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INORGANIC ANALYSIS DATA SHEET

Client Field ID: MWT-S-PTOILab Name: Katahdin Analytical Services

Matrix: SOIL SDGName: WW2585

Percent Solids: weight as received Lab Sample ID: WW2585-001

Concentration Units: mgIKg

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

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

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

Comments:

FORMI-IN
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INORGANIC ANALYSIS DATA SHEET

Client Field ID: MWT-S-PT02Lab Name: Katahdin Analytical Services

Matrix: SOIL SDGName: WW2585

Percent Solids: weight as received Lab Sample ID: WW2585-002

Concentration Units: mgIKg

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

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

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

Comments:

FORM I-IN
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INORGANIC ANALYSIS DATA SHEET

Client Field ID: MWT-S-PT03Lab Name: Katahdin Analytical Services

Matrix: SOIL SDGName: WW2585

Percent Solids: weight as received Lab Sample ID: WW2585-003

Concentration Units: mgIKg

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

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

7439-92-1 LEAD, TOTAL 28800 P 50 16 5.39

Comments:

FORM I-IN
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fNORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services

Matrix: SOIL

Percent Solids: weight as received

Client Field ID: MWT-S-PT04

SDG Name: WW2585

Lab Sample ID: WW2585-004

CAS No.

7440-38-2

7439-92-1

Analyle

ARSENIC, TOTAL

LEAD, TOTAL

Concentration Units: mgIKg

Concentration C Q

2.4

57600

M

P

P

DF Adjnsted PQL Adjusted IDL

2 1.2 0.51

100 37 12.31

Comments:

FORMI-fN
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INORGANIC ANALYSIS DATA SHEET

Client Field ill: MWT-S-PT05

Lab Sample ill: WW2585-005

Lab Name: Katahdin Analytical Services

Matrix: SOIL

Percent Solids: weight as received

SDGName: WW2585

Concentration Units: mgIKg

CAS No. Analyte Concentration C Q M DF Adjusted PQL Adjnsted illL

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

7439-92-1 LEAD, TOTAL 39300 P 50 14 4.71

Comments:

FORM I-IN
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INORGANIC ANALYSIS DATA SHEET

Client Field ID: MWT-S-DUPILab Name: Katahdin Analytical Services

Matrix: SOIL SDGName: WW2585

Percent Solids: weight as received Lab Sample ID: WW2585-006

Concentration Units: mg/Kg

CAS No. 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

Comments:

FORM I-IN
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INORGANIC ANALYSIS DATA SHEET

Client Field ID: MWT-A-RBlLab Name: Katahdin Analytical Services

Matrix: WATER SDGName: WW2585

Percent Solids: Lab Sample ID: WW2585-007

Concentration Units: ugIL

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

7440-38-2 ARSENIC, TOTAL 3.45 U P 1 8.0 3.45

7439-92-1 LEAD, TOTAL 1.65 U P 1 5.0 1.65

Color Before: N/A

Color After: N/A

Comments:

Clarity Before: N/A

Clarity After: N/A

FORM I-IN



Client: Tetra Tech NUS , Inc
project: eTO 0008 Portsmouth
PO No:
sample Date: OS/25/06
Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-2006 17:08
Report Date: 05/31/2006

Matrix: SOIL
% solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW2585-1

Client rD: MWT-S-PTOl
soo: WW2585

Extracted by: GN
Extraction Method: SW846 3540
Analyst: JLP
Analysis Method: SW846 8082
Lab prep Batch: WG28544

Units, ug/Kg

CAS# compound Flags Results DF PQL Adj. PQL Adj .MDL

12674-11-2 Aroclor-1016 U 68 1.0 17 68 64

11104-28-2 Aroclor-1221 U 68 1.0 17 68 68

11141-16-5 Aroclor-1232 U 68 1.0 17 68 21

53469-21-9 Aroclor-1242 U 68 1.0 17 68 27

12672-29-6 Aroclor-1248 U 68 1.0 17 68 23

11097-69-1 Aroclor-1254 U 68 1.0 17 68 52

11096-82-5 Aroclor-1260 U 68 1.0 17 68 56

877-09-8 Tetrachloro-m-xylene 57%

2051-24-3 Decachlorobiphenyl 53%

page 01 of 01 6WES039.d



Client: Tetra Tech NUS, Inc
project: eTC 0008 Portsmouth
PO No:
sample Date, OS/25/06
Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-200G 17:37
Report Date, 05/31/2006
Matrix: SOIL
% solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW258S-2
Client ID: MWT-S-PT02
soo: WW2585

Extracted by: GN
Extraction Method: SW846 3540
Analyst: JLP
Analysis Method: SW846 8082
Lab prep Batch: WG28544
Units, ug/Kg

CA8# compound Flags Results DF PQL Adj.PQL Adj.MDL
12674-11-2 Aroclor-1016 0 41 1.0 17 41 38
11104-28-2 Aroclor-1221 0 41 1.0 17 41 41
11141-16-5 Aroclor-1232 0 41 1.0 17 41 13
53469-21-9 Aroclor-1242 U 41 1.0 17 41 16
12672-29-6 Aroclor-1248 0 41 1.0 17 41 14
11097-69-l Aroclor-1254 0 41 1.0 17 41 31
11096-82-5 Aroclor-1260 0 41 1.0 17 41 34
877-09-8 Tetrachloro-m-xylene 52%
2051-24-3 Decachlorobiphenyl 46%

page 01 of Ol 6WES040.d



Client: Tetra Tech NUS, Inc
project: eTO 0008 Portsmouth
PO No:
sample Date: OS/25/06

Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-2006 18:05
Report Date: 05/31/2006

Matrix: SOIL
% solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW2585-3
client ID: MWT-S-PT03
SDG: WW2S8S

Extracted by: GN
Extraction Method: SW846 3540
Analyst, JLP
Analysis Method: SW846 8082
Lab prep Batch: WG28544

Units, ug!Kg

CAS# compound Flags Results DF PQL Adj.PQL Adj.MDL
12674-11-2 Moelor-1016 u 34 1.0 17 34 32
11104-28-2 Aroclor-1221 u 34 1.0 17 34 34
11141-16-5 Aroclor-1232 U 34 1.0 17 34 11

53469-21-9 Aroclor-1242 4400 1.0 17 34 13
12672-29-6 Aroclor-1248 u 34 1.0 17 34 11

11097-69-1 Aroclor-1254 U 34 1.0 17 34 26
11096-82-5 Aroclor-1260 U 34 1.0 17 34 28
877-09-8 Tetrachloro-m-xylene * 30t
2051-24-3 Decachlorobiphenyl *1470%"

page 01 of 01 6WE5041.d



client: Tetra Tech NUS, Inc
project: eTa 0008 Portsmouth
PO NO:

sample Date, OS/25/06

Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-2006 18:33

Report Date: 05/31/2006

Matrix: SOIL

% solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID, WW2585-4

Client ID: MWT-S-PT04

SOG: WW2585

Extracted by: GN

Extraction Method: SWS46 3540
Analyst: JLP

Analysis Method: SWB46 8082
Lab prep Batch: WG28544

Units, ug/Kg

CAS# compound Flags Results DF PQL Adj.PQL Adj.MDL
12674-11-2 Aroc1or-1016 u 34 1.0 17 34 32

11104-28-2 Aroc1or-1221 u 34 1.0 17 34 34

11141-16-5 AroClor-1232 U 34 1.0 17 34 11

53469-21-9 Aroc1or-1242 u 34 1.0 17 34 13

12672-29-6 Aroc1or-1248 u 34 1.0 17 34 11

11097-69-1 Aroclor-1254 u 34 1.0 17 34 26

11.096-82-5 Aroclor-1260 U 34 1.0 17 34 28

877-09-8 Tetrachloro-m-xylene 46%

2051-24-3 Decachlorobiphenyl 57%
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Client: Tetra Tech NUS, Inc
project: eTO 0008 Portsmouth
PO No:
sample Date, OS/25/06
Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-200G 19:01

Report Date: 05/31/2006

Matrix: SOIL
% solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW2585-S
Client ID: MWT-S-PTOS
BOO: WW2S8S

Extracted by: GN
Extraction Method: SW846 3540
Analyst, JLP

Analysis Method; SW846 8082
Lab prep Batch: WG28544

units, ug/Kg

CAS# compound Flags Results DF PQL Adj.PQL Adj.MDL
12674-11-2 Aroclor-1016 U 100 1.0 17 100 96

11104-28-2 ArOClOr-1221 u 100 1.0 17 100 100
11141-16-5 Aroclor-1232 U 100 1.0 17 100 32
53469-21-9 Aroclor-1242 U 100 1.0 17 100 40
12672-29-6 AroclOr-1248 U 100 1.0 17 100 34
11097-69-1 Aroclor-1254 U 100 1.0 17 100 78
11096-82-5 Aroclor-1260 U 100 1.0 17 100 84
877-09-8 Tetrachloro-m-xylene 42%
2051-24-3 Decachlorobiphenyl 41%
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Client: Tetra Tech NUS, Inc
project: eTO 0008 Portsmouth
PO No:
sample Date, OS/25/06

Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-2006 19:29
Report Date: 05/31/2006

Matrix: SOIL
\ solids: 100

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW2585-6DL

Client ID: MWT-S-DUPl
800: WW2585

Extracted by: GN
Extraction Method: SW846 3540
Analyst: JLP

Analysis Method: SW846 8082
Lab prep Batch: WG28544

Units, ug/Kg

CA8# compound Flags Results DF PQL Adj.PQL Adj.MDL
12674-11-2 Aroelor-lOl6 U 340 10 17 340 320

11104-28-2 Aroclor-1221 U 340 10 17 340 340

11141-16-5 Aroclor-1232 u 340 10 17 340 110

53469-21-9 Aroclor-1242 3800 10 17 340 130

12672-29-6 Aroclor-1248 u 340 10 17 340 110
11097-69-1 Aroclor-1254 u 340 10 17 340 260
11096-82-5 Aroc1or-1260 u 340 10 17 340 280

877-09-8 Tetrachloro-m-xylene D

2051-24-3 Decachlorobiphenyl D

page 01 of 01 6WE5044.d



client: Tetra Tech NUS, Inc
project: eTO 0008 Portsmouth
PO No:
sample Date, OS/25/06

Received Date: OS/26/06
Extraction Date: OS/26/06
Analysis Date: 30-MAY-200G 15:15

Report Date: 05/31/2006
Matrix: WATER

% solids: NA

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab ID: WW2585-7
client ID: MWT-A-RBI
snG: WW2585

Extracted by: KF
Extraction Method: SW846 3510
Analyst: JLP
Analysis Method: SW846 8082
Lab prep Batch: WG28514

units: ug/L

CA8# compound Flags Results OF PQL Adj.PQL Adj.MDL
12674-11-2 Moelor-lOl6 U 0.50 1.0 0.50 0.50 0.38

11104-28-2 Aroc1or-1221 U 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

53469-21-9 Aroclor-1242 U 0.50 1.0 0.50 0.50 0.20

12672-29-6 Aroclor-1248 U 0.50 1.0 0.50 0.50 0.18
11097-69-1 Aroclor-1254 U 0.50 1.0 0.50 0.50 0.24

11096-82-5 Aroc1or-1260 U 0.50 1.0 0.50 0.50 0.25

877-09-8 Tetrachlora-m-xylene 80%
2051-24-3 Decachlarobiphenyl 73%
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REGRESSION ANALYSIS FOR IN-PLACE EVALUATION OF SOIL



Parker. Steehen

From:
ent:

.0:
Cc:
Subject:

Attachments:

AII-

Parker, Stephen
Wednesday, May 23,20075:36 PM
Jim Colter, Mid Atlantic; Cornelia Mueller NAVSTA Newport
Forrelli, James; Trepanowski, John; Glenn, Garth; Smith, Brandon; Logan, Joe
Melville Water Tower: Assessment of TCLP Lead

MWT RCRA C soif.PDF; MWT Total TCLP Pb Rr.xls

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

(
"~7 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
lejected 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.

MWT RCRA C o1WT Total TCLP Pb
soil.PDF (266 KB) Rr.xls (33 ...

Please note that effective April 271 will have a new direct dial number: 978-474-8434 (other numbers will not change).

Stephen S. Parker, LSP 1Sr. Project Manager
Direct: 978-658-84341 Main: 978-658-78991 Fax:978-658-7870
stephen.parker@ttnU5.com

Tetra Tech NUS, Inc. IComplex World, Clear Solutions
55 Jonspin Road Wilmington MA 01887
www.tetratech.comINASDAQ: TTEK

PLEASE NOTE: This message, including anyatlachments. may include privileged, confidential andtor inside information. AllY distribution or use of this
communication by anyone other than the intended recipient is stlictly 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.
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ASSESSMENT OF TCLP RESULTS FOR LEAD
MELVILLE WATER TOWER SITE PORTSMOUTH RI
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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 UEast 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

traverse/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 rng/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

1



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 Ilg/dL blood-lead concentration to 5 percent (U.S. EPA, 1994). The U.S.

EPA recommends the Integrated Exposure Uptake Biokinetic (IEUBK) Model as one model appropriate lo

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

Ilg/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 Ilg/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 10 119/dL blood-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).
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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:

• 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.

• 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

mglkg) 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 mglkg screening

level for lead in soils. However, it should be noted that the East Area is less than 1/Sth 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 u~ed for each

scenario were as follows: .

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

trespasser receptor were 168 mglkg and 165 mglkg 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 mglkg, was evaluated.

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

following bullets.
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• The probability risk that blood-lead levels would exceed 10 Ilg/dL when a child trespassertvisitor is

exposed to average lead concentrations in surface soil (72 mglkg; 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 (Le., 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 defaultlbackground 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 defaultlbackground value exceeds the State of Rhode Island screening

level.) 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 llg/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 (Le., 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 conce~tration 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 trespasserlvisitor 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

Ilg/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
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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.
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TABLE 1.

AVERAGE LEAD CONCENTRATIONS IN SOIL AT VARIOUS DEPTH INTERVALS

FORMER MELVILLE WATER TOWER

PORTSMOUTH,RHODEISLAND

Average Lead Concentration, Average Lead Concentration, Average Lead Concentration,

Area Name Size (ft.2
) 0·2 ft. (mg/kg) > 2 ft. (mg/kg) All 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

TOTAL 30,150 29 (2) 57 (3)

Notes:

(I) - 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/k\].
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TABLE 2.

SUMMARY OF RISK CHARACTERIZATION OF LEAD USING IEUBK MODEL

FORMER MELVILLE WATER TOWER

PORTSMOUTH,RHODEISLAND

Central Estimate of Blood Probability That Blood Lead

Exposure Concentration Lead Concentration in Concentration Exceeds 10 .,g1dL

Receptor (mglkg) Receptor (JJg/dL) (percent)

168 \'/ 3.1 0.67%

Child Trespasser 16S I:i) 3.1 0.63%

72 I"} 2.3 0.076%

Hypothetical Future Child 57,4/ 2.1 0.047%

Resident 179 \"1 3.2 0.80%

Notes:

(1) - Time-weighted average lead concentration in soil sampled from 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.
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Area A

Lead
X Y

Depth
Depth

Sample Location 10 Date Type Coordinate Coordinate Bottom
(mglkg) (ft} (ft) Top (ft) (ft)

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

MWT-A335Q 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 2 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-A735Q-AVG 08/02107 Bottom 48 73 50 2 2.2
MWT-A7360B 08/02107 Bottom 97 73 60 2 2.2
MWT-A8350 08/02107 Bottom 50 83 50 2 2.2
MWT-A8360B 08/02107 Bottom 75 83 60 2 2.2
MWT-A9350 08/02107 Bottom 25 93 50 2 2.2
MWT-A9360B 08/02/07 Bottom 29 93 60 2 2.2
MWT-A10350 08/02107 Bottom 55 103 50 2 2.2
MWT-A10360B 08/02107 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 08/02107 Bottom 27 113 50 2 2.2
MWT-A11360B 08/02/07 Bottom 23 113 60 2 2.2
Average >2ft.

Overall Average

Depths are in feet below ground surface.

39
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Lead
X

Y Coordinate Depth Top
Depth

Sample Location ID Date Type Coordinate Bottom
(mg/kg) (ft) (ft) (ft) (ft)

MWT·B1000S 08/02/07 Sidewall 34 10 0 0 2
MWT-B1020S OS/02/07 Sidewall 27 10 20 0 2
MWT-B40S0S OS/07/07 Sidewall 33 40 80 0 2
MWT-B40100S OS/07/07 Sidewall 60 40 100 0 2
MWT-B50110S OS/07/07 Sidewall 35 50 110 0 2
MWT-B70110S 08/07/07 Sidewall S2 70 110 0 2
MWT-B90110S OS/07/07 Sidewall 44 90 110 0 2
MWT-B11090S OS/07/07 Sidewall 20 110 90 0 2
MWT-B110110S OS/07/07 Sidewall 47 110 110 0 2
MWT-B1251OS OS/OS/07 Sidewall 19 125 10 0 2
MWT-B12560S OS/08/07 Sidewall 60 125 60 0 2
MWT-B13550S OS/08/07 Sidewall S7 135 50 0 2
MWT-B1551OS 08/01/07 Sidewall 56 155 10 0 2
MWT-B15545S OS/01/07 Sidewall 60 155 45 0 2
MWT-B16520S OS/01/07 Sidewall 67 165 20 0 2
MWT-B16540S 08/01/07 Sidewall 7.2 165 40 0 2
Topsoil OS/06/07 66 0 0.5
Backfill OS/06/07 1.5 0.5 2
Average a-2ft. 45

MWT-BOO20B OS/02l07 Bottom 11 0 20 2 2.2
MWT-B1000B OS/02l07 Bottom S.2 10 0 2 2.2
MWT-B101 O-AVG OS/02l07 Bottom 6.1 10 10 2 2.2
MWT·B1020B 08/02107 Bottom S.6 10 20 2 2.2
MWT-B4070B OS/07/07 Bottom 24 40 70 2 2.2
MWT-B40S0B 08/07/07 Bottom 29 40 SO 2 2.2
MWT-B4090B OS/07/07 Bottom 30 40 90 2 2.2
MWT-B40100B OS/07/07 Bottom 22 40 100 2 2.2
MWT-B40110B 08/07/07 Bottom 3S 40 110 2 2.2
MWT-B5070B OS/07/07 Bottom 27 50 70 2 2.2
MWT-B50S0B 08107/07 Bottom 29 50 SO 2 2.2
MWT-B5090B OS/07/07 Bottom 25 50 90 2 2.2
MWT-B50100B 08/07/07 Bottom 3S 50 100 2 2.2
MWT-B50110B-AVG OS/07/07 Bottom 24 50 110 2 2.2
MWT-B6070B OS/07/07 Bottom 30 60 70 2 2.2
MWT-B6080B 08/07/07 Bottom 51 60 SO 2 2.2
MWT-B6090B OS/07/07 Bottom 43 60 90 2 2.2
MWT-B60100B OS/07/07 Bottom 10 60· 100 2 2.2
MWT-B6011 OB OS/07/07 Bottom 17 60 110 2 2.2
MWT-B7070B OS/07/07 Bottom 40 70 70 2 2.2
MWT-B70S0BR OS/14/07 Bottom 13 70 SO 2 2.2
MWT-B7090B 08107/07 Bottom 1S 70 90 2 2.2
MWT-B70100B 08/07/07 Bottom 6_ 70 100 2 2.2
MWT-B70110B OS/07/07 Bottom 42 70 110 2 2.2
MWT-B8070B OS/07/07 Bottom 42 SO 70 2 2.2
MWT-B80S0B OS/07/07 Bottom .43 SO 80 2 2.2
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Lead
X

Y Coordinate Depth Top
Depth

Sample Location 10 Date Type Coordinate Bottom
(mg/kg)

(ft)
(ft) (ft)

(ft)
MWT-B8090B 08/07107 Bottom 34 80 90 2 2.2
MWT-B80100B 08/07107 Bottom 18 80 100 2 2.2
MWT-B80110B 08/07107 Bottom 7.7 80 110 2 2.2
MWT-B9070B-AVG -- Bottom 59 90 70 2 2.2
MWT-B9080B-AVG 08/07107 Bottom 35 90 80 2 2.2
MWT·B9090B 08/07107 Bottom 42 90 90 2 2.2
MWT-B90100B 08/07107 Bottom 10 90 100 2 2.2
MWT-B90110B 08/07107 Bottom 9.2 90 110 2 2.2
MWT-B10070B 08/07107 Bottom 74 100 70 2 2.2
MWT-B10080B 08/07107 Bottom 31 100 80 2 2.2
MWT-B1OO90B 08/07107 Bottom 41 100 90 2 2.2
MWT-B1 001 OOB 08107107 Bottom 27 100 100 2 2.2
MWT-B1oo110B 08/07107 Bottom 28 100 110 2 2.2
MWT-B11070 08/07107 Bottom 45 110 70 2 2.2
MWT-B11080B 08/07107 Bottom 54 110 80 2 2.2
MWT-B11090B 08/07107 Bottom 25 110 90 2 2.2
MWT-B11 01 OOB 08/07107 Bottom 9.3 110 100 2 2.2
MWT-B110110B 08/07107 Bottom 20 110 110 2 2.2
MWT-B11510B 08108/07 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 31 135 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 08108/07 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
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AreaB

Lead
X

Y Coordinate Depth Top
Depth

Sample Location 10 Date Type Coordinate Bottom
(mglkg) (ft) (ft) (ft) (ft)

MWT-B16540B 08/01/07 Bottom 16 165 40 2 2.2
Average> 2ft.

Overall Average

Depths are in feet below ground surface.
Shaded values exceed State cntena of 150 mg/kg.

35
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AreaC

Lead
X

Y Coordinate Depth
Depth

Sample Location 10 Date Type Coordinate Bottom
(mglkg) (ft)

(ft) Top (ft)
(ft\

MWT-A3300 07/25/07 Sidewall II 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 6S 93 0 0 2
Topsoil OS/06/07 66 0 0.5
Backfill OS/06/07 1.5 0.5 3+
Average 0-2 ft. 102

Backfill OS/06/07 1.5 0.5 3+
MWT·C2000B OS/03/07 Bottom 7.2 20 0 2 2.2
MWT-C2010 OS/03/07 Bottom 7.5 20 10 2 2.2
MWT-C2020B OS/03/07 Bottom 11 20 20 2 2.2
MWT-C2030B OS/03/07 Bottom 34 20 30 2 2.2
MWT-C2040B OS/03/07 Bottom 58 20 40 2 2.2
MWT-C3000B 08/03/07 Bottom 70 30 0 2 2.2
MWT-C3010 . OS/03/07 Bottom 11 30 10 2 2.2
MWT-C3020 OS/03/07 Bottom 6.2 30 20 2 2.2
MWT-C3030 OS/03/07 Bottom 7.7 30 30 2 2.2
MWT-C3040B OS/03/07 Bottom 42 30 40 2 2.2
MWT-C10000B OS/03/07 Bottom 30 33 10 2 2.2
MWT-C4000B OS/03/07 Bottom 7.5 40 0 2 2.2
MWT-C4010 OS/03/07 Bottom 5.6 40 10 2 2.2
MWT-C4020 OS/03/07 Bottom 6.6 40 20 2 2.2
MWT-C4030 OS/03/07 Bottom 29 40 30 2 2.2
MWT-C4040B OS/03/07 Bottom 15 40 40 2 2.2
MWT-C5000B OS/03/07 Bottom 7.2 50 0 2 2.2
MWT-C5010 OS/03/07 Bottom 9 50 10 2 2.2
MWT-C5020 OS/03/07 Bottom 36 50 20 2 2.2
MWT-C5030 OS/03/07 Bottom 27 50 30 2 2.2
MWT-C5040B OS/03/07 Bottom 130 50 40 2 2.2
MWT-C6000B OS/03/07 Bottom 42 60 0 2 2.2
MWT-C6010 OS/03/07 Bottom 17 60 10 2 2.2
MWT-C6020 OS/03/07 Bottom 21 60 20 2 2.2
MWT-C7000B OS/03/07 Bottom 7.7 70 0 2 2.2
MWT-C7010 OS/03/07 -Bottom 20 70 10 2 2.2
MWT-C7020 OS/03/07 Bottom 21 70 20 2 2.2
MWT-C8000B OS/03/07 Bottom 9.6 80 0 2 2.2
MWT-C8010 OS/03/07 Bottom 2S 80 10 2 2.2
MWT-C8020 OS/03/07 Bottom 46 SO 20 2 2.2
MWT-CS030 OS/03/07 Bottom 56 80 30 2 2.2
MWT-CS040B OS/03/07 Bottom 130 SO 40 2 2.2
MWT-C9000B OS/03/07 Bottom 38 90 0 2 2.2
MWT-C9010 OS/03/07 Bottom 1S 90 10 2 2.2
MWT-C9020 OS/03/07 Bottom 33 90 20 2 2.2
MWT-C9030 OS/03/07 Bottom 52 90 30 2 2.2
MWT-C9040B-AVG OS/03/07 Bottom 29 90 40 2 2.2
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AreaC

Lead
X

V Coordinate Depth
Depth

Sample Location ID Date Type Coordinate Bottom
(mglkg) (tt) (tt) Top (tt) (tt)

MWT-C10010 08/03/07 Bottom 37 100 0 2 2.2
MWT-C1 0020B 08/03/07 Bottom 37 100 10 2 2.2
MWT-C10030B 08/03/07 Bottom 42 100 30 2 2.2
MWT-C1 0040B 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-C1 0020S 08/03/07 Sidewall 34 100 20 2 3
MWT-C10040S 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.

Overall Average

NM = Not Measured.
Depths are in feet below ground surface.

32
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Shaded values exceed State criteria of 150 mg/kg.
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Lead
X

Y Coordinate Depth Depth
Sample Location 10 Date Type Coordinate

(mg/kg)
(ft)

(ft) Top (ft) Bottom (ft)

Topsoil 08/06/07 66 0 0.5
MWT-00020S 08/01/07 Sidewall 76 0 20 0 0.5
MWT-00040S 08/01/07 Sidewall 34 0 40 0 0.5
MWT-00080S-AVG 08/01/07 Sidewall 63.5 0 80 0 0.5
MWT-02080S 08/01/07 Sidewall 38 20 80 0 0.5
MWT-012000S 08/08/07 Sidewall 66 120 0 0 0.5
MWT-013090S 08/07/07 Sidewall 52 130 90 0 0.5
MWT-014000S 08/08/07 Sidewall 30 140 0 0 0.5
MWT-015OO0S 08/01/07 Sidewall 51 150 0 0 0.5
MWT-016090S 08/01/07 Sidewall 26 160 90 0 0.5
MWT-017000S 08/01/07 Sidewall 57 170 0 0 0.5
MWT-018090S 08/01/07 Sidewall 7.2 180 90 0 0.5
MWT-019000S 08/01/07 Sidewall 49 190 0 0 0.5
MWT-020090S 08/01/07 Sidewall 12 200 90 0 0.5
MWT-021000S 08/01/07 Sidewall 37 210 0 0 0.5
MWT-022090S 08/01/07 Sidewall 11 220 90 0 0.5
MWT-023000S 08/01/07 Sidewall 15 230 0 0 0.5
MWT-024090S-AVG 08/01/07 Sidewall 12.4 240 90 0 0.5
MWT-025080S 08/01/07 Sidewall 6 250 80 0 0.5
MWT-025160S 08/01/07 Sidewall 24 251 60 0 0.5
MWT-025240S 08/01/07 Sidewall 15 252 40 0 0.5
MWT-025320S 08/01/07 Sidewall 36 253 20 0 0.5
MWT-025500S 08/01/07 Sidewall 49 255 0 0 0.5
MWT-OOOOOB 08/02/07 Bottom 29 0 0 0.5 0.7
MWT-00020B 08/01/07 Bottom 71 0 20 0.5 0.7
MWT-00030B 08/01/07 Bottom 28 0 30 0.5 0.7
MWT-00040B 08/01/07 Bottom 36 0 40 0.5 0.7
MWT-00050B 08/01/07 Bottom 43 0 50 0.5 0.7
MWT-00060 08/01/07 Sidewall 96 0 60 0.5 0.7
MWT-00060B 08/01/07 Bottom 110 0 60 0.5 0.7
MWT-00070B 08/01/07 Bottom 38 0 70 0.5 0.7
MWT-00080B 08/01/07 Bottom 56 0 80 0.5 0.7
MWT-01020 08/01/07 Bottom 60 10 20 0.5 0.7
MWT-01030 08/01/07 Bottom 66 10 30 0.5 0.7
MWT-01040 08/01/07 Bottom 53 10 40 0.5 0.7
MWT-01050 08/01/07 Bottom 72 10 50 0.5 0.7
MWT-01060 08/01/07 Bottom 49 10 60 0.5 0.7
MWT-01070 08/01/07 Bottom 91 10 70 0.5 0.7
MWT-01080 08/01/07 Bottom 50 10 80 0.5 0.7
MWT-02040 08/01/07 Bottom 110 20 40 0.5 0.7
MWT-02050 08/01/07 Bottom 66 20 50 0.5 0.7
MWT-02060R 08/08/07 Bottom 52 20 60 0.5 0.7
MWT-02070 08/01/07 Bottom 49 20 70 0.5 0.7
MWT-02080B 08/01/07 Bottom 53 20 80 0.5 0.7
MWT-03040 08/01/07 Bottom 130 30 40 0.5 0.7
MWT-03050 08/01/07 Bottom 130 30 50 0.5 0.7
MWT-03060R 08/08/07 Bottom 84 30 60 0.5 0.7
MWT-03070 08/01/07 Bottom 82 30 70 0.5 0.7
MWT-03080 08/01/07 Bottom 46 30 80 0.5 0.7
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Lead
X

Y Coordinate . Depth Depth
Sample Location 10 Date Type Coordinate

(mg/kg) (ft) (ft) Top (ft) Bottom (ft)

MWT-D12000B 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-D130ooB 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 08/01107 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-D16oo0B 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-D1607Q-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-D17oo0B 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-D190ooB 07/31/07 Bottom 31 190 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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Lead
X

Y Coordinate Depth Depth
Sample Location 10 Date Type Coordinate

(mg/kg) tftl (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 26 190 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-D21 010 07/31/07 Bottom 30 210 10 0.5 0.7
MWT-D21 020 07/31/07 Bottom 27 210 20 0.5 0.7
MWT-D21 030 07/31/07 Bottom 8.2 210 30 0.5 0.7
MWT-D21 040 07/31/07 Bottom 10 210 40 0.5 0.7
MWT-D21 050 07/31/07 Bottom 9.3 210 50 0.5 0.7
MWT-D21 060 07/31/07 Bottom 18 210 60 0.5 0.7
MWT-D21 070 07/31/07 Bottom 32 210 70 0.5 0.7
MWT-D21 080 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-D22oooB 07/31/07 Bottom 20 220 0 0.5 0.7
MWT-D2201 O-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-D2303O 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 07/30107 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 07/30107 Bottom 51 240 0 0.5 0.7
MWT-D24010 07/30107 Bottom 34 240 10 0.5 0.7
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Lead
X

Y Coordinate Depth Depth
Sample Location 10 Date Type Coordinate

(mglkg) (ft) (ft) Top (ft) Bottom (ft)

MWT-D24020 07/30/07 Bottom 21 240 20 0.5 0.7
MWT-D24030 07/30107 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 a 0.5 0.7
MWT-D25010 07/30107 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 07/30107 Bottom 25 250 50 0.5 0.7
MWT-D25060B 07130/07 Bottom 9.3 250 60 0.5 0.7
MWT-D25070B 07/30/07 Bottom 15 250 70 0.5 0.7
MWT-D25080B 07130107 Bottom 13 250 80 0.5 0.7
MWT-D25090B 07130/07 Bottom 15 250 90 0.5 0.7
Average 0-2ft.

Overall Average

Depths are in feet below ground surface.
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Lead
X

Y Coordinate Depth
Depth

Sample Location 10 Date Type Coordinate Bottom
(mglkg) (ft) (ft) Top (ft) (ft)

MWT-S-SO-Z163-0003 Surface 69 NM NM 0 0.25
MWT-S-SO-Z183-0oo3 Surface • NM NM 0 0.25
MWT-S-SO-C162-Q003 Surface 87 NM NM 0 0.25
MWT-S-SO-C175-0003 Surface 54 NM NM 0 0.25
MWT-S-SO-0178-OO03 Surface 56 NM NM 0 0.25
MWT-S-SO-C162-0306 Surface 42 NM NM 0.25 0.5
MWT-S-SO-0178-0306 Surface 36 NM NM 0.25 0.5
MWT-S-SO-C162-0612 Surface 42 NM NM 0.5 1
MWT-S-SO-0178-0612 Surface 36 NM NM 0.5 1
MWT-Q1E Sidewall~ NM NM 0.5 1
MWT-Q1S Sidewall 95 NM NM 0.5 1
MWT-Q2E Sidewall I NM NM 0.5 1
MWT-Q3N Sidewall 49_ NM NM 0.5 1
MWT-Q3E SjdeWall~ NM NM 0.5 1
MWT-Q4S Sidewall I 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 .. 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 2.5
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.

Overall Average

NM = Not Measured.
Depths are in feet below ground surface.
Shaded values exceed State cntena of 150 mg/kg.
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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
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) .

****** Air ******

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

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Time
Outdoors
(hours)

1.000
-2.000
3.000
4.000
4.000
4.000
4.000

Ventilation
Rate

(m A 3/day)

2.000
3.000
5.000
5.000
5.000
7.000
7.000

. Lung
Absorption

(%)

32.000
32.000
32.000
32.000
32.000
32.000
32.000

Outdoor Air
Pb Cone

(ug Pb/mA 3)

0.100
0.100
0.100
0.100
0.100
0.100
0.100

****** Diet ******

Age Diet Intake (ug/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

5.5;30
5.780
6.490
6.240
6.010
6.340
7.000

****** Drinking Water

Water Consumption:
Age Water (L/day)

******

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.200
'0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug Pb/L

****** Soil & Dust ******

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

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)

168.000
168.000
168.000
168.000
168.000
168.000
168.000

House Dust (ug Pb/g)

127.600
127.600
127.600
127.600
127.600
127.600
127.600

****** Alternate Intake ******

Age Alternate (ug Pb/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

******

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air
(ug/day)

Diet
(ug/day)

Alternate
(ug/day)

Water
(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
6-7 0.093 3.376 0.000 1.138

Year qoil+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 2.3



Prob. Disbibution (%)
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Blood Pb Cone (ugldL)

Cutoff= 10.000 ugldl
Geo Mean = 3.125
GSD=I.600
% Above = 0.667

Age Range = 0 to 84 months
Time Step =Every 4 Hours
Run Mode = Site Risk Assessment
Conunent = Trespasser, Soil Depth 0·2 fL
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Cutoff=10.000 ugldl
Geo Mean = 3.125
GSD= 1.600
% Above = 0.667
% Below =99.333

Age Range =0 to 84 months
TIme Step =Every 4 Hours
Run Mode =Site Risk Assessment
Conunent =Tresspasser, Soil Depth 0-2 ft
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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, Q. \\ d...R..~t'nS

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

****** Air ******

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

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Time
Outdoors
(hours)

1.000
2.000
3.000
4.000
4.000
4.000
4.000

Ventilation
Rate

(mA 3/day)

2.000
3.000
5.000
5.000
5.000
7.000
7.000

Lung
Absorption

(%)

32.000
32.000
32.000
32.000
32.000
32.000
32.000

Outdoor Air
Ph Conc

(ug Ph/mA 3)

0.100
0.100
0.100
0.100
0.100
0.100
0.100

****** Diet ******

Age Diet Intake (ug/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

5.530
5.780
6.490
6.240
6.010
6.340
7.000

****** Drinking Water ******

Water Consumption:
Age Water (L/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.200
0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug PhiL

****** Soil & Dust ******

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

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)

165.000
165.000
165.000
165.000
165.000
165.000
165.000

House Dust (ug Pb/g)

125.500
125.500
125.500
125.500
125.500
125.500
125.500

****** Alternate Intake ******

Age Alternate (ug Pb/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

******

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air
(ug/day)

Diet
(ug/day)

Alternate
(ug/day)

Water
(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 2.939 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 9.466 3.5
3-4 5.466 9.470 3.3
4-5 4.113 8.108 2.8
5-6 3.723 7.984 2.5
6-7 3.525 8.134 2.3



Prob. Distribution (%)
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Blood Pb Cone (ugldL)

Cutoff=10.000 ugldl
Geo Mean =3.099
GSD= 1.600
% Above =0.634

Age Range = 0 to 84 months
TIme Step = Every 4 Hours
Run Mode = Site Risk Assessment
Comment = Tresspasser, All Soil D~ths
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Geo Mean :: 3.099
GSD= 1.600
% Above:: 0.634
% Below:: 99.366

Age Range =0 to 84 months
Time Step = Every 4 Hours
Run Mode:: Site Risk Assessment
Comment:: Tresspasser, All Soil Depths I
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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.

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

****** Air ******

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

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Time
Outdoors
(hours)

1. 000
2.000
3.000
4.000
4.000
4.000
4.000

Ventilation
Rate

(mA 3/day)

2.000
3.000
5.000
5.000
5.000
7.000
7.000

Lung
Absorption

(%)

32.000
32.000
32.000
32.000
32.000
32.000
32.000

Outdoor Air
Pb Conc

(ug Pb/m A 3)

0.100
0.100
0.100
0.100
0.100
0.100
0.100

****** Diet ******

Age Diet Intake (ug/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

5.530
5.780
6.490
6.240
6.010
6.340
7.000

****** Drinking Water ******

Water Consumption:
Age Water (L/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.200
0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug Pb/L

****** Soil & Dust ******

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

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)

72.000
72.000
72.000
72.000
72.000
72.000
72.000

House Dust (ug Pb/g)

60.400
60.400
60.400
60.400
60.400
60.400
60.400

****** Alternate Intake ******

Age Alternate (ug Pb/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

******

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air
(ug/day)

Diet
(ug/day)

Alternate
(ug/day)

Water
(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 2.5
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



Prob. Distribution (%)
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Blood Pb Cone (ugldL)

Cutoll =10.000 ugldl
Geo Mean =2.251
GSD= 1.600
% Above = 0.076

Age Range =0 to 84 months
Time Step = Every 4 Hours
Run Mode =Site Risk Assessment
Comment =Residential, Soil Depth 0-2 ft.
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Blood Pb Cone (ugldL)

CutotT= 10.000 ugldl
Geo Mean = 2.251
GSD= 1.600
% Above = 0.076
% Below =99.9~

Age Range = 0 to 84 months
Time Step = Every 4 Hours
Run Mode = Site Risk Assessment
Comment = Residential, Soil Depth 0-2 ft.
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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) .

****** Air ******

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

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Time
Outdoors
(hours)

1. 000
2.000
3.000
4.000
4.000
4.000
4.000

Ventilation
Rate

(mA 3/day)

2.000
3.000
5.000
5.000
5.000
7.000
7.000

Lung
Absorption

(% )

32.000
32.000
32.000
32.000
32.000
32.000
32.000

Outdoor Air
Pb Conc

(ug Pb/m A 3)

0.100
0.100
0.100
0.100
0.100
0.100
0.100

****** Diet ******

Age Diet Intake (ug/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

5.530
5.780
6.490
6.240
6.010
6.340
7.000

****** Drinking Water ******

Water Consumption:
Age Water (L/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.200
0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug Pb/L

****** Soil & Dust ******



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 indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)

57.000
57.000
57.000
57.000
57.000
57.000
57.000

House Dust (ug Pb/g)

49.900
49.900
49.900
49.900
49.900
49.900
49.900

****** Alternate Intake ******

Age Alternate (ug Pb/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.000
0.000
0.000
0.000
0.000
0.000
0.000

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

Maternal Blood Concentration: 2.500 ug Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air
(ug/day)

Diet
(ug/day)

Alternate
(ug/day)

Water
(ug/day)

.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. cone. for East Area, 0-2 ft.

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

****** Air ******

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

Age

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Time
Outdoors
(hours)

1.000
2.000
3.000
4.000
4.000
4.000
4.000

Ventilation
Rate

(mA 3/day)

2.000
3.000
5.000
5.000
5.000
7.000
7.000

Lung
Absorption

(% )

32.000
32.000
32.000
32.000
32.000
32.000
32.000

Outdoor Air
Pb Cone

(ug Pb/mA 3)

0.100
0.100
0.100
0.100
0.100
0.100
0.100

****** Diet ******

Age Diet Intake (ug/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

5.530
5.780
6.490
6.240
6.010
6.340
7.000

****** Drinking Water ******

Water Consumption:
Age Water (L/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

0.200
0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug Pb/L

****** Soil & Dust ******

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

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)

179.000
179.000
179.000
179.000
179.000
179.000
179.000

House Dust (ug Pb/g)

135.300
135.300
135.300
135.300
135.300
135.300
135.300

****** Alternate Intake ******

Age Alternate (ug Pb/day)

.5-1
1-2
2-3
3-4
4-5
5-6
6-7

******

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air
(ug/day)

Diet
(ug/day)

Alternate
(ug/day)

Water
(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 3.016 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 3.7
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

ASSESSMENT OF ARSENIC CONCENTRATIONS IN SOIL

POST REMOVAL SAMPLE EVALUATIONS

FORMER NAVY WATER TOWER SITE

PORTSMOUTH RHODE ISLAND

1.0 INTRODUCTION

Appendix G

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 soils(1). 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)

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 results 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-846 601 OB.
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Melville Water Tower SASE

3.0 DATA EVALUATION

3.1 Post-Excavation Sample Data Set

Appendix G

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 e 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 e. 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) (3). 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 (SB). 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 (lOR), 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

lOR that is generally less than the lOR displayed by the background surface soil types NeSS and

SeSS. Subsurface soils from Area C exhibit an lOR that is intermediate between the laRs

displayed by the two background subsurface soil types - greater than the lOR of NeSB but less

than the lOR of SeSB. Arsenic concentrations from Area A display a median similar to that of the

background soil type SeSS, but exhibit an lOR that spans a wider range than any of the

background laRs for surface soils. Area B soil concentrations exhibit an lOR that is very similar

to the lOR for background soil type NeSS, but somewhat less than the lOR for the background

soil type SeSS.

CTO 405 G-3 April 6, 2009



Melville Water Tower SASE Appendix G

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 anyone 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 Background

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 NeSS. 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 S soils versus background.

Again, Area S 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 results in Table 6 indicate that arsenic concentrations in Area S soil are greater

than those found in background soil type NeSS, but they are not greater than arsenic

concentrations in background soil types NeSS, SeSS and SeSS.

Since all samples from Area C represent subsurface soil, statistical tests were performed using

only background subsurface soils (SeSS, and NeSS). The test results in Table 7 indicate that

arsenic concentrations in Area C soil are greater than those found in background soil type NeSS,

but they are not greater than arsenic concentrations in background soil type SeSS .
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Since all samples of Area 0 represent surface soil, statistical tests were performed using only

background surface soils. The test results in Table 8 indicate that Area 0 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, e, and 0 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, e, 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, Band e 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 OF7

Sample Location 10 Date Type Lead Arsenic Cadmium Chromium
X Coordinate V Coordinate

(ftl (ftl
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
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 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 08/02107 Bottom 48 14 <0.28 13 73 50
MWT-A7350D 08/02107 Bottom 48 11 <0.29 11 73 50
MWT-A7360B 08/02107 Bottom 97 6.7 <0.28 11 73 60
MWT-A8350 08/02107 Bottom 50 7.3 <0.26 10 83 50
MWT-A8360B 08/02107 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 08/02107 Bottom 25 24 <0.30 12 93 50
MWT-A9360B 08/02107 Bottom 29 21 <0.28 12 93 60
MWT-Al0350 08/02107 Bottom 55 16 <0.28 13 103 50
MWT-Al0360B 08/02107 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-A11300B 07/26/07 Bottom 21 12 0.28 11 113 0
MWT-Al1310B 07/26/07 Bottom 27 13 0.3 16 113 10
MWT-A11320B 07127/07 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 08/02107 Bottom 27 19 <0.27 12 113 50
MWT-A11360B 08/02107 Bottom 23 20 <0.28 12 113 60

AREA A AVERAGE (at 2 feet) 54.8 11.2 0.31 12.6

MWT-B0020B 08/02107 Bottom 11 7.8 <0.27 12 0 20
MWT-B1000B 08/02107 Bottom 8.2 2.4 <0.28 9.5 10 0
MWT-B1000S 08/02107 Sidewall 34 2.4 <0.25 7.3 10 0
MWT-B1010 08/02107 Bottom 6 2.5 <0.27 9 10 10
MWT-Bl010D 08/02107 Bottom 6.2 3.1 <0.25 9.4 10 10
MWT-Bl020B 08/02107 Bottom 8.6 3.3 <0.28 8.6 10 20
MWT-Bl020S 08/02107 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 10C
MWT-B40110B 08/07/07 Bottom 38 2.7 <0.29 8.4 40 l1C
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-B5011 OS 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

Table 1 - Post-Excavation Analytical Results.xls CT0405



TABLE 1

REMAINING SOIL CONCENTRATIONS AFTER REMEDIAL ACTION
FORMER MELVILLE WATER TOWER

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE20F7

Sample Location ID Date Type Lead Arsenic Cadmium Chromium
X Coordinate Y Coordinate

(It) (It)

MWT-B60S0B OS/07/07 Bottom 51 14 <0.27 10 60 SO
MWT-B6090B OS/07/07 Bottom 43 3.S <0.29 10 60 90
MWT-B60100B OS/07/07 Bottom 10 1.S <0.27 S.2 60 100
MWT-B60110B OS/07/07 Bottom 17 2.S <0.30 S 60 110
MWT-B7070B OS/07/07 Bottom 40 22 <0.29 14 70 70
MWT-B70S0BR OS/14/07 Bottom 13 4.2 <0.39 S.9 70 SO
MWT-B7090B OS/07/07 Bottom 1S 4.6 <0.27 9.S 70 90
MWT-B70100B OS/07/07 Bottom 6 2.3 <0.27 S.1 70 100
MWT-B7011 OB OS/07/07 Bottom 42 2.6 <0.2S S.6 70 110
MWT-B70110S OS/07/07 Sidewall S2 3.9 <0.2S 12 70 110
MWT-BS070B OS/07/07 Bottom 42 13 <0.2S 20 SO 70
MWT-BSOSOB OS/07/07 Bottom 43 16 <0.2S 13 SO SO
MWT-BS090B OS/07/07 Bottom 34 3.2 <0.29 11 SO 90
MWT-BS0100B OS/07/07 Bottom 1S 2.6 <0.29 S.3 SO 100
MWT-BS011 OB OS/07/07 Bottom 7.7 1.9 <0.26 S.S SO 110
MWT-B9070BD OS/07/07 Bottom 107 S.52 <0.79 15.3 90 70
MWT-B9070BR OS/14/07 Bottom 11 5.3 <0.29 10 90 70
MWT-B90S0B OS/07/07 Bottom 3S 13 <0.2S 12 90 SO
MWT-B90S0BD OS/07/07 Bottom 32 11 <0.29 11 90 SO
MWT-B9090B OS/07/07 Bottom 42 3.3 <0.29 10 90 90
MWT-B90100B OS/07/07 Bottom 10 2.5 <0.27 9.9 90 100
MWT-B90110B OS/07/07 Bottom 9.2 2.5 <0.27 S.3 90 110
MWT-B90110S OS/07/07 Sidewall 44 3.S <0.27 10 90 110
MWT-B10070B OS/07/07 Bottom 74 S.7 <1.3 20 100 70
MWT-B1OOSOB OS/07/07 Bottom 31 5.1 <0.27 14 100 SO
MWT-B10090B OS/07/07 Bottom 41 5.1 <0.29 12 100 90
MWT-B1 001 OOB OS/07/07 Bottom 27 3.2 <0.29 11 100 100
MWT-B100110B OS/07/07 Bottom 2S 4.3 <0.2S 9.7 100 110
MWT-B11070 OS/07/07 Bottom 45 S.9 <1.3 21 110 70
MWT-B110S0B OS/07/07 Bottom 54 9.S <0.S3 1S 110 SO
MWT-B11090B OS/07/07 Bottom 25 3.S <0.2S 10 110 90
MWT-B11090S OS/07/07 Sidewall 20 4.3 <0.2S 9.7 110 90
MWT-B110100B OS/07/07 Bottom 9.3 3.3 <0.29 11 110 100
MWT-B110110B OS/07/07 Bottom 20 3.6 <0.2S S.2 110 110
MWT-B110110S OS/07/07 Sidewall 47 3.4 <0.29 10 110 110
MWT-B11510B OS/OS/07 Bottom 55 5 <0.27 13 115 10
MWT-B11520 OS/OS/07 Bottom 24 6.9 <0.2S 10 115 20
MWT-B11530 OS/OS/07 Bottom 42 7.3 <0.2S 11 115 30
MWT-B11540 OS/OS/07 Bottom 41 5.4 <0.53 17 115 40
MWT-B11550R OS/14/07 Bottom 2S 10 <0.29 15 115 50
MWT-B11560B OS/OS/07 Bottom 95.1 10 <0.57 14.4 115 60
MWT-B12510B OS/OS/07 Bottom 1S 5 <0.27 7.4 125 10
MWT-B1251OS OS/OS/07 Sidewall 19 2.9 <0.27 5.7 125 10
MWT-B12520 OS/OS/07 Bottom 30 5.5 <0.27 13 125 20
MWT-B12530 OS/OS/07 Bottom 2S 7.3 <0.56 15 125 30
MWT-B12540 OS/OS/07 Bottom 59 5.2 <0.27 13 125 40
MWT-B12550 OS/OS/07 Bottom 30 7.4 <0.54 16 125 50
MWT-B12560B OS/OS/07 Bottom 4S 5.5 <0.2S 14 125 60
MWT-B12560S OS/OS/07 Sidewall 60 5.1 <0.55 20 125 60
MWT-B13510B OS/OS/07 Bottom 31 S.1 <0.54 16 135 10
MWT-B13520 OS/OS/07 Bottom 27 S.5 0.2S 14 135 20
MWT-B13530 OS/OS/07 Bottom 29 6.7 <0.53 15 135 30
MWT-B13540 OS/OS/07 Bottom 30 2.4 <0.27 6.5 135 40
MWT-B13550 OS/08/07 Bottom 27 2.1 <0.27 6.1 135 50
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Sample Location 10 Date Type Lead Arsenic Cadmium Chromium
X Coordinate Y Coordinate

iftl iftl
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 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

MWT-C2000B 08103/07 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 08103/07 Bottom 70 1.9 <0.25 7 30 0
MWT-C3010 08103/07 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 08103/07 Sidewall 20 6 <0.28 12 33 40
MWT-G4000B 08/03/07 Bottom 7.5 2.4 <0.27 8.3 40 0
MWT·C4010 08103/07 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 08103/07 Bottom 15 2.2 <0.29 11 40 40
MWT-G5000B 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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Sample Location ID Date Type Lead Arsenic Cadmium Chromium
X Coordinate Y Coordinate

{ft} (ft)

MWT-C7020 08/03/07 Bottom 21 16 <0.29 11 70 20
MWT-e7300S 08103107 Sidewall 31 3.3 <0.25 7.6 73 0
MWT-C7300SD 08/03107 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 08/03107 Bottom 38 30 <0.36 18 90 0
MWT-C9010 08/03107 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-e9040BD 08/03107 Bottom 30 20 <0.29 12 90 40
MWT-C9300S 08/03107 Sidewall 21 13 <0.27 9.2 93 0
MWT-C9340S 08/03107 Sidewall 73 15 <0.29 13 93 40
MWT-C10010 08/03107 Bottom 37 6.8 <0.26 11 100 0
MWT-C10020B 08/03107 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-e1 0030B 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-C1 0040S 08/03107 Sidewall 34 7.5 <0.28 11 100 40
MWT-Footer-NE 08/08/07 Bottom 21 4.3 <0.28 7.5 Not Measurec Not Measurec
MWT-Footer-NW 08108107 Bottom 23 4.8 <0.30 9.5 Not Measurec Not Measurec
MWT-Footer-SE 08/08/07 Bottom 17 4.2 <0.29 9.1 Not Measurec Not Measure(
MWT-Footer-SW 08/08/07 Bottom 52 7.8 <0.30 12 Not Measurec Not Measure(
MWT-South-Wall 08/08107 Bottom 35 6.5 <0.29 10 Not Measurec Not Measure(
MWT-West-Wall 08/08/07 Bottom 39 6.1 <0.29 10 Not Measurec Not Measure(

AREA C AVERAGE (at 3 feet) 32.2 7.7 0.3 9.9

MWT-DOOOOB 08/02107 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

Table 1 - Post-Excavation Analytical Results.xls CT0405



TABLE 1

REMAINING SOIL CONCENTRATIONS AFTER REMEDIAL ACTION
FORMER MELVILLE WATER TOWER

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGESOF7

Sample Location 10 Date Type Lead Arsenic Cadmium Chromium
X Coordinate Y Coordinate

(ft) (ft)

MWT-D2060R 08/08107 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 08/01107 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 08107/07 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 08101/07 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 08101/07 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

Table 1 - Post-Excavation Analytical Results.xls CT0405



TABLE 1

REMAINING SOIL CONCENTRATIONS AFTER REMEDIAL ACTION
FORMER MELVILLE WATER TOWER

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE60F7

Sample Location ID Date Type Lead Arsenic Cadmium Chromium
X Coordinate V Coordinate

(ft) (ft)

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-D21 020 07/31/07 Bottom 27 4.7 0.26 11 210 20
MWT-D21 030 07/31/07 Bottom 8.2 3.6 <0.24 8.9 210 30
MWT-D21 040 07/31/07 Bottom 10 3.1 <0.26 8 210 40
MWT-D21 050 07/31/07 Bottom 9.3 3.5 <0.26 8.9 210 50
MWT-D21 060 07/31/07 Bottom 18 3.1 <0.25 10 210 60
MWT-D21 070 07/31/07 Bottom 32 3.2 <0.27 7.6 210 70
MWT-D21 080 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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X Coordinate Y Coordinate
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MWT-D22090S 08/01/07 Sidewall 11 5.2 <0.23 8.2 220 90
MWT-D23000B 07/30107 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 07/30107 Bottom 38 3.3 0.28 11 230 10
MWT-D23020 07/30107 Bottom 15 2.5 <0.26 8.5 230 20
MWT-D23030 07/30107 Bottom 22 3.1 <0.25 8.8 230 30
MWT-D23040 07/30107 Bottom 4 <1.0 <0.26 4 230 40
MWT-D23050 07/30107 Bottom 12 1.5 <0.29 6 230 50
MWT-D23060 07/30107 Bottom 16 2 <0.26 9.3 230 60
MWT-D23070 07/30107 Bottom 20 3.3 0.26 12 230 70
MWT-D23080 07/30107 Bottom 9.4 3.7 <0.24 9.7 230 80
MWT-D23090B 07/30107 Bottom 9.4 2.1 <0.25 8.3 230 90
MWT·D24000B 07/30107 Bottom 51 1.9 0.32 8.1 240 0
MWT·D24010 07/30107 Bottom 34 5.1 0.35 15 240 10
MWT·D24020 07/30107 Bottom 21 2.5 <0.25 8.9 240 20
MWT·D24030 07/30107 Bottom 9.2 3.1 <0.24 9.4 240 30
MWT-D24040 07/30107 Bottom 18 2.6 <0.25 7.8 240 40
MWT-D24050 07/30107 Bottom 16 2.2 <0.27 6.8 240 50
MWT-D24060 07/30107 Bottom 15 2.9 <0.25 7.1 240 60
MWT-D24060D 07/30107 Bottom 16 2.8 <0.26 8.9 240 60
MWT-D24070 07/30107 Bottom 17 4.2 <0.26 7.3 240 70
MWT-D24080 07/30107 Bottom 6.9 3.3 <0.27 9.2 240 80
MWT·D24090B 07/30107 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 07/30107 Bottom 36 1.4 <0.26 8.1 250 0
MWT·D25010 07/30107 Bottom 22 4.1 0.33 13 250 10
MWT-D25020 07/30107 Bottom 28 3.9 <0.25 12 250 20
MWT-D25030 07/30107 Bottom 21 3.4 <0.25 33 250 30
MWT-D25040 07/30107 Bottom 18 2.5 <0.26 7.7 250 40
MWT-D25050 07/30107 Bottom 25 2.5 <0.26 17 250 50
MWT-D25060B 07/30107 Bottom 9.3 2.4 <0.26 7.9 250 60
MWT-D25070B 07/30107 Bottom 15 2.9 <0.26 9.1 250 70
MWT-D25080B 07/30107 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 07/30107 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
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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 I Results of Shapiro-Wllk or
Background Soli Sample I Dlstrtbl!tlon Shapiro-Francia DIstrtbutlon Tests

Twa and DeDth Rance j Results of Site Data ~W-norm. W-loanorm! W"Table
Newport Silt Loam (NE\ Surface Soil 22 nonparametric 0.8734 0.9104 0.911

NewDort Silt Loam (NE\ Subsurface Soil 20 nonoarametric 0.9003 0.8953 0.905
Stissing Silt Loam (NE\ Surface Soil 20 loanormal 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-Iognorm. is greater than the reference value.
A lognormal distribution is assumed if the test statistic W-Iognorm. 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 3
STATISTICAL DISTRIBUTION OF ARSENIC SOIL CONCENTRATIONS IN AREAS A TO D

FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

.
Number of Statistical Resulta of ShaplroWllk ,or

Water Tower Sample Distribution Shaolro-Francla DIstribution Tests
Area of Interast Results of SltelData W-norm. W-Iognorm W-Tablil

Area A 28 lognormal 0.8885 0.9324 0.924
Area B 89 nonDarametric 0.7838 0.9725 0.985
AreaC 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-Iognorm. Is greater than the reference value.
A lognormal distribution is assumed if the test statistic W-Iognorm. 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

NA 11412 I 0.9999

Student's or S8lterthwelte T·test
Soil 1 Mean> Soil 2 Mean?

18>2,'b>2,>=85% Pos; both norml1og
t·Value > t·Table

YN I Soil 2 ISoil1 IStd.Dev·1 Stcl.Dev·1 F I F I YN
Oi8lrib. Oiatrib. Soll20 Soli 10 Value Tabla

Bartlett's Test for Equal Standard Deviations
Soli 1 Standard Devi81ion _Soli 2 Std.Dev.?

's>2,'b>2, Soli 1 & Soil 2 both normsl or both lognonn.
F·Value<=F·Table (Students n. If not. S8lterthwaite

NANA I lagnor. I nonpar.5.05
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Meane Value Tabte
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Soli 2
Mean·

P ITest IUsedl YN
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Mann·Whltney/Gehan
Ranks of Soli 1 > Soil 2?
<40% NO or use Gehen

P value <=0.025 ?

N

rlkl P IYN

Value

Upper Ranks
Majority are Soli 1?
'Soli 1 (s)inTopr
P<=0.025 th81 18>-k

35/35 I 42/42

Soil 2 1 Soli 1 I P I YN
Freq. Freq. Vslue

Detection Freq: Z or Fisher
Soil 1 Freq. > Soli 2 Freq.?

'NO & POs.>m5 or use Fisher
P value <= 0.025 ?

N
YorN

Name of Test:
Question Posed:

Assumptions Valid:
Test Criterion:

Bka soli Ne > bkll. soil Se?
Soli 1 Arsenic Levels> Soil 2?

Bka soli Se > bka. soli Ne? Y 42/42 1 35/35 NA 1541 33 1 <.0001 Y <.00011 1 1 Y 5.05 14.6 NA I nonpar. 1 Iognor. NA
Bka soil NeSS> bka. soli NeSB?
Bka aoll NeSB > bkll. soil NeSS?
Bka soli Sess > bka. soil SeSB?

Y
N
N

20120 1 22/22
22/22 1 20120
15/15 1 20120

NA 1161121 0.0226
NA 1241121 0.4826
NA 1 1 I 1 1 0.5714

Y
N
N

0.04221 liN
0.9600 I liN
0.96141 liN

3.71
6.28
16.8

6.28
3.71
13

NA I nonpar. 1nonpar.
NA I nonpar. 1nonpar.
NA I normal 1 Iognor.

NA
NA
NA

Bka soli SeSB > bka. soil SeSS? Y 20120 1 15/15 NA 1121 9 1 0.0076 Y 0.04151 liN 13 16.8 NA I loanor. 1 normal NA

Arsenic soil concentrations are compared between background soil types present near Water Tower Site. Newport Sill Loam (Ne) and Stissing Sill Loam (Sa).
Solis in Area A are classilied as Udorthents (UO), soil disturbed by cutting and filling, and may comprise any combination of the soli types found near the site.

Interpretation of Z·Te81 or Flaher's Exact Teat: 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.

Interpret81lon of Upper Ranka 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 ',. ranks of the combined data set belonged to the first soli subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Menn 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 indicates the data belong to two populations having different medians.

Intarpretation of Student's t·/ S8lterthwaite's t·Test: If the 't-Value' exceeds the lookup '\-Table' and both soli type distributions match a 'normal' shape, then It can be concluded that the
data sets belong to two populations having different means.

Interpret81ion 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 overail 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 anyone of the Mann-Whimey/Gahan. Upper Ranks Test, or T·Test Is YES, regardless of other test resulls.
(2) Overall decision Is NO if at least one of Mann-Whimey/Gahan, Upper Ranks Test, or T·Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision Is YESINO if ZlFisher Test Is YESlNO, respectively, and other tests are NA. l-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 statlstlcaily 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 signilicantly greater.

" NOs or " Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
" s or " b Number of Soil 1 (s) or Soil 2 (b) samples, not including rejected data or blank-qualified data.

s = b Standard deviation of Soli 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 95 % confidence.

% NO 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.
o 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.
r,k 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

poputatlons are in fact equal.
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TABLES
STATISTICAL COMPARISON OF AREA A 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/Gehsn Student's or satterthwaite T·test Bartlett's Test for Equal Standard Devletions
Queatlon Posed: Area A Freq. > bkg. Freq.? Majority are Ares A? Ranks of Area A > bkg.? Area A Mean> bkg. Mean? Area A Standard Deviation =bkg. Std.Dev.?

Assumptions Valid: 'NO • Pos.>=S or use Fisher • Area A (s) in Top r <40% NO or use Gehan 'a>2,'b>2,>=8S% Pos; both normllog 1a>2,'b>2, Area A • bkg. both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=O.OS that 's>=k P value <=0.05 ? t·Value > t·Table F·Value<=F·TableIStudsnts Tl. If not Satterthwelte

bkg. Area A P VN r k P YN P Test Used VN bkg. Area A t t VN bkg. Area A Std.Dev. Std.Dev. F F VN
Arsenic Levals > Backoround? VorN Freo. Frea. Value Value Value Mean· Mean· Value Table Distrib. Oiatrib. bka.• AreaA. Value Tabla

Area A> bkcl. soil tv"" NaSB? V 20120 28/28 NA 32 24 0.0013 V <.0001 V 3.71 11.2 NA nonear. loonO(. NA
Arse A> bka. soI1tYDe NeSS? V 22122 28/28 NA 18 14 0.0199 V 0.0016 V 6.28 11.2 NA nonear. loonor. NA
Area A > bk": solltvnA SaSB? N 15/15 28/28 NA 21 12 0.9184 N 0.9838 N 16.8 11.2 NA normal loonor. NA
Area A > bkn. soiltVnA SeSS? N 20120 28/28 NA 9 7 0.1753 N 0.5665 N 13 11.2 NA IOOnor. lOOnor. NA

Area A arsenic soil concentrations are compared to background surface soil (55) and subsurface soil (SB) for soil typas present near Water Tower Site, Newport Silt Loam (Ne) and
Stissing Silt Loam (Se). Soils in Area A are classified as Udorthents (UO), soil disturbed by cutting and filling, and may comprise any combination of the soil types found near the site.

Interpretation of Z·Teat or Fisher's Exact Tast: If the 'P·Value' is less than 0.05, then it can be concluded that the two data sets have dilferent 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 uppar 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 Teat: 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 soli type distributions match a 'normal' shape, then it can be concluded that the
data sets belong to two populations having different means.

Interpretetion of Bartlatt'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 dilferent 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 anyone of the Mann-Whitney/Gahan, 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 ZlFlsher Test is YESlNO, 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 statisticaliy significant difference even If one exlsts.)

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 significantiy greater.

I NOs or I Pas. Number of non·detected (NO) or positive (Pas.) results in data set, not including rejected data or blank·qualified data.
I s or I 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 frorn the standard deviation of bkg. results.
P value Probabilily 0( significance level is defined as the chance 01 a lalse positlva. If P <= 0.05 then test determines Area A > bkg. with 95 % confidence.

% NO Mann·Whitney test used if < 40% of data Non-Detected and detect. limits uniformly beiow the range of posilive values. II not, the Gahan Test is used.
o 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.
r,k The upper ranks test calculates the probability that k 0( more samples frorn 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 Teat: Oatection Freq: Z or Fisher Upper Renks Mann-Whitney/Gehan Student's or Sstterthwalte T-test Bartlett's Test for Equal 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: 'NO & Pos.>a5 or usa Fisher • Area B (s) In Top r <40% NO or usa Gehan 's>2,'b>2,>=85'llo Pos; both norm/log h>2,'b>2, Area B & bkg. both normal or both lognorm.
Test Criterion: P value <- 0.05 ? P<=O.05 thet 's>-k P value <--0.05 ? t-Value > t-Tabla F-Value<-F-Table IStudents n. H not Satterthwaite

bkg. Araa B P YN r k P YN P Taat Usad YN bkg. Area B t t YN bkg. AreaB Std.Dev. Std.Dev. F F YN

Araanic Levels> Backllround? YorN Frea. Frea. Value Value Value Mean· Mean· Value Table Distrib. Oiatrib. bko.O AreaBO Value Table
Area B > bko. soil tvoe NeSB? Y 20120 89/89 NA 49 45 0.0111 Y 0.0027 Y 3.71 6.34 NA noiiMl. nonoar. NA
Area B > bko. soiltvoe NeSS? N 22/22 89/89 NA 79 67 0.0514 N 0.3206 N 6.28 6.34 NA noonar. non""r. NA
Area B > bk": soli tv"" saSB? N 15/15 89/89 NA 62 49 0.9972 N 1.0000 N 16.8 6.34 NA no""al nonnar. NA
Area B > bkn. soilt\lnll SeSS? N 20120 89/89 NA 11 8 0.8848 N 0.9999 N 13 6.34 NA IOOnOl'. nonoar. NA

Area B arsenic soli concentrations are compared to background surface soil (55) and subsurface soil (SB) for soil types present near Water Tower Site, Newport Silt Loam (Ne) and
Stlssing Silt Loam (Se). Solis 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 diHerent 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 / Gehen 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-Taat: If the 't-Value' exceeds the lookup 't-Table' and both soli type distributions match a 'no""al' shape, then it can be concluded that the
data sets belong to two populations hevlng 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 lhat the data sets belong to
two populations heving diHerent standard deviations. In this case. the Satterthwaite t-Test must be used rather than the Student's t-Test.

A statis1lcal significance level (P value) of 0.05 is used for alltes1s 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 anyone of the Mann-Whitney/Gehen, 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 olthe aforementioned tests are YES.
(3) Overall decision is YESINO If ZlFlsher Test is YESlNO, respectively, and other tests are NA. Z-test is treated as lowest priority since It relies on

detection frequency, not magnilude of results.
(4) Overall decision is NA if ell tests ere 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 Iimils, 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.

" NOs or" Pos. Number of non-detected (ND) or positive (Pos.) results In data set, not Including rejected data or blank-qualified data.
" s or " 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 tha chance of a false positive. If P <- 0.05 then test det~ines Area B > bkg. with 95 % confidence.

% ND Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below tha range of positive values. If not. the Gehan Test is used.
o For the t·test, the arithmetic mean and s1andard deviation of un-transfo~ddata are shown in every case, since the t-test cannot be run if site and background

do not both match a no""al distribution.
r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area Band bkg. data set are comprised of Area B data if both

populations are in fact equal.
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TABLE 7
STATISTICAL COMPARISON OF AREA C ARSENIC SUBSURFACE 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 Deviationa
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.Dey.?

Assumptions Valid: INO & Pos.>=5 or use Flaher I Area C (s) In Top r <40% NO or use Gehan t8>2,Ib>2,>cS5% P08; both nonnllog t8>2,Ib>2, Area C & bkg. both normsl or both lognonn.
Test Criterion: P value <= 0.05 ? P<--O.05 that Is>=k P Yalue <-0.05 ? t-Value > t-Table F-ValueooF·Table (Students TI. It not, Satterthwaita

bkg. AreaC P YN r k P YN P Test Used YN bkg. AreaC t t YN bkg. Area C Std.Dey. Std.Dey. F F YN

Areanlc Levels> Background? IY or N FreQ. FreQ. Value Value Value MeanS MeanS Value Table Oiatrib. Olatrib. bkg.ct AreaCct Value Table
Area C > bko. soil tYDe NeSB? Y 20120 58/58 NA 36 32 0.0060 Y 0.0033 Y 3.71 7.51 NA nonosr. nonoar. NA
Area C > bkg. soil type SeSB? I N 15/15 58/58 NA 2 1 0.9600 N 0.9999 N 16.8 7.51 NA normal nonpar. NA

Area 0 arsenic subsurface soil concentrations ere compared to background subsurface soil (58) for soil types present near Water Tower Site, Newport Slit Loam (Ne) and
Stisslng Slit Loam (Se). Soils In Area 0 are classified as Udorthents (UD), soil disturbed by cutting and filling, and may comprise any combination 01 the soli 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 ba 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 valuas. Since 'k' samples
from the top 'r' ranks of the combined data set balonged to the first soil subgroup, this would ba unlikely If the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Test: II 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 balonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student's t-/ Satterthwaite's t·Test: II the 't-Value' exceeds the lookup '!-Table' and both soli type distributions match a 'normal' shape, then II 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 thalthe 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 0 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 0 > bkg.) for each chemical appears at the left and is based on four criteria:

(1) Overall decision Is YES If anyone of the Mann-Whitney/Gehan, Upper Ranks Test, orT·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 YESINO if ZlFisher Test is YESlNO, respectively, and other tests are NA. Z-test is treated as lowest priority since II 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.

I NOs or , Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
I s or # b Number of Area 0 (s) or bkg. (b) samples, not including rejected data or blank-qualifled data.

s = b Standard deviation of Area 0 results must not be different from the standard deviation of bkg. resulls.
P value Probability or significance level Is defined as the chance of a false positive. If P <= 0.05 then test determines Area C > bkg. with 95 % confidence.

"10 NO Mann-Whllney test used if < 40"10 01 data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gehan Testis used.
@ For the Hest, the arithmetic mean and standard deviation of un-transformed data are shown in every case, since the Hest cannot be run if site and background

do not both match a normal distribution.
r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area 0 and bkg. data set are comprised of Area 0 data If both

populations are In fact equal.
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TABLES
STATISTICAL COMPARISON OF AREA D ARSENIC SURFACE SOIL CONCENTRATIONS TO BACKGROUND SOILS

FORMER MELVILLE WATER TOWER
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Name of Teat: Detection Freq: Z or Flaher Upper Ranka Mann-Whitney/Gehan Student'a or Satterthwaite T-teat Bartlett'a Teat for Equal Standard Deviationa
Queation Posed: Area 0 Freq. > bkg. Freq.? Majority are Area O? Ranka of Area 0 > bkg.? Area 0 Mean> bkg. Mean? Area 0 Standard Deviation =bkg. Std.Dev.?

Asaumption. Valid: 'NO & Poa.>~5 or use Fisher , Area 0 (a) In Top r <40% NO or use Gahan 1a>2,'b>2,>=85% Poa; both nonnllog 1a>2,'b>2, Area 0 • bkg. both normal or both lognonn.
Ta.t Criterion: P value <~ 0.05 ? P<=O.05 that 'a>=k P value <=0.05 ? t-Value> t-Tabla F-Value<-F-Table (Studenta n. If not, Satterthwaite

bkg. Area 0 P YN r k P YN P Teat Used YN bkg. Area 0 t t YN bkg. Area 0 Std.Dav. Std.Dev. F F YN

Arsenic Levela > Background? IY or N Frea. Frea. Value Value Value MeanS MeanS Value Table Olatrib. Oiatrib. bkg.ct Area oct Value Table
Area 0 > bka. sail tvae NeSS? N 22/22 159/163 1.000 N 129 114 0.5212 N 0.9927 N 6.28 3.58 NA nanoar. nanDar. NA
Area 0 > bka. sail tvoe SeSS? N 20120 159/163 OOסס.1 N 6 2 0.9999 N 1.0000 N 13 3.58 NA laanar. nonpar. NA

Area 0 arsenic surface sail concentrations are compared to background surface sail (55) for sail types present near Water Tower Site, Newport Silt Loam (Ne) and
Stisslng Slit Loam (Se). Sails in Area 0 are classified as Udorthents (UO), sail disturbed by cutting and filling, and may comprise any combination of the sail types found near the site.

interpretation of Z-Teat or Fiaher'a Exact Teat: If the 'P·Value' is less than 0.05, then it can be concluded that the twa data sets have ditterent detection frequencies that suggest the data
belong to twa ditterent populations.

Interpretation of Upper Ranka Teat: If the 'P-Value' Is less than 0.05, then it can be concluded that the twa data sets have ditterenl a distribution of upper rank values. Since 'k' samples
from the tap 'r" ranks of the combined data set belonged to the first sail subgroup, this wauld be unlikely if the data sets came from the same population.

Interpretation of Mann Whitney / Gehan Teat: If the 'P-Value' Is less than 0.05, then it can be concluded that the twa data sets have ditterent a distribution of ranked values,
based an combining the data together and comparing the rank sums belonging to each group. This Indicates the data belong to twa populations having dltterent medians.

Interpretation of Student'a t-/ Satterthwaite'a t·Teat: If the 't-Value' exceeds the lookup 't-Table' and bath sail type distributions match a 'normal' shape, then it can be concluded that the
data sets belong to twa populations having ditterent means.

Interpretation of Bartlelt'a Test: If the 'F·Value' exceeds the laakup 'F·Table' and bath sail type distributions match a 'normal' shape, then it can be concluded that the data sets belong to
twa populations having ditterent 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 0 to bkg. Sail. A twa-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 0 > bkg.) for each chemical appears at the left and Is based an four criteria:

(1) Overall decision Is YES If anyone of the Mann-Whltney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of ather 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 YESINO if Z1Fisher Test is YESINO. respectively, and ather tests are NA. Z-test Is treated as lowest priority since it relies an

datectlon frequency, nat magnitude of resulfs.
(4) Overall decision Is NA if all tests are NA. (Might occur if too few detections to be capable of detecting a statistically significant dltterence even if one exists.)

Very law frequency of detected values with detections close to the detection limits, which interferes with the power 01 statistical tests to detect a significant dltterence between groups.
.. Test of proportions wauld have insutticient power to detect a significant ditterence 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.

1/ NOs or 1/ Pas. Number of non-detected (NO) or positive (Pas.) results In data set, not Including rejected data or blank-qualified data.
1/ s or /I b Number of Area 0 (s) or bkg. (b) samples, nat including rejected data or blank-qualified data.

s = b Standard deviation of Area 0 resuUs must not be dltterent from the standard deviation of bkg. resuns.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area 0 > bkg. with 95 % confidence.

% NO Mann·Whitney test used if < 40% of data Nan-Detected and detect. limits uniformly below the range of positive values. If nat, the Gehan Test is used.
@ For the t-test, the arithmetic mean and standard deviation of un-transformed data are shawn in every case, since the t·test cannot be run if site and background

do nat bath match a normal distribution.
r,k The upper ranks test celculates the probability that k or mare samples from the tap r ranks of the combined Area 0 and bkg. data set are comprised of Area 0 data If bath

populations are in fact equal.

Table 8 - Area_O_Vs_Backgraund.xls CT0043
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TABLEA-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 Taat: Detaction Freq: Z or Flaher Upper Ranka Mann-WhltneylGehan Student'a or Satterthwaite T-teat Bartlett'a Teat for Equal Standard Deviationa
Queatlon Poaed: Area A Freq. > NESB Freq.? Majority are Area A? Ranka of Area A > NESB? Area A Mean> NESB Mean? Area A Standard Deviation =NESB Sld.Dev.?

Aaaumptlona Valid: 'NO " Poa.>-S or uae Fiaher • Area A (a) in Top r <40% NO or uae Gehan 'a>2,'b>2,>=8S% Poa; both norm/log 1s>2,'b>2, Area A " NESB both normal or both lognorm.
Teat Criterion: P value <- 0.05 ? P<-O.OS that Is>=k P value <=0.05 ? t-Value > t-Table F-Valu8<=F-Table (Studenta T). If not Setterthwaite

Concluaion: Area A>NESB? YN NESB Area A P YN r k P YN P Teat Uaed YN NESB Area A t t YN NESB Ares A Std.Dev. Std.Dev. F F YN

Subatance Freq. Freq. Value Value Value Mean· Mean· Value Table DiBlrib. Oiatrlb. NESBO AreaAO Value Table
Arsenic Y 20120 28/28 NA 32 24 0.0013 Y <.0001 Y 3.71 11.2 NA noncar. loanor. NA
Cadmium Y 2120 7/28 NA 5 5 0.0574 N 0.0021 Gehan Test Y 0.0322 0.181 NA noncar. nonDar. NA
Chromium N 20120 28/28 NA 28 20 0.0298 N 0.0453 N 11.3 12.6 NA normal nonDar. NA
Lead Y 20120 28/28 NA 33 28 <.0001 Y <.0001 Y 6.77 55 NA normal loonor. NA

Notes: Units are mglkg.

Interpretation of Z-Teat or Flahe"s Exact TeBl: If the 'P-Value' is less than 0.05, then ~ can be concluded that the two data sets have dillerent detection frequencies that suggest the data
belong to two dillerent 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 dillerent 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 I Gehan TeBl: If the 'P-Value' is less than 0.05, then it can be concluded that the two data sets have dillerent 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 dillerent medians.

Interpretation of Student'. t-I Satterthwaite's t-Te.t: If the 't-Value' exceeds the lookUp 't-Table' and both soli type distributions match a 'normal' shape, then it can be concluded that the
data sets belong to two populations having dillerent means.

Interpretation of Bartlett'. Test: If the 'F-Value' exceeds the lookup 'F-Table' and both soli type distributions match a 'normal' shape, then it can be concluded that the data sets belong to
two populations having dillerent standard deviations. In this case, tha 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 lest 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 anyone 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 YESINO if ZlFisher Test is YESlNO, 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 capeble of datecting a statistically significant dillerence 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 dillerence between groups.
.. Test of proportions would have insullicient power to detect a significant dillerence 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: 1/ NOs or I Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
I s or I 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 resulls must not be dillerent from the standard deviation 01 NESB results.
P value Probability or significance level is definad as the chance of a false poshive. If P <= 0.05 then test determines Area A > NESB with 95 % confidence.
% NO Mann-Whitney test used ~ < 40% of data Non·Detected and detect. limits uniformly below the range of positive values. If not. the Gahan Test Is used.
o 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.
r,k 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-l_Area_A.-Vs_NESB_BT.xls CT0043



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 Teat: Detection Freq: Z or Fisher Upper Ranks Mann-Whltney/Gehan Siudent's or Satterthwaite T-test Bartlett's Tesl for Equal Standard Deviations
Question Posed: Area A Freq. > NESS Freq.? Majority ere Area A? Ranks of Area A > NESS? Area A Mean> NESS Mean? Area A Stendard Deviation =NESS Sld.Dev.?

Assumptions Valid: INO & Pos.>a5 or use Fisher I Area A (s) in Top r <40% NO or use Gehan Is>2,Ib>2,>=85% Pos; both normlJog 1s>2,Ib>2, Area A & NESS both normal or bolh lognorm.
Tesl Criterion: P velue <= 0.05 ? P<=0.05 that Is>_k P velue <-0.05 ? t-Value > t-Table F-Value<=F·Table {Sludents Tl.1t not Satterthwaite

Conclusion: Area A>NESS? YN NESS Area A P YN r k P YN P Tesl Used YN NESS Area A t t YN NESS Area A Sid.Dey. Std.Dev. F F YN

Subslance FreQ. Freq. Value Value Value Mean· Mean· Vslue Table Distrib. Oiatrib. NESSO AreaAO Value Table
Arsenic Y 22/22 28/28 NA 18 14 0.0199 Y 0.0016 Y 6.28 11.2 NA nonoar. Ioonor. NA
Cadmium N 6/22 7/28 NA NA 0.056 Gehan Test N 0.0748 0.181 NA nonoar. nonoar. NA
Chromium Y 22/22 28/28 NA 36 24 0.0169 Y 0.2249 N 11.3 12.6 NA nonoar. non""r. NA
Lead Y 22/22 28/28 NA 35 24 0.0074 Y 0.0002 Y 16.6 55 NA IDOnor. loonor. NA

Notes: Units are mglkg.

Intarpretalion of Z-Tesl or Fisher's Ell8ct Test: If the 'P-Value' is less than 0.05. then it can be concluded that the two data sets have dlHerent detection frequencies that suggest the data
belong to two dlHerent populations.

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

Intarpretation 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 dlHerent 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 diHerent 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 diHerent 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 diHarent standard deviations. In this case, the satterthwaile t-Test must be usad 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 anyone 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-Whltney/Gehan, Upper Ranks Test, orT-Testls NO, and none ofthe aforementioned tests are YES.
(3) Overall decision Is YESINO if Z1Fisher Test is YES/NO, respectively, and other tests are NA Z-testls 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 II too few detections to be capable of detecting a statistically significant diHerence even II 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 diHerence 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: I NOs or 1/ Pos. Number of non-detected (NO) or positive (Pos.) results In data set, not including rejected data or blank-qualified data.
I s or 1/ b Number of Area A (s) or NESS (b) samples, not including rejected data or blank-quaillied 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.
% NO 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.
o 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.
r,k 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 CT0043



TABLEA-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: l or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T·teat 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.?

Aasumptions Valid: 'NO a. Pos.>=5 or use Fisher , Area A (s) in Top r <40% NO or use Gehan 's>2,'b>2,>_85% Pos; both norml1og 's>2,'b>2, Area A a. SESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=O.05 that 's>=k P value <=0.05 ? t·Value > t·Table F·Value<=F·Table (Studants T).II 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 V8Iue Value Mean· Mean· Valus Tsble Distrlb. Diatrlb. SESB. AreaA. Value Table
Arsenic N 15/15 28128 NA 21 12 0.9184 N 0.9838 N 16.8 11.2 NA normal Ioonor. NA
Cadmium Y 11/15 7/28 NA 5 5 0.1021 N 0.0076 Gahan Test Y 0.135 0.181 NA normal nonpar. NA
Chromium N 15/15 28128 NA 1 1 0.6512 N 0.9999 N 14.8 12.6 NA loonor. nonoar. NA
Lead Y 15/15 28128 NA 24 24 <.0001 Y <.0001 Y 10.3 55 NA loonor. loonor. NA

Notes: Units are mglkg.

Interpretation of l-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 soli 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-Teat: 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 Satterthwaitet·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 anyone olthe Mann·Whitney/Gehan, Upper Ranks Test, or T·Test is YES, regardless of otherlest 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 YESINO If ZlFlsher Test is YESlNO, 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: II NOs or II Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
II s or II 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 SESe 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.
0/0 NO Mann·Whltney test used if < 400/0 of data Non-Detected and detect. limits uniformly below the range of positive values. If not, the Gahan Test is used.
o 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.
r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area A and SESe data set are comprised of Area A data if both

populations are in fact equal.

Table A-3_Area_"-Vs_SESB_BT.xJs CT0043



TABLEA-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 Tast: Detection Freq: Z or Fishsr Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-taat Bartlett's Test for Equal Standard Deviations
Question P068d: 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: 'NO" Pos.>=5 or U68 Fisher , Area A (s) in Top r <40% NO or U68 Gehan 's>2,'b>2,>-85% Pos; both normllog h>2,'b>2, Area A " SESS both normal or both lognorm.
Test Criterion: P value <_ 0.05 ? P<=0.05 that h>-k P valua <aD.05 ? t-Value > t-Table F-Valua<-F·Table (Studenta Tl. If not Satterthwaite

Conclusion: Area A>SESS? YN SESS Area A P YN r k P YN P Test U68d YN SESS Area A t t YN SESS Area A Std.Dev. StcLDev. F F YN

Substance Freq. Freo. Value Value Value Mean· Maan· Value Tabla Distrib. Diatrib. SESSO AreeAO Velue Tabla
Arsenic N 20120 28128 NA 9 7 0.1753 N 0.5665 N 13 11.2 NA loanor. loanor. NA
Cadmium NA 0120 7128 0.0161 Y NA NA 0.181 NA NA
Chromium N 20/20 28128 NA 29 20 0.0610 N 0.2541 N 12.7 12.6 NA nonoar. nonDar. NA
Lead Y 20120 28128 NA 22 17 0.0148 Y 0.0218 Y 23.2 55 NA loonor. loonor. NA

Notes: Units are mgfkg.

Intarpratation of Z-Test or Fisher's Exact Teat: If the 'P-Value" is less than 0.05, then it can be concluded that the two data sets have different detection frequencias 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 or' 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.

Interpr&t&tion of Mann Whitney 1Gahen 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-I Sattarthwaita's t-Taat: If the "t-Value" exceeds the lookUp "t-Table" and both soli 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 Tast: If the "F-Value" exceeds the lookup "F-Table" and both soli 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 Salterthwaite 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 SESS Soli. A two-sided significance level of 0.1 is used for Bartlelt'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 anyone of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless 01 other test resulls.
(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 YESINO If ZlFlsher Test is YESlNO, 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: II NOs or II Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
II s or II 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 level is defined as the chance of a false posillve. II P <= 0.05 then test determines Area A > SESS with 95 % confidence.
% NO Mann-Whitney test used If < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. II not, the Gehan Testis 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 beckground

do not both match a normal distribution.
r,k 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.
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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 Tast: Detection Fraq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaita T-t88t Bartlett's Test for Equal Standard Davistions
Quastion Posed: Area B Freq, > NESB Freq.? Majority are Area B? Ranks of Area B > NESB? Area B Mean> NESB Mean? Area B Standard Davistion =NESB Sld.Day.?

Assumptions Valid: 'ND .. Pos.>=5 or use Fisher • Area B (s) in Top r <40% ND or use Gehan 's>2,'b>2,>-85% Pos; both normllog 18>2,'b>2, Area B .. NESB both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=O.05 thst 18>=k P value <-0.05 ? t-Value > t-Table F-Value<=F·Table IStudents n. If not Satterthwaite

Conclusion: Area B>NESB? YN NESB AreaB P YN r k P YN P Test Used YN NESB AreaB t t YN NESB AreaB SId.Day. Std.DeY. F F YN
Substance Freq. Frea. Value Value Value Msen· Mean· Value Tabte Dill1rib. Distrib. NESBO AreaBO Value Table

Arsenic Y 20120 89/89 NA 49 45 0.0111 Y 0.0027 Y 3.71 6.34 NA nonnar. nonDar. NA
Cadmium Y 2120 14/89 NA NA 0.0122 Gehan Test Y 0.0322 0.219 NA nonoar. nonoar. NA
Chromium Y 20120 89/89 NA 18 18 0.0182 Y 0.5047 N 11.3 11.7 NA normal loonor. NA
Lead Y 20120 89/89 NA 76 76 <.0001 Y <.0001 Y 6.77 37.4 NA normal nonoar. NA

Notes: Units are mglkg.

Intarpretstion of Z-Test or Fishar'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 Irequencies that suggest the data
belong to two different poputations.

Intarpretstion of Upper Ranks Tell1: II the 'P·Value' is less than 0.05, then it can ba concluded that the two data sets have different a distribution 01 upper rank values. Since 'k' samples
Irom the top 'r" ranks 01 the combined data set belonged to the Ilrst soil subgroup, this would be unlikely if the data sets came Irom the same population.

Interpretation of Mann Whitney / Gehan Test: II the 'P-Value' is less than 0.05, then it can be concluded that the two data sets have different a distribution 01 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', t-/ Satterthwaita', t-Test: II the 't-Value' exceeds the lookup '!-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 Bartlatt', Tast: 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. tn this case, the Satterthwaite t-Test must be used rather than the Student's·t-Test.

A statistical signilicance level (P value) 01 0.05 is used lor all tests that directly compare Area B to NESB Soil. A two-sided signilicancelevel of 0.1 is used lor Bartlett's test lor 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) lor each chemical appears at the left and is based on lour criteria:

(1) Overall decision is YES il anyone of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless 01 other test results.
(2) Overall decision is NO il at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the alorementioned tests are YES.
(3) Overall decision is YESINO il ZlFisher Test is YESlNO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on

detection Irequency, 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 Irequency 01 detected values with detections close to the detection limits, which interferes with the power of statistical tests to detect a signilicant difference between groups.
.. Test 01 proportions would have Insufficient power to detect a signilicant difference between groups because given this many detects in the relerence group, no number 01 detects

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

Abbreviations: # NOs or # Pos. Number 01 non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
I s or I b Number 01 Area B (s) or NESB (b) samples, not including rejected data or blank-qualified data.
s = b Standard deviation 01 Area B results must not be different Irom the standard deviation 01 NESB results.
P value Probability or significance level is defined as the chance of a false positive. II P <= 0.05 then test determines Area B > NESB with 95 % contldence.
% NO Mann-Whitney test used if < 40% 01 data Non-Detected and detect. limits unilormly below the range of positive values. If not, the Gahan Test is used.
@ For the t-test, the arithmetic mean and standard deviation 01 un-transformed data are shown in every case, since the t·test cannot be run il site and background

do not both match a normal distribution.
r,k The upper ranks test calculates the probability that k or more samples from the top r ranks 01 the combined Area Band NESB data set are comprised 01 Area B data II both

populations are in lact equal.
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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 Tnt: Detection Freq: Z or Flaher Upper Renks Mann-Whitney/Gehan Student's or Satterthweite T·test Bartlen's Test for Equal Stendard Deviations
Question Posed: Area B Freq. > NESS Freq.? Majority are Area B? Ranks of Area B > NESS? Area B Mean> NESS Masn ? Araa B Standard Deviation -NESS Std.Dev.?

Assumptions Valid: 'ND & Pos.>-S or usa Fisher • Area B (s) in Top r <40% ND or usa Gehan 18>2,'b>2,>c8S% Pos; both normllog h>2,'b>2, Area B & NESS both normal or both lognorm.
Test Criterion: P value <= 0.05 ? P<=O.OS that 's>=k P value <=0.05 ? t-Value > t-Table F-Value<=F-Table (Students Tl." not Ssnerthwaite

Conclusion: Aras B>NESS? YN NESS AreaB P YN r k P YN P Teat Usad YN NESS AreaB t t YN NESS AreaB Std.Dev. Std.Dav. F F YN

Substance Freq. Freq. Value Value Value Mean- Maan- Value Table Diatrib. Dlatrib. NESSO AraaBO Valua Table
Arsenic N 22/22 89/89 NA 79 67 0.0514 N 0.3206 N 6.28 6.34 NA nonoar. nonoar. NA
Cadmium N 6/22 14/89 NA NA 0.0548 Gehan Tesl N 0.0748 0.219 NA nonDar. nonDar. NA
Chromium N 22/22 89/89 NA 77 64 0.1805 N 0.3419 N 11.3 11.7 NA nonoar. loonor. NA
Lead Y 22/22 89/89 NA 77 72 <.0001 Y <.0001 Y 16.6 37.4 NA loonor. nonoar. NA

Notes; Units are mglkg.

Interpretation of Z-Test or Fisher's Exact Teat: 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'st-/ Ssnerthwalte'st-Te&l: If the 't-Value' exceeds the lookup '!-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 Bartlen'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 Salterthwaitet·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 NESS Soil. A two-sided significance level of 0.1 Is used for Bartlelt'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 besed on four criteria;

(1) Overall decision Is YES If anyone of the Mann-Whltney/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 YESINO if ZlFisher Test is YESlNO, 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; # NOs or # Pos. Number of non-detected (NO) or positive (Pos.) results in data set, not including rejected data or blank-qualified data.
, s or # 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 Probebility or significance level is defined as the chance of a false positive. If P <= 0.05 then test determines Area B> NESS with 95 % confidence.
% NO 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 beckground

do not both match a normal distribution.
r,k 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.
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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 for Equal StendBrd Deviations
Question Poaed: Area B Freq. > SESB Freq.? Majority are Area B? Ranks of Area B > SESB? Area B Mean> SESB Mean? Area B StendBrd Deviation =SESB Std.Dev.?

Assumptions Valid: liND & Pos.>=5 or use Fisher II Area B (a) In Top r <40% NO or uae Gehsn h>2,lIb>2,>=85% Pos; both normllog lIa>2,lIb>2, Area B &SESB both normal or both lognorrn.
Teat Criterion: P valua <= 0.05 ? P<=0.05 that 1I&>=k P value <=0.05 ? I-Value> t-Table F-Value<_F·Table (Students n. II not, Satterthwaite

Conclusion: Aree B>SESB? YN SESB AreaB P YN r k P YN P Tesl Used YN SESB AreaB I t YN SESB AreaB Std.Dev. Sid.DeY. F F YN

Subetence Fraq. Freq. Value Value Value Means Means Value Table OiBtrib. Diltrib. SESSO ArasBO Value Table
Arsenic N 15/15 89/89 NA 62 49 0.9972 N OOסס.1 N 16.8 6.34 NA normal nonDar. NA
Cadmium Y 11/15 14/89 NA NA 0.0232 Gehan Test Y 0.135 0.219 NA normal nonoar. NA
Chromium N 15/15 89/89 NA 5 5 0.4514 N 0.9999 N 14.8 11.7 NA loonor. loonor. NA
Lead Y 15/15 89/89 NA 72 72 <.0001 Y <.0001 Y 10.3 37.4 NA loonor. nonoar. NA

Notes; Units are mg/kg.

Interpretetlon of Z-Teal or Fisher's Exact Teat: If the 'P-Value' is less than 0.05. then it can be concluded that the two dBta sets have different detection frequencies that suggest the data
belong to two different populations.

Interpretation of Upper Ranks Teat: 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 soli subgroup, this would be unlikely if the data sets came from the same population.

Interpretetion of Mann Whitney / Gehan Teat: If the 'P-Value' is less than 0.05, then it can be concluded that the two data sets have dillerent 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-Teat: If the 't-Value' exceeds the lookUp '!-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'a Teat: 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 Studenrs t-Test.

A statistical signnicance level (P value) 01 0.05 is used lor all tests that directly compare Area B to SESB Soil. A two-sided significance level 010.1 is used lor Bartlett's test lor equal variance.
For each test, a YES or NO decision Is presented only il all assumptions are met. The overall decision (Is Area B > SESB) lor each chemical appears at the left and Is based on lour criteria:

(1) Overall decision Is YES If anyone of the Mann-Whitney/Gehan, Uppar Ranks Test, or T-Test is YES, regardless 01 other test results.
(2) Overall decision is NO ilatleast one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none 01 the alorementloned tests are YES.
(3) Overall decision is YESINO il Z1Fisher Test is YESlNO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on

detection Irequency, not magnitude 01 results.
(4) Overall decision is NA if all tests are NA. (Might occur if too few datections to be capabla of detecting a statistically significant dillerence even if one exists.)

Very low Irequency of detected values with detections close to the detection limits, which interferes with the power 01 statistical tests to detect a signilicant difference between groups.
•, Test 01 proportions would have Insufficient power to detect a significant dillerence between groups because given this many detacts In the relerence group, no number 01 detects

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

Abbreviations; II NOs or II Pos. Number 01 non-detected (NO) or positive (Pos.) results in data set, not Including rejected data or blank-qualified data.
II Sor II b Number 01 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 Irom the standard daviation 01 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 B > SESB with 95 % confidence.
% NO Mann-Whitney test used if < 40% 01 data Non-Detected and detect. limits unnormly below the range 01 positive values. If not, the Gahan Test is used.
o For the t-test, the arithmetic mean and standard deviation 01 un-translormed data are shown in every case, since the t·test cannot be run if site and background

do not both match a normal distribution.
r,k The upper ranks test calculates the probability that k or more samples Irom the top r ranks 01 the combined Area Band SESB data set are comprised 01 Area B data if both

populations are in lact equal.
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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 Taal: Delaclion Freq: Z or Fisher Upper Ranks Mann-Whltney/Gehan Sludent's or S8tterthwaile T-Iesl Bartlen's Tesl for Equal S18ndard Oevialions
Queslion Posed: Area B Freq, > SESS Freq.1 Majority are Area B1 Ranka of Area B > SESS1 Area B Mean> SESS Mean 1 Area B S18ndard Deviation -SESS Sld.Dev.1

Assumptions Valid: 'NO & Pos.>=5 or U88 Fisher • Area B (s) in Top r <40% NO or use Gehan 1s>2,'b>2,>:85% Poa; bolh normllog 1s>2,1b>2, Area B & SESS both normal or both I09norm.
Teat Criterion: P value <: 0.05 1 P<--Q.05 lhe! 's>-k P value <:0.05 1 I-Value> I-Table F-Value<:F·Table (Sludenls Tl. If nol S8tterthwalte

Concluaion: Area B>SESS1 YN SESS Area B P YN r k P YN P Tesl Used YN SESS AreaB I I YN SESS Area B SId.Dev. Sld.Dev. F F YN

Subsl8nce Frea. Frea. Value Value Value Meane Mean- Value Table Distrib. Dislrlb. SESSO AreaBO Value Tab18
Arsenic N 20120 89/89 NA 11 8 0.8848 N 0.9999 N 13 6.34 NA loonor. nonoar. NA
Cadmium NA 0/20 14/89 NA NA NA 0.219 NA NA
Chromium N 20120 89/89 NA 21 18 0.4287 N 0.8385 N 12.7 11.7 NA nonoar. loonor. NA
Lead Y 20120 89/89 NA 77 69 0.0016 Y 0.0012 Y 23.2 37.4 NA loonor. nonnar. NA

Notes: Units are mglkg.

lnterprel8lion of Z-Teat or Fisher's Exact Tesl: If the 'P-Value' is less than 0.05, then It can be concluded that the two data sets have different detection Irequencies that suggest the data
belong to two different populations.

Inlerpre18lion of Upper Ranks Tesl: II the 'P-Value' is less than 0.05, then it can be concluded that the two data sets have different a distribution 01 upper rank values. Since 'k' samples
Irom the top ',. ranks 01 the combined data set belonged to the lirst soil subgroup, this would be unlikely il the data sets came Irom the same population.

Inlerpre18lion of Mann Whitney / Gehan Tesl: II the 'P-Value' is less than 0.05, then It can be concludad that the two data sets have different a distribution 01 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.

Inlerpre18lion of Sludenl's 1-/ Sanerthwalte's I-Tesl: 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.

Inlerprel8lion of Barllen'. Teat: If the 'F-Value' exceeds the lookup 'F-Table' and both soil type distributions match a 'normal' shape, then II 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 signilicance level (P value) 01 0.05 Is used lor all tests that directly compare Area B to SESS Soil. A two-sided signilicance level 01 0.1 is used lor Bartlett's test lor equal variance.
For each test, a YES or NO decision Is presented only il all assumptions are met. The overall decision (is Area B > SESS) lor each chemical appears at the left and is based on lour criteria:

(1) Overall decision is YES il anyone 01 the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless 01 other test results.
(2) Overall decision is NO If at least one 01 Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the alorementloned tests are YES.
(3) Overall decision is YEs/NO II ZlFlsher Test Is YESlNO, respectively, and other tests are NA. Z-test is treated as lowest priority since it relies on

detection Irequency, not magnitude 01 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 Irequency 01 detected values with detections close to the detection limits, which Interferes with the power 01 statistical tests to detect a significant difference between groups.
.. Test 01 proportions would have insufficient power to detect a significant difference between groups because given this many detects in the relerence group, no number 01 detects

In the comparison group could be judged to be signilicantly greater.

Abbreviations: I NOs or I Pos. Number 01 non-detected (NO) or positive (Pos.) results in data set. not including rejected data or blank-qualified data.
I s or I b Number 01 Area B (s) or SESS (b) samples, not Including rejected data or blank-qualified data.
s : b Standard deviation 01 Area B resulls must not be different Irom the standard deviation of SESS results.
P value Probability or significance level Is delined as the chance of a false posilive. If P <= 0.05 then test determines Area B > SESS with 95 % confidence.
% NO Mann·Whltney test used il < 40% 01 data Non-Detected and detect. limits unilormly below the range 01 positive values. If not. the Gehan Test is used.
o For the t-test, the arithmetic mean and standard deviation 01 un-translormed data are shown in every case, since the t·test cannot be run il site and background

do not both match a normal distribution.
r,k The upper ranks test calculates the probability that k or more samples Irom the top r ranks 01 the combined Area Band SESS data set are comprised 01 Area B data If both

populations are In lact equal.
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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 Teat: Detaction Freq: Z or Fiaher Upper Ranka Mann-Whitney/Gehan Student'a or satterthwaite T-taat Bartlett'a Teat for Equal Standard Deviationa
Queation Poaed: Araa C Freq. > NESB Freq.? Majority are Area C? Ranka of Area C > NESB? Area C Mean> NESB Mean? Area C Standard Deviation =NESB Std.Dev.?

Asaumptiona Valid: 'ND & Poa.>=S or uae Fiaher , Araa C (a) in Top r <40% ND or use Gehan 1Ia>2,'b>2,>=8S% Poa; both normllog 'a>2,'b>2, Area C & NESB both nonnel or both lognorm.
Teat Criterion: P value <_ 0.05 ? P<=O.OS that '8>-k P value <=0.05 ? t-Value > t-Table F-Valu8<=F-Table (Studenta n. If not Satterthwaite

Concluaion: Area C>NESB? YN NESB Area C P YN r k P YN P Teat Used YN NESB AreaC t t YN NESB AreaC Std.Dev. Std.Dev. F F YN

Subatance Freq. Freq. Value Value Value Mean- Mean- Value Table Diatrib. Diatrib. NESBO Area CO Value Table
Arsenic Y 20120 58/58 NA 36 32 0.0060 Y 0.0033 Y 3.71 7.51 NA nonoar. nonoar. NA
Cadmium N 2120 1/58 NA NA 0.2970 Gehan Test N 0.0322 0.139 NA nonoar. nonDar. NA
Chromium N 20120 58/58 NA 2 2 0.5504 N 0.9981 N 11.3 9.84 NA normal nonoar. NA
Lead Y 20120 58/58 NA 55 52 <.0001 Y <.0001 Y 6.77 32.1 NA normal non""r. NA

Noles: Units are mglkg.

Interpretation 01 Z-Teat or Flaher'a Exact Teat: II 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 Ranka Teat: II the 'P-Value' is less than 0.05, then it cen 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 Teat: II 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 01 Student'a tal Satterthwaite'a t-Teat: If the 't-Value' exceeds the lookup 't-Table' and both soli 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'a Teat: 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 chemical appears at the left and is besed on four criteria:

(1) Overall decision Is YES if anyone of the Mann-Whitnay/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test resulls.
(2) Overall decision is NO if at least one of Mann·Whitney/Gahan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YESINO if ZlFisher Test is YESlNO, respectively, and other tests are NA. Z·test is treated as lowest priority since it relies on

detection frequency, not magnitude of resulls.
(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: , NOs or , Pos. Number 01 non-detected (NO) or positive (Pos.) resulls in data set, not including rejected data or blank·qualified date.
, s or , b Number of Area C (s) or NESS (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 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 C > NESS with 95 % confidence.
% NO Mann-Whitney test used if < 40% of data Non-Detected and detect. limits uniformly below the range of positive values. II not, the Gehan Test is used.
o 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.
r,k The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined Area C and NESS data set are comprised of Area C data if both

populations are in fact equal.
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TABLEA-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: l 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: INO & Pos.>=S or use Fishar I Area C (s) in Top r <40% NO or use Gehan Is>2,Ib>2,>=8S% Pos; both normllog Is>2,Ib>2, Area C • SESB both normal or both lognonn.
Test Criterion: P value <= O.OS ? P<=O.05 that Is>=k P value <=0.05 ? t-Value > t-Table F-Valu8<=F-Table IStudente Tl. II not satterthwaite

Conclusion: Area C>SESB? YN SESB AreaC P YN r k P YN P Test Used YN SESB AreaC t t YN SESB AreaC Std.Dev. Std.Dev. F F YN

Sub8t8nce Freq. Freq. Value Value Value Mean· Mean· Value Table Distrib. Oistrib. SESBO Area CO Value Table
Arsenic N 15/15 58/58 NA 2 1 0.9600 N 0.9999 N 16.8 7.51 NA normal nonoar. NA
Cadmium N 11/15 1/58 NA NA 0.3306 Gahan Test N 0.135 0.139 NA normal nonoar. NA
Chromium N 15/15 58/58 NA 1 1 0.7945 N OOסס.1 N 14.8 9.84 NA loonor. nonoar. NA
Lead Y 15/15 58/58 NA 51 46 0.0012 Y 0.0002 Y 10.3 32.1 NA loonor. nonoar. NA

Notes: Units are mglkg.

Interpretation of l-Test or Fisher's Exact Teet: 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, fhen 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 dafa belong to two populations having different medians.

Interpretation of Student'. 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'. 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 anyone 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/Gahan, Upper Ranks Test, or T-Test Is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YES/NO if ZlFisher Test is YESlNO, 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 tasts are NA. (Might occur if too lew 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 01 detects

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

Abbreviations: I NDs or I Pos. Number of non-detected (ND) or positive (Pos.) results in data set, not including rejected data or blank·quallfied data.
I Sor /I 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 Testis used.
o 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.
r,k 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.
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TABLEA-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: Detection Freq: Z or Fisher Upper Ranks Mann-Whitney/Gehan Student's or Satterthwaite T-test Bartlett's Test for Equal Standard Davlations
Question Posed: Area 0 Freq. > NESS Freq.? Majority are Area O? Ranks of Area 0 > NESS? Area 0 Mean> NESS Mean? Area 0 Standard DevIation =NESS Std.Dav.?

Assumptions Valid: 'NO & Pos.>-S or use Fisher , Area 0 (s) in Top r <40% NO or U88 Gahan 's>2,'b>2,>=8S% Pos; both normlJog '8>2,'b>2, Area 0 & NESS both normal or both lognorm.
Test Criterion: P value <= O.OS ? P<=O.OS that 's>-k P value <=O.OS ? t-Value > t-Table F-Value<=F-Table (Students T).1f not, Satterthwaite

Conclusion: Area O>NESS? YN NESS Area 0 P YN r k P YN P Test Used YN NESS Area 0 t t YN NESS Area 0 Std.Dev. Std.DeY. F F YN

Substsnce Freq. Freq. Vslue Value Value Maano Meano
Value Table Oiatrib. Olatrib. NESSO Area DO Valus Table

Arsenic N 22122 159/163 OOסס.1 N 1/1 114 0.52t2 N 0.9927 N 6.28 3.58 NA nonoar. nonoar. NA
Cadmium N 6122 201163 NA NA 0.0283 Gehan Test N 0.0748 0.15 NA nonoar. nonoar. NA
Chromium N 22/22 163/163 NA " 106 0.5361 N 0.98S5 N 11.3 9.15 NA nonoar. nonoar. NA
Lead Y 22/22 163/163 NA " 120 0.0238 Y 0.0012 Y 16.6 34.6 NA loonor. nonoar. NA

Notes: Units are mglkg.

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 differem a distribution of upper rank values. Since 'k' samples
from the top 'r' ranks of the combined data set belonged to the first soli subgroup, this would be unlikely if the data sets came from the same population.

Interpretation of Menn 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 compering the rank sums belonging to each group. This indicates the data belong to two populations having different medians.

Interpretation of Student'st-/ Setterthwaite'st-Teat: If the 't-Value' exceeds the lookup 't-Table' and both soli 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, tha 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 0 to NESS Soil. A two-sided significance level 01 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 0 > NESS) for each chemical appears at the left and Is based on four criteria:

(1) Overall decision is YES ~ anyone 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 ZlFlsher Testis YESlNO, respectively, and other tests are NA. Z·test is treated as lowest priority since it relies on

detection frequency, not magnitude 01 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 dmerence 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: 1/ NOs or 1/ Pos. Number of non·detected (NO) or positive (Pos.) results In data set, not Including rejected data or blank-qualified data.
1/ s or 1/ b Number of Area 0 (s) or NESS (b) samples, not Including rejected data or blank-qualifled data.
s _ b Standard deviation of Area 0 results must not be dilferent Irom the standard deviation 01 NESS resulls.
P value Probability or significance level is defined as the chance of a false positive. If P <= 0.05 then test datermlnes Area 0 > NESS with 95 "10 confidence.
% NO Mann-Whitney test used if < 40"10 of data Non·Oetected and detect. limits uniformly below the range of positive values. If not, the Gahan Test is used.
o 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.
r,k The upper ranks test calculates the probability that k or more samples from the lop r ranks of the combined Area 0 and NESS data set are comprised of Area 0 data if both

populations are in fact equal.
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TABLEA·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-WhilneylGehan Sludenl's or Satterthwaile T·Iesl Bartlell's Tesl for Equal Standard Deviations
Quesllon Posed: Area 0 Freq. > SESS Freq.? Majorily are Area O? Ranks of Area 0 > SESS? Area 0 Mean> SESS Mean? Area 0 Standard Deviation .SESS Std.Dev.?

Assumptions Valid: liND & Pos.>=5 or U88 Fisher II Area 0 (s) in Top r <40% NO or usa Gehan IIs>2,lIb>2,>=85% Pos; bolh normllog h>2,lIb>2, Area 0 & SESS bolh normal or both lognorm.
Tnl Crilerion: P value <= 0.05 ? P<--o.05 Ihallls>.k P value <=0.05 ? t·Value > t·Table F·Value<=F·Table (Students T). " not, Sallerthwaite

Conclusion: Area D>SESS? YN SESS Area 0 P YN r k P YN P Test Usad YN SESS Are. 0 t t YN SESS Area 0 Std.Dev. Std.Dev. F F YN

Substance FreQ. FreQ. Value Value Value Mean· Mean· Value Tabla Distrib. Di81rib. SESSO Area DO Value Table
Arsenic N 20120 1591163 OOסס.1 N 6 2 0.9999 N OOסס.1 N 13 3.58 NA loonor. nonoar. NA
Cadmium NA 0120 201163 NA NA NA 0.15 NA NA
Chromium N 20120 1631163 NA 1 1 0.8907 N 1.0000 N 12.7 9.15 NA nonoar. non08r. NA
Lead Y 20120 1631163 NA 91 86 0.0165 Y 0.1778 N 23.2 34.6 NA loonor. nonoar. NA

Notes: Units are mglkg.

Interpretation of Z-Test or Fisher's Exact Ta81: If the 'P-Yalue' is less than 0.05, then it can be concluded that the two data sets have dillerent detection frequencies that suggest the data
belong to two dillerent populations.

Intarpretation of Upper Ranks Test: If the 'P-Yalue' is less than 0.05, then it can be concluded that the two dalB sets have dillerenta distribution of upper rank values. Since 'k' samples
from the top ',. ranks of the combined dalB set belonged to the first soli subgroup, this would be unlikely If the data sets came from the same population.

Intarpretation of Mann Whitney I Gehan Test: If the 'P-Yalue' is less than 0.05, then It can be concluded that the two dalB sets have dillerent a distribution of ranked values,
based on combining the data together and comparing the rank sums belonging to each group. This indicates the dalB belong to two populations having dlfterent medians.

Interpretation of Student's t- I Sallerthwaite's t·Test: If the 't-Yalue' exceeds the lookup '!-Table' and both soil type distributions match a 'normal' shape, then it can be concluded that the
data sets belong to two populations having dillerent means.

Interpretation of Bartlell'. Test: If tha 'F·Yalue' 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 dillerent 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 lor 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) Overall decision Is YES If anyone of the Mann-WhitneylGehan, Upper Ranks Test, or T-Test Is YES, regardless of other test results.
(2) Overall decision is NO if at least one of Mann-WhltneylGehan. Upper Ranks Test. or T-Test Is NO, and none of the aforementioned tests are YES.
(3) Overall decision is YEs/NO if ZlFisher Test is YESlNO, 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 dillerence even if one exists.)

Yery low frequency of detected values with detections close to the detection limits, which interferes with the power of stalistlcaltests to detect a significant dillerence between groups.
.. Test of proportions would have Insullicient power to detect a significant dillerence 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.
# s or # b Numbar of Area D (s) or SESS (b) samples, not including rejected dalB or blank-qualified dalB.
s • b Standard deviation of Area D results must not be dillerent from the standard deviation of SESS results.
P value Probability or silPlflcance 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, tha Gahan Test is used.
o 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.
r,k 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.
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Melville Water Tower SASE

ATTACHMENT B To APPENDIX G
Of the SASE Report

Melville Water Tower, Portsmouth RI

Summary of the Upper Ranks Test

The Quantile test

Appendix G,
Attachment B

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 nand 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 rand 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:

a=

The choice of what size subset of the data set is selected to examine the upper ranks of the data

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, a2, of an outcome where the

actual number of site samples, k2, that occur among this subset is equal to k2 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 smaller 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 results 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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Melville Water Tower SASE Appendix G,
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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
Site Rank (k) Overall Rank (r)Concentrations Site Concentrations

32.2 1
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 12.5 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:

f (15 + 2~ ~ 21)(2.1)
.-12 28 l la = ~l--=-=_---:-__---:- _

(15;8 28)

f ( 22! ) ( 21! )
i=12 (28 - i)! (i - 6)! (i! )(21 - i)!

=
( 43' )

(28! )(15)!

= 0.9184

The computation of factorials in this instance was performed by computer programs. However,

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 IX for the Quantile test when IX is approximately equal to 0.05

Number d Site Measurements, n

6 10 16 20 25 30 36 40 46 50 66 60 65 70 75 80 86 90 96 100
6 r, k 8,8 10,10 13,13 15,15 17,17 19,19 21,21

a 0.051 0.057 0.043 0.048 0.051 0.054 0.056

10
4,4 5,5 14,12 8,8 9,9 10,10 12,12 13,13 14,14 15,15 17,17 18,18 19,19 20,20 21,21 23,23

0.043 0.057 0.045 0.046 0.052 0.058 0.046 0.050 0.054 0.057 0.049 0.052 0.055 0.057 0.059 0.053

16
2,2 3,3 4,4 5,5 6,6 7,7 8,8 9,9 9,9 10,10 11,11 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 0.051 0.050 0.049 0.058 0.057 0.056 0.055

20
9,4 8,5 6,5 4,4 5,5 9,8 6,6 7,7 8,8 8,8 9,9 10,10 10,10 11,11 12,12 12,12 13,13 14,14 14,14 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

26
6,3 6,4 3,3 6,5 4,4 5,5 5,5 6,6 11,10 7,7 8,8 8,8 9,9 9,9 10,10 11,11 11,11 11,11 12,12 12,12

0.041 0.043 0.046 0.052 0.055 0.041 0.059 0.048 0.042 0.050 0.042 0.053 0.045 0.055 0.048 0.042 0.050 0.058 0.052 0.060

30
3,2 2,2 10,6 3,3 11,8 4,4 8,7 5,5 6,6 6,6 7,7 7,7 8,8 8,8 9,9 9,9 9,9 10,10 10,10 11,11

0.047 0.058 0.052 0.058 0.045 0.056 0.045 0.054 0.040 0.053 0.041 0.052 0.042 0.051 0.042 0.050 0.059 0.049 0.057 0.049

36
8,3 2,2 6,4 3,3 6,5 4,4 4,4 8,7 5,5 9,8 6,6 6,6 7,7 7,7 8,8 8,8 8,8 9,9 9,9 10,10

0.046 0.045 0.058 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
4,2 5,3 4,3 10,6 3,3 6,5 4,4 4,4 8,7 5,5 9,8 6,6 6,6 11,10 7,7 7,7 8,8 8,8 8,8 9,9

0.055 0.048 0.057 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

46
4,2 9,4 2,2 8,5 3,3 8,6 6,5 4,4 4,4 8,7 5,5 5,5 9,8 6,6 6,6 11,10 7,7 7,7 8,8 8,8

0.045 0.047 0.059 0.052 0.042 0.041 0.054 0.045 0.058 0.041 0.046 0.057 0.056 0.047 0.055 0.046 0.047 0.054 0.041 0.047

60
6,3 2,2 6,4 12,7 3,3 8,6 6,5 4,4 4,4 8,7 5,5 5,5 9,8 6,6 6,6 6,6 7,7 7,7 7,7

0.052 0.050 0.051 0.050 0.049 0.049 0.059 0.047 0.059 0.041 0.045 0.054 0.051 0.043 0.050 0.058 0.042 0.048 0.054

65
3,2 2,2 4,3 8,5 3,3 5,4 6,5 9,7 4,4 4,4 8,7 5,5 5,5 9,8 6,6 6,6 6,6 11,10 7,7

0.059 0.043 0.056 0.058 0.041 0.041 0.046 0.042 0.048 0.059 0.040 0.043 0.052 0.048 0.040 0.047 0.054 0.043 0.043

60
3,2 5,3 4,3 6,4 3,3 3,3 8,6 6,5 9,7 4,4 4,4 13,10 5,5 5,5 5,5 9,8 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

86
3,2 5,3 2,2 6,4 10,6 3,3 3,3 6,5 6,5 4,4 4,4 4,4 13,10 5,5 5,5 5,5 9,8 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

70
8,3 9,4 2,2 4,3 8,5 5,4 3,3 3,3 6,5 6,5 4,4 4,4 4,4 13,10 5,5 5,5 5,5 9,8 9,8

0.057 0.048 0.047 0.055 0.050 0.041 0.046 0.057 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 2,2 4,3 6,4 10,6 3,3 3,3 8,6 6,5 9,7 4,4 4,4 5,5 13,10 8,7 5,5 5,5 5,5

0.049 0.056 0.043 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
4,2 6,3 5,3 2,2 6,4 8,5 5,4 3,3 3,3 6,5 6,5 9,7 4,4 4,4 7,6 13,10 8,7 5,5 5,5

0.059 0.048 0.053 0.055 0.046 0.055 0.042 0.045 0.055 0.041 0.052 0.043 0.045 0.053 0.058 0.051 0.046 0.045 0.051

86
4,2 3,2 5,3 2,2 4,3 4,3 10,6 5,4 3,3 3,3 6,5 6,5 9,7 4,4 4,4 7,6 10,8 8,7 5,5

0.054 0.058 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

90
3,2 5,3 2,2 6,4 6,4 8.5 5,4 3,3 3,3 8.6 6,5 6,5 4,4 4,4 4,4 7,6 10,8 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

95
3,2 9,4 2,2 2,2 4,3 8,5 10,6 5,4 3,3 3,3 6,5 6,5 9,7 4,4 4,4 4,4 7,6 10,8

0.048 0.048 0.042 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

100
3,2 6,3 5,3 2,2 4,3 6,4 10,6 5,4 3,3 3,3 3,3 6,5 6,5 9,7 4,4 4,4 4,4 7,6

0.044 0.057 0.054 0.052 0.053 0.058 0.049 0.043 0.043 0.051 0.059 0.044 0.053 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 a. is approximately equal to 0.026

Number of Site Measurements, n

6 10 16 20 26 30 36 40 46 60 66 60 66 70 76 80 86 90 96 100

5
r, k 9,9 12,12 15,15 17,17 20,20 22,22 25,25

or. 0.030 0.024 0.021 0.026 0.024 0.028 0.025

10
7,6 6,6 8,8 9,9 11,11 12,12 14,14 15,15 17,17 18,18 20,20 21,21 23,23 24,24 26,26 27,27

0.029 0.028 0.022 0.029 0.024 0.029 0.025 0.029 0.025 0.029 0.026 0.029 0.026 0.029 0.026 0.029

16
11,5 6,5 5,5 6,6 7,7 8,8 9,9 10,10 11,11 13,13 14,14 15,15 16,16 17,17 18,18 19,19 21,21 21,21 22,22 23,23

0.030 0.023 0.021 0.024 0.026 0.027 0.028 0.029 0.030 0.022 0.023 0.023 0.024 0.025 0.025 0.026 0.021 0.027 0.027 0.027

20
8,4 3,3 4,4 5,5 6,6 7,7 12,11 13,12 9,9 10,10 11,11 12,12 13,13 13,13 14,14 15,15 16,16 17,17 17,17 18,18

0.023 0.030 0.026 0.024 0.022 0.020 0.021 0.024 0.028 0.026 0.024 0.023 0.022 0.029 0.027 0.026 0.025 0.024 0.029 0.028

26
2,2 8,5 6,5 7,6 5,5 6,6 10,9 7,7 8,8 13,12 9,9 10,10 11,11 11,11 12,12 13,13 13,13 14,14 15,15 15,15

0.023 0.027 0.021 0.023 0.025 0.020 0.026 0.027 0.023 0.027 0.027 0.024 0.022 0.028 0.025 0.023 0.028 0.025 0.023 0.028

30
6,3 6,4 9,6 4,4 7,6 5,5 9,8 6,6 7,7 12,11 8,8 9,9 9,9 10,10 10,10 11,11 11,11 12,12 13,13 13,13

0.026 0.026 0.026 0.021 0.029 0.026 0.024 0.029 0.023 0.021 0.025 0.021 0.027 0.023 0.029 0.025 0.030 0.026 0.023 0.027

36
7,3 4,3 3,3 6,5 4,4 10,8 5,5 9,8 6,6 7,7 7,7 8,8 8,8 9,9 9,9 10,10 10,10 11,11 11,11 12,12

0.030 0.030 0.023 0.020 0.026 0.022 0.027 0.024 0.027 0.020 0.027 0.021 0.027 0.022 0.027 0.022 0.027 0.022 0.027 0.023

40
3,2 4,3 8,5 11,7 6,5 4,4 10,8 5,5 9,8 6,6 10,9 7,7 12,11 8,8 8,8 9,9 9,9 10,10 10,10 11,11

0.029 0.022 0.028 0.025 0.028 0.030 0.026 0.027 0.023 0.026 0.028 0.024 0.020 0.023 0.029 0.022 0.027 0.021 0.026 0.021

46
3,2 8,4 6,4 3,3 8,6 4,4 7,6 5,5 5,5 9,8 6,6 10,9 7,7 7,7 8,8 8,8 8,8 9,9 9,9 10,10

0.023 0.029 0.030 0.026 0.021 0.023 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

60
2,2 6,4 3,3 11,7 6,5 4,4 7,6 5,5 5,5 9,8 6,6 6,6 7,7 7,7 12,11 8,8 8.8 13,12 9,9

0.025 0.022 0.021 0.027 0.026 0.026 0.028 0.021 0.028 0.022 0.023 0.029 0.020 0.025 0.020 0.022 0.026 0.027 0.023

66
2,2 4,3 8,5 3,3 8,6 4,4 4,4 10,8 5,5 5,5 9,8 6,6 6,6 10,9 7,7 7,7 12,11 8,8 8,8

0.022 0.029 0.028 0.028 0.021 0.020 0.029 0.021 0.022 0.028 0.022 0.023 0.028 0.029 0.023 0.027 0.023 0.023 0.027

60
14,5 4,3 8,5 3,3 11,7 6,5 4,4 7,6 10,8 5,5 5,5 9,8 6,6 6,6 10,9 7,7 7,7 7,7 8,8

0.022 0.024 0.021 0.023 0.029 0.024 0.023 0.023 0.024 0.023 0.029 0.022 0.022 0.027 0.027 0.021 0.025 0.030 0.021

66
6,3 7,4 6,4 10,6 3,3 8,6 6,5 4,4 7,6 10,8 5,5 5,5 9,8 6,6 6,6 10,9 7,7 7,7 7,7

0.028 0.021 0.025 0.025 0.029 0.021 0.029 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
6,3 2,2 6,4 8,5 3,3 13,8 6,5 4,4 4,4 7.6 10,8 5,5 5,5 9,8 6,6 6,6 6,6 10,9 7,7

0.024 0.029 0.021 0.028 0.025 0.026 0.023 0.022 0.028 0.028 0.027 0.024 0.029 0.022 0.021 0.025 0.029 0.030 0.022

76
11,4 2,2 4,3 8,5 3,3 9,6 8,6 6,5 4,4 7,6 7,6 10,8 5,5 5,5 9,8 6,6 6,6 6,6 10,9

0.022 0.026 0.028 0.022 0.022 0.028 0.021 0.027 0.024 0.023 0.030 0.029 0.024 0.029 0.021 0.021 0.024 0.028 0.028

80
7,3 2.2 4,3 6,4 10,6 3,3 13.8 6.5 4,4 4,4 7,6 10,8 5,5 5,5 5,5 9,8 6,6 6,6 6,6

0.028 0.024 0.024 0.028 0.024 0.027 0.027 0.023 0.020 0.026 0.024 0.023 0.020 0.025 0.029 0.021 0.020 0.024 0.027

86
3,2 2,2 4,3 6,4 8,5 3,3 9,6 8,6 6,5 4,4 4,4 7,6 10,8 5,5 5,5 5,5 9,8 6,6 6,6

0.029 0.021 0.021 0.023 0.028 0.023 0.030 0.020 0.026 0.022 0.028 0.026 0.024 0.021 0.025 0.029 0.021 0.020 0.023

90
5,3 11,5 9,5 8,5 3,3 3,3 13,8 6,5 6,5 4,4 4,4 7,6 10,8 5,5 5,5 5,5 9,8 9,8

0.020 0.027 0.023 0.023 0.021 0.028 0.028 0.022 0.029 0.024 0.029 0.028 0.026 0.022 0.025 0.030 0.021 0.025

96
10,4 2,2 4,3 6,4 10,6 3,3 11,7 8,6 6,5 4,4 4,4 7,6 7,6 10,8 5,5 5,5 5,5 9,8

0.029 0.029 0.028 0.029 0.023 0.025 0.026 0.020 0.025 0.021 0.026 0.024 0.029 0.027 0.022 0.026 0.030 0.021

100
6,3 2,2 4,3 6,4 8,5 3,3 3,3 13,8 6,5 6,5 4,4 4,4 7,6 10,8 10,8 5,5 5,5 5,5

0.029 0.027 0.025 0.025 0.028 0.022 0.029 0.028 0.022 0.028 0.023 0.027 0.025 0.022 0.028 0.022 0.026 0.030
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APPENDIX H 
 

PRO UCL 4.0 SOFTWARE PRINTOUTS 
IDENTIFICATION OF EPC FOR ARSENIC 



· .
, 0, 2 l 3· 4 I . 5

~Sample Locatl~n 101 Arsenic !d_ArSelnic! NROS_Atsenic 1 GROS:-Arsenic -"i--LnROSj~rs~';;~ - .
1 ~'MWf-A3300* . '9.2---" -----:r-----·-9.2; ------g:-i'o-- - ·-··9.i

I_.. '2" .: MWT-A3350 5.1 1. 5. f 5.1 5.1
·---3--~MWi-A3360 .__ ._.. 10 1 10 . ... . ~10' 10

-- 4-··-!Mw:T.A4350 '4.5 1, 4.5 4.5 4.5
""5'" '~MWT~A4360 _. "3:9' f'" ·3~9. 3.9 3.9

'--'6 --; MWT-A5300* '7."9 .. 1 7.9
1

7.9 J 7.9

'-1"'-]MWT-A5350 7.3' 1 7.3 7.3 7.3
_..~----i. . . -- j - -_._-

8 :MWT-A5360S 3.9, 1 3.9 3.9 3.9
-_·-9--~·iMWT-A635b - .. __..._.... - 23 23: 23 23

- .. -10-:MWT-A6360 3.7 ( 3.7: 3.7 3.7

. 11'- ':MWT-A7300 9.7 1 9.7 . 9.7 9.7

"'-12-iMWT-A7350-AVG 12.5 ., 1 12.5 '12.5' 12.5

'-:-13'-;MWT-A7360S ""ifi' 1 6.7 --6~7 6.7

_··~·~~~~~1:~~::;:~~ __ _ ~:.~;.... ~: ~~~:. . ~:~ ~:~
-1's"IMWT-A9300 _ '.~=.~~~'.~ ~~~~6.:.. 1 3:6" .. '''3.6""'''--' 3.6
'1'7'rMWT~A9350 241 1: 24 '-24f 24

••••s,........_~ ••~ - _. j-. - - •• ••• '._.'-18""" .MVir::A9360S: 21: 1: 21· 21 21
-~MWr:A10350 ..: _.....--··16~-· .. '-f" 16 "16' 16
_____ ._. _. -- • •. .J ••• - •• -- ----- ••r -... M' ~

20 iMWT-A10360S!' 4.8; 1. 4.8 4.8, 4.8
--'21"-'rMwi-:A11360 ..... _~.....- ._. -5)~' . 1. 5:7: 5.7 5.7
~ .• J--22 1~,.wf-A11300S-'· 'f-" "-'-"'-1'2f-"" . '''fl'' 12: 12 12

··'·~jMwT-A1131·6·s ... -1- ... , .•. -·13 ..···· "1( 13' .... "'1'3 13
••~"-_.~ -- - .. ". -, • __ •• - .. _:.. .. _,-. ,~.- •. *' ,.~., , -

--~2~5-~~~~~~~::b:'-- .i--.---..--.~~:~-. -.0. -~' ~:: ~~:.,~_.. ~;
· I '

--·26---iMwT~A1·f340B"--;··' - .-.. "-22~-" .. ·1!"· 22," ..... ··"2i-" .... - 22

·-27~-··;MWr-A11350B--"T--··-""-···f9i"· - 1· 19, .. '19-' . 19
. .__~ - __.. __ - .... l ....---. ..j ••- ,..1_. ~ f __.1_.__ .

28 iMWT-A11360S i 20 j 1, 20; 20: 20
-29 ·jMwT-BOO20S-·····t---·""-·--7.sT·· "'1 7:8 7.8' .- - - .. 7.8

--3O""TMWT~B'1600B' ....r-..----. -- ·2".4~·· 1:' i4 -T4~' - 2.4
-'31-' IMWT~E31"ODOS ....T····--· .. ·"2Ar '1': 2.4' '·:r4~· 2.4

'·-32-·-!·MWT~B1010:AVG ---;_ ... _- ·-'2.E~r "1",._" 2.8 2".sr-'· _. 2.8
"-'33-·IMWi'~B1026"B--··--' -; ,.." .. -··i3r- -- . -{. . 3.3' '-3.3) - 3.3

=~-~i.M.~~~~3~~_: ·.····~C:=~=··~~: . ~ ..'~~ ..~.;. 22' .- ··"22;-- 22
35 iMWT-B4070S I 5.7: 1: '5)' .. .... ··-5):-·.... ...... 5.7
._-.; ••• ...... • • ••• _ ..0 •• .1. _ . __ ....' ....
36 iMWT-B4080S! 17! 1= 17 .. _.... -171 - ·1'7

--.1.- - - _J_ _ .. _ 1_ .. -. . .. _.' -. --
37 :MWT-B4080S i 15; 1, 15 15t 15

,.. __'_','" __ _ ~_._ • _ ,._ ,_.__ • _ L

38 IMWT-B4D9DB 1 8.9, \ 8.9 8.9 8.9
····39-1MWT:·i34"i>100S· .. · ..·:-···-··--··2f· l' 2.7 2.7 2.7

-40·-!·MWT~B401·OOS ..···T-···· .. ··---·-·5.3~·.. .. 1 5.3. "5~3; 5.3

·-·-4·1-iMWT~B46f10B·"·· .. ..······-··..···i)j·- .. · 1 2.7 _. "i7~· -2:7
! , , _ r '.' _ ._ J

··-42-··:MWT~B5070B'· '-,"- ·..······-55, .. · 1. 5.7' 5.7' 5.7
-~43--IMwT~B50aoB' ._._;- ...... --·f5:· ... '·-1:" 15' .. 15; 15

'--"4-4- -: MwT:S50908:' 3~1! . 1 3.1 "3:1r- 3.1
"45-TMWf:sS01()OS'" ...,.. - ...... '-'-i9: 1 3.9; ··i{ '3:9

--46--'1MWT:S501'10B-AVri ··----···5:5:·· 1 . 5.5; ·5.5" ... 5.5

'-·4"i--jMwi:s50110s"'· .' . _ 2.9;" 1: 2.9, 2.9' . 2.9

-'·"4s-iMWT-B6070S··o -':' .--_.- 23" . '1'" 23: 23' 23

..···:i9IMWT-B60aos· ._ .._'- ..-_ .. '14' '1: ' 14'; ... '14:"- 14

--..50--; MWT-B6090B ... - ·1' "3.8;' 1' 3~8;' .. "·3'-8"- 3.8
.._. 5'1'--! MWT-B€io'100S'- ..._'. ,... . Ta"·· l' 1.8: 1.8 1.8

• !



. 0 I. . . 2 I 3.' _.1 4 I ' 5

i'Sample Locatio~ IDI -ArseJ:l16>, d_ArseiJic . ~Ros_Arsenic.l· GROS~Arsenic t 'lnROS_Arsenic
52" iMWT-B60TfoB--" 2.8: -, 1 ----'.-.-2.8-----. 2.8:"------2:"8

'53"- ~MWT-B7070B 22:- T 22 ..... ii' 22
S4'-'lMWT-B7080BR 4.2; l' 4,2 4.2' 4.2

55' "'iMWT:B7090B ,(S·.... '1 4.6 4.6 1 4.6
I.

56 IMwT-sio1'OOB ... '2.3," . "1
1

i3' 2.3
'

2.3

; 57 lMWr-s70110B' --2~6' 1: 2'-6 2.6 2.6
'58" j MiNT~Bio'11 as' _..... ., ". "'"3:-9' - '1' 3.9 3.9 3.9

. . i
G':s9!MWT-B8070B' i '1'3' 1 "13 13; 13
~ -:'.60' TMWf-BS-080B --. '-'- p" f6~' - .... 1: 16" 16~ 16

'61·---~MWr--B869bB . . . 3.2,' 1 3.2 3.2 3.2

62 :MWT-B8Cf100B 2.6 {'. 2.6 2.6' 2.6

. -6·3----1MWr-B80110B 1.'9; 1 '1.9 1.9' 1.9
•..:.:__ ~. __ .l ~ _

64 ;MWT-B9070BD-AVG 6.91' 1. 6.91 6.91: 6.91

."'·~~_~1!M~.~B9_080B-~V~'"I ... ,,_..... 1~:. ._~:. 12; 12; 12
" . 66 1MWT-B9090B: 3.3; 1: 3.3' ...·':f3: ..·· -' 3:3
"'67~-jMWT.B901'OOB· , -;,., ,,,_... "2'-51-"" -'n . ""2:5" , '2:5;--'" 2.5

.68' ~'!MWi~B90110B" --·'Ts! -.. ' "1'['" 2.5: ' --2'-5T' 2.5

.;~;:,~~,:~~~:~~~~~:-- ,~•.. , :.'.~-':-~::=.~.~'.: "·-~l·,-'..:. ~:~i-'-, .-..::~~~=~:.~ ::~
;71~-1 MWT~I31'oo861:j''' ...r .....-- '5:1 :'" ---- {,. . 5.'1" 5.1. 5.1

--_.-.) -. .:- __..-_.!._ ,. - '-r . . ._--- ~ ~ .
• 72 ·iMWT-B10090B i 5.1' 1; 5.1 5.1; 5.1

73~~~j MWf~B1-6ij1'OoB --\--... .... -3~2i" ,.. 1: 3.2," -- ..--321-·,---···- 3.2

<i~.-~:l Mwr=Bf601 ~·6~:'.:~·j:, _..__ ,-_4:~:~_-~: ~.--.' ."~I~ ~.3!4.3t- ... 4.3
::75 !MWT·B11070 i 8.91 1; 8.9: --8~9r 8.9

7Et 1MwT~Bf1b80B '" .. -i' .----9~8l-- _.. 1~·-- . 'g·.s: ."--"" 9:sf'''''--- -......9.8

n'-iMWT-B'1'1'090S'''' ·.. ·1· ._ ·-ist-..· 1j-- .. 3:8'( -3.sJ_.....-._ "- 3.8

';':78--:MWT~B1-1690S-- ··-i· · "4.3i--· ---1-r--'4:3'; .. . '-'(3;- ,,,..... ----" - 4.3
..~ .._ .. : _ ~ _ -! -J . _.~ _ __ .J ~ ..•. _.

;79' IMWT-B110100B 3.3! 1; 3.3, 3.31 J:3
, 8o~"iMwr~B116f10'E1-"""!"-' '--"3~6i--"-'" ·1:··.. '3.6, --'3.61""-- '3.6

-=~rl~~~·:~.~~'~~~~ ._·~····~·=~~~f--'~·~·::~~·~i··':·-"· 3:;.: ~~~__ .--."-' . 3.:
83 --!MWT-B11'S20 ..... ---'6.9'1''''''---'-'' 1:---"" 6.9' ---6.9-

1
: .....- .-..--- -.... - 6.9

I .....i.. ' .. __ !...
84 ---!MWT-B11f;'30 I ...... --7~3r-"'--- 11 7.3; _. ·'7:3;----- ..·-·--- 7.3

~_5.~·~IM~=B.1~.~~.... _... ..!. . :·~~~~r-~·.·~·::·=~~:-..... ,,-- .... "5:41' ~~~ __~~.~- "':'..:'~-::" .._. 5.4
86 ,MWT-B11550R i 101 1;' -'10'" 10~ 10. :~---j~~:~~:~:.~~..~:+.~.:._~:::~~_ ...~~.F-~:~~:"~-.F.·~ .:-,......' ~1~~ .::-'~~~1~r-~_'~ '-'.'. 1-~

.. 89--~MWT-Bf2510S' ."-' .' -·-----2:9'(-- --·····---f:··· - .- _." "2.9: ,,- . -~:i·9~··--··· .._._- - 2.9
. ........--, . -- ...-.--.....+, " ..".'.- '.. _... . . .... , . I. ....

90 ~MWT-B12520 5.5, 1· 5.5 5.5· 5.5
_____ . _ i .. , _ _ ._ i.. •.•_~._ .._. ~._;.. •••.•.

91 :MWT-B12530: 7.3/ 1; 7.3 7.3; 7.3

'__~~._. ·iMWT~B.1~54~ :,,--~.--.'~~~~:.' __~ ..' ~ ;~'__ ..: 5.2, ' "5:2;" 5.2
93 !MWT-B12550 7.4i 1! .. '7:4-- .. '---"----i,'4r 7.4

94- :~MwT-B1~:60B ",:~~.: '.",:'... '.~.!'_-='.: --5.5: ...... "-5.5:' 5.5
95 lMWT-B12560S 5.1; 1: 5.1; 5.1: 5.1
96-1MvVr-B13s1CIS--" . --8·.1r-- .. -·--....1~........ '--aT -8~' -- 8.1

97 ·-!Mwi:~E3'1'3520 ---- ',- -8~5r"'" ... --'1';--" ".. 8.5, ....-'S.5· ... " 8~5
__.~.__ , ._ ~ _ ••• J_ ._ .•.

98 iMWT-B13530 6.7; 1: 6.7 6.7, 6.7
99" :MWT-B13540 -- ",', _ ..-- ·-·2.4~- "'--1 f· .. · 2.4, " '2'.4 --. 2.4

-·1~0~01~-~.;~~~:~·::~S 1,'-'_·,~:~....~~:i,C.-:...-~~:', .··~r ,--. ... ....... 2.1'" . --2·.1~"--- -- 2
3

'.81-
3.8 -3.e':· .

• 4L..~._.. . '-'r' i102'---;MwT-S13560B " 7.5; 1: 7.5 7':5:' 7.5



o 1· I _3.' . ~__~.. .' 5

rS-;mpJe L~cation 10' ArS'eriic.J d_ArSen~c.' 'NROS_Arsenic ! GROS,-Arsenic LnROS_A~~nic _.
103 '!MWT-B14510- 9.7: 1 9,7 9.7 9.7

-1'04--;MIJIir~Bf4526' ... :',.... . .. 9.3~···· 1 9.3 '9:'3' 9.3
_._ __~ .' ~ .._ ~ i i

105 iMWT-B14530 : ., 'f(- ... l' 11 11 11

-106 ....iMWT.B1·4540 .. ... .. ...... 6~ji' 1 6.7 6.7: 6.7
1-07" -~MWT:B'15510B 7 1 77'···· 7

_:\oa'-;MWT-B1551Cis'" .. . ..... '4:5" 1 4.54.5'; - 4.5

:'1b9-'''~MWT-B15520--' . .. "-5.9; f 5.9 5.9',. . , 5.9
. .. I

'i1o-JM\NT.~·B1553(}AVG 4.85 1'" .4~85_ ..~. 4:~~:i:·" .. , 4.85

. 111 :MWT-B15540 4.6, 1, 4.6: 4.61 4.6

-'"I1"2"'l MiNT-B'155458 3:9': .. . 1 3'.9:~:~L:' . 3.9
:113-'-:MWT:B16Sfo .... 'i1';' .. 1 3.1 3.1, 3.1

't14:MWr-B165ioB 4.8,' 1~' 4.8 4.8!·-· 4.8

~'~;1'5"-pv;Viir-B16520S ., : .4 2;.- ..-. 1'" 4.2i 4·.i)"' 4.2

---1"1·S"--:MWf.:B16530B 4.61' 1]' 4.6: 4.6;' 4.6
:1:t7-' iMV~iT:B16546B -. --'4-:--2[" -.- .. 1t···.. ii' . "4.'2'1 -._.. ."'4'.2

1~'8-"'iMWT~B165'40S-' .. Ti; _-{ ."ii' "if' - "'-'- 2.7

119-'IMwr:(;2000B .. 2:a " .. "'1T 2:8, 2::8/ _- '" _. ..... 2.8

120 -'1MWT-C2010 .,..... 3:iT 1': .- 3.1:' '3.1';' . -- --..... . 3.1

121"~iMWT~Cio20B ; , --- ··'6'.9T - '''1 ~ .. 6.91 6:9' _- 6.9

1'2il'MWT-c2020S" . .... ·-2:5;-..··-· '-;;--"" -is;" .. ·-i.sf '''''·''-- _ - 2:5

123' "j MWT-C2030B '3:-8'; 1' . -3:-8';· 3.8: 3.8
· 124 'l'MWT:C2040B . ·6:1T ..·· -- '1T - 6':1,'-- "6:;["· .. _- _'-00. __." '--i5':1

12s''':MWT-c2040s''- .- -':.:':~;'~~= ·1r-. .. 6, ..- ..-... 6; · .- -- i'-
126--~IM'Wi,c3000B .. 1.9; 1: 1.9,' - ..- '-':;.9r - - ""1:9

.1~22·.78·....·.. ··I!-MM.WT~~--C:~·3300:-2fOO "-'" ··3·.9(·-- -''1T - 3:9:'.· . ::~ __.~:~L~:~~-=-_=_~~~~::._-~:~.·--2.-:;-;----- .....1l--- -- . 2.1 ; 2.1 j 2.1

129~rMWT~·C'3030 .. . "--2~5i' -- ·· ..1: _.. .-- 2.5. -- '2:Sr·---.... --.' -- _ i·5
13~ --!MWr-do40B _... . isT .',. 1T ·· -. 7.9T -i.~ -. _._- ,,, 7.9

_ ...J . I .
131 iMWT-C3300S . "'2:2; 1T'''' ....- '''2:i: . .. 2:2;'-'-- ..- .. _.. ··ii

_.I ..
',. 132 iMWT-C10000B 14: --""·'f;"'- --'14;' "14,---··" "".' 14

, .133 l M'WT-C3340S-AVG- .-5.4 i .. · 1T...... - .. . 5.4" . --5:{ ._ - .. .. "5:'4
134~.~M~~-~4000B···· I -'-·"i4;·"---·--1r ·....·.. _ ..·2.4·, .--- ·2~4'·"··"--"""·'''·''·''i.4

135 jMWT-C4010 .;.- .. _... '- 'i9;" --..... ·1~"'''''·-·''· ... -- "'{g' 1.sf·-· ... .. .... {.9
I I _••.L._.. ~ _ __ .. __ •.

136-'l MWT-C4020 ._~~~.'~!L ~~~_ .. ~~r~: '.' .3~ 21 2
..... 1371MWi:.c4030 3.2; 1i 3.2 --. --i2~.·'--"·""· - .._··· ..··_·--3:2

' I t.....J .. : 13S-'-iMWT-C4040B I· _oo--·22"'--"-"'''f~-''··'''·. ----. "·2.2':--· .. _-- --2.2;....·--····· .. -· , .. '2.2
I--~'-i' -.. - - - .. 1__ .__ L .._.._ -- ·of· , •.••--.. - ..-~.- .. - - .

· 13..?-l~.WT~~000~ ,. _ 1·~l. ~L __. . _~..8: _._~~~.__ . 1.8
.'. 140 iMWT-C5010 . .~:':.!. .... 1,; .. 2.5' 2.5i 2.5

141-jMWT-C5020 5.6: l' 5.6' ·"-5~6:'-"'···"'--·'· 5.6
142-;MWT-C5030 ~;:{ '1,.. 3.7 -3:t: .----.- _.... .. 3.7

" 143··iMWr-C5MoB 7.8+ ·· ..f;-· ·7.S··'-" "'''-8;''' --. 7.8

:;.1«-;MWT~C5300S . -- 3.1:- --· .. ·l.... · ... . - 3.--(. 3·'-1-"""'" 3.1

':·.:''14s-1MWT-c6000B "4j':'" ..... ~_... 4.1 j . 4~1 :---- -.. ....4~1
,'.'.. - ...J .

.'146 iMWT-C6010 4:4... '. ··1;---·- 4.4'- .. ,. --4.4' 4.4
147-iMWf':-C6020 14;-' .. --'''1'- ... 14' ... ... ·'14: , ..- ..., 14

.148' ."j MWT-C7000B i4' . 1 "2.4 "-'2:4: -- .. 2.4

:149---iMWT-C7010 15, l' 15 '--15;·' 15

; 1so'-lMWT-b020 . -- 1ir" -''''--'''{- . -16 16:"'- ,0. 16

.< 151 ·-iMWT.C7300S-AVG .- "·3.'i('" .. ·....11" .... --.._· .. 3-:-8- - ... "'-"·3:8-' .--. . is
::; 152' "']MWT-C7340S . 11' .. -- "F-- 11 '11'~ '" 11
· . __.__J. .. .... .
·.:~.153 !MWT.C8000B . ·4.7.... · .. · '1"'" ..-- 4.7' . . 4....7:· .. .. .....'...... '4)



,
~__.'-~--d ._..'..1 1 2

I . 3 ~ 4 5·
. sample Locatlori 10 I __~senic J.d_~nic I' NROS_Arsenic r' GROS_ArsenlC! LnROS_Arsenic

154 MWT·C8010 9.7 1 9.7 "--93 9.7
-:-155- ·:MWT..cS020" .. "i5~ - "5,' 15 15

-156 ~WT-C8030 16· -r"" _..... 16 - '--;6 ... '16
.. 157" MWT~C8040S 9.3 .. . ..,.: -9~3 9.3 9.3

':'-58" ': MwT·C9000B 30 .••. '1'" 30 30 .30
'-'159 ·:MWT.C9010 "'14',- -'-"'1:-" ""'''' 14. 14, 14

.. __._,,_.. L . I .J.. .••_ .•.

160 'MWT-C9020 16'; 16: 16~ 16
_I.......... I I161 !MWT..c9030 I'.... '5.5';'-' -.... 1 . 5'.5;'" 5:S~ -.. 5.5

1'~MWr:C9040B-AVG ~ 21.5. ii 2fs~' ·21.5~·" '" -21~5

-'-63-'~Mwf~9300S 13 13 13' -'13
164- ··:MWT.:c9340S . 15 15 15 . 15

165 :MWT~100"O" 6.8 6.8 6.8 6~'8

1'66 ...;MWr-<::100208 8.5 8.5 8.5 8.5
.167 -';MwT·C10020S· "9\' 9.1; 9.T: ,... .. '9~'1

168-!MWT~cfo030B ... '''8~3"'--'''' ",!- - S.3;· 8.3;-' .....- . 8:3'

169-Wwr-=-C10040B .... ::'.1~::~·':~·~~~:L" "', '''f4 . . 14, _.. - -_. - ... 14
170-1MWT:-c1"OO4oS' 7.5! 1: ··7.5: 7.5'·· .. · ,_._. 7.5
171iMiNi:FoOier~NE- 4:31- _.. _.. ,,-.... .., ''4.3 . ·-·4.3~-' -... _ .... _-- 4:"3

, . 172 !MWT~Fooier~NW .... 4~8';-'" '; ;" _. 4.8 -"4:S i
.... - ..._. '-''''''4-.a

173 ·IMWf.Footer~SE-- _. -"--42"(-' '-T'''' _... - 42;4~2': 4.2

:- 174 :MWT~Footer.SW ~~~r~~~~:' ~~':.:- .~~.:..'~~~i. ..:~:; ........ .. 7.8

:::*"'1~:=:~~" .-6~'j"" -'1~--""-- - 6~<' - .~"'!.i,~..~'~.':':-.~~~~~~.~~;:~
:. :,177 lMWT-t560oos.... "3:3r'-" ...,'1~"""""-"'- 3.31' - 3.3: 3.3

178 '. MWT-DOO20El S.7! 1i -'6·.7·~6j'!· . 6:J
:~ '179 :MWT:.-OOO20S· ..· "·'·f4t _--~.- _ -.. "-7:"4:" . ·..· _·i4i" ._- .----7.4
'. 180 ""MWT-DOo30B' --"5~r' .- .. -1":" ..- .-. - . .. 5:9' -- '5~- - ..._.- _ .. - . 5-:9
:'.,181 M·WT·DOo40S· ....·.. --' 5~~_ ..-·--1r ..·- -.. '''5.5; ....5.51 .. · ...---....... _ ... 5.S
. ',182 ,'MWr-:00040S' '-6); _. ---'1';"--' "6.1+ '--'-s:7( ""-'''-'''''-63

. 183 IMWr-D005ClS' -5~9 1';" 5.!V 5.9. .. '''''' --... 5.9
'. , J . ' _~ _.. - I ~, .:"184 MWT.:oOO60 7."41'-' ......11' ....··.. 7.4 i ·7:4r..-·---·..-· .. ·.... ··i~4

__ ...~ ~ ••••• _~ • !-- J. _ •

, .1,85 (M_Wr...·.·.=.D006.·.'."0_8.. "'-6:91-' . "11" ... 6.9: - ·........ _·6·..9; .. ·.. ·-·-----... ··6..9
l _... ~ 1._. ;

';'186 MWT·DOO70B ......... --6-:-81 ., I'· ._- .. 6.8' .. --6·81-......... -.--..._.----6':8
:'" ~87 IMwt:bo080B ,··"s:sj"......· ··'r'" 5:61·.... .5.ef·-"" ..... --- ·....5:6
("~188 JMWT:oooa6s-A\.i<i": . "6:85"(" -.-.-..,: -- ---6:85: '6:851---.----- "-6."s5

.. _._ J.~__ ..._, ~._~ ~ •• ~ •• •• _.__ ._.. _.~l •••• _. •••_ .... • __•

.' .189 M"wr.o·1oio...... 101 l' 10; 10J 10

... ·190 MWT·01030" ... - .. '-'''---7~'' • ''1:--'----'"'''' --7!··.... .. -'--'71"'-" ·..·.. --..·_..7
191 jMw--r=01040 .....ii .. 1(- .._......... - '''-7'2: .... .. ·-·7.2~"- .... -. """"'-··-·--T3.

•. J •

. 19ilMWT-"o1050 -·f~L_. 1 7.5, ....... :?:~!~:~~'''_. .'.~~..'!::~
193IMWf.01060 6.7: 1· 6.il 6.7: 6.7

'.194' ;MwT':'Ofo7if ' ·7~5; --· .. '1'," _. 7.5; 7:S-'--"'-'''-' 'Ys
'195 iMwf~DT08'0 sf' 1, -- _..... .6.7: . '6.7; .. "'6.7
196iMWf~D204{)' "6" 1; ,..... ·"·"6:.... · ,. _.. 6;......- ' ,- ... ""·s
197 -!MWr-D2oso 7.1 1: 7.1! -7-:1';'''''' _ ,.. '''--:;.1
198 ;MWf.D266oR· '13' 1 13' 13"- '-13

,.199 IMWT-02070 7.2' 1, 72, '·7,2~ - .. -- "72.
. , ,
200 --iMWT:B2OiloB 6.7: 1: 6.7 ·_·-6.7:..... _-- '''''6.7

.201--:Mwf:02080S 6:2"- f~' - '6.2:'" ... "··:"·6.2j"~ :....... .- .._ ··6:2
.202 :MWT--0304().... --6.4·...... . ,'; ... -_... ..... 6.4 6.4:' ·..·--6~4

·203...·lMWT~63·050 'a.5·'··· l' '8"5 8.5: "8:5
204!MWT.'[;3060R"· 13" ... 1 13 --13: ........ ·.. ·-13,



4 i 5

GROS_Arsen;c . ~. j ,L.lIRoS_Arseiilc
7.9 .----u

I .•

7.5: .. "'7'.5'

if 2

2.5 2.5

2 2
6.2· 6:2'
3.7

t

3.7
2.S; 2.6

~7 3~

25 2~

2.9 2.9

3.6 3.6

3.8' 3.8

3.5 3.5
-- _ ....

6.5: 6.5
fSI ...... 1.6
·4.9~ _ -._--"",. --'-.~ ""4-.9
is: - ~2:'5

2.1' .. . _. --" _. -'2'-1'
~i8~- . ~-- _._-- :3:8'

3.5: 3.5
2.8" ~-'-2.8

-1:8 ------. _.. 1:8
3.3' _. __.-- 3."3
3.5: _.- .. - .-.. .~._-- - -3]
''-.13'" ... _...._--...._·1.8

3".2 ..---... - -- .. "3:2'
2.S· -- '--'--2.8
i5 ._.- - - 1.5
2'.'4: "'''''- - - _.... 2:4'
2.9r" .-.-.... ----- 2~9

2:" ... _..." ... '" .. "-'2
"3:1; .'''.'.-.--. '"3:-1
. '4.'4; --. --.. ... .. ... --·----.i:4

,
-1-:9: - ..-- .. ··-·--·~1.9

'2.3; - -.... --'-2":3
.-. ---_.., ...2.3; . ----_......_. -2.3

--1': ... '''''''---' ..- '-'1
'2:4 -_ .. 2.4'
2.8 - - --'"2.8

'2; -_ -. ---- ""2
2.2' -_.. 2:2
5:'-: _. -.. .- ----·"5:1

3'-'-- . :3.''-
i:;C"'''' . ----''''-'--fl

_. 'i.:t ..... - .. _ -.- "2.1
2.4i--.. - ... _. _ ,' -. 2~4

. -~ ..._.._.. - -- - . --.. ~._.. -...-_.
1.S, 1.8

., -·"1~-·--·"····-""-""·--1

0:000000001' .. '0.774342196686381'
... 1.5: ...-- .... ...... "-(5'

2
- .. -2'-51

.... f .
2·

, .. _ ...~_ ._t•._

7.5:

o
: Sample Location 10 Arsenic

205' "~;;WT-03070 ' "7.9
--'ic6 ,MWT-03080 7.5,

207 ':MWT-012000B 2

208 --'MWT-012000S'" 2:5" -
209'" ,MWT-O'12010 2

210":M'WT-01'2670R '6.2., ':''6.2:
211'-';MWT~Di268o- 3.7' 1 '~--'-""'-ii:

21'2 '''-:Mvir~of2i:i90B- ....1. i6: ..-."- <. _.....-.-. '2~~'--""''''
,

'~;3"':MWr-b13006B-"'-" 3.7' "'1;' ··ii·"·--'

· '214";Mwi:01361o 2.5 \... . ·~2~~~ .
215 -'MWT-013070 2:9 1: 2.9
216"'~MWT:O'1368(i . 3'-6' . ,'>" ..

.... . i· .21-7 ... ;MwT-613690Ef'"'' .. 3.8" 1! 3-:-si

~21~__ iMw.:r.~?~?~~~~~~·-· ~"5i..._. f -_.. --- "3~5T-'
~.219 lMWT-014000BR 6.51 -''1; -"-"-'6}5~'

. ;~O "i~~~~.1~OOS" ." .1.~:~ ~.'='~.-~'.~<~.'. -. ~~~.~ ~-=- ~.. 'l·.~t
" 221 IMWT-D14010 4.9, 1, 4.9;

- I •• ~ _." .........._1._ ~- . . ..-- ..- P-" - .. i
222 IMwT:-o-t"SOOOB 2.5~ 11 2.51

_. 223 jM~~D1·~~OO~~~.. . .i 1:... ... 1i .- .._.. 2:'1
.224 IMWT-D15010 3..8r-:~·.~~ ...-.·T:-~~=--~ ..·..·.."3:sr·-
225 I~~~=:c?~5~.5~. .:. .. _ ~~5... .. _.._ ~__.._.• __.._. _.. _~:~l

"'-226 IMWT-D15060 2.8. 1, . 2.S;

2271MWT-=01S070 _..... . 1:8~'" .... t-_· -.. . .. -1.S:·
. ,

'.'.228 MWT=01S080-' I ·3.3'----.·-·,fr--- .....· "'3'-3'i

" .229' IMwT=015090B' i ":...~.·.3:,~t ... ~~~~=.. ':. '..:..:." _.~~~:51.,
:~;'230 . MWT:61eOOOS'- ,'" 1.S! 11 1.S:

" ~. ~.~~...- .......;,._ ..,._. - - .... - . ...·--i
'231 MWr-0160'10 -, 3.2 1. 3.2'

• _;•••. _ ••. ._ .• _.• l~ I

: ',232 IMWT.D16050 . '2.8; .._ .... ,;._ .... -' ... - "'2:sr
;:'233 ItviWt=b1606o·.... "Is" ·'·1'-··_· ..· --1.5;
"';234 'MWT~D1'6070~AVG':' 2.4 1 .. 2:'4: ..

:,'.,.,'2
2

, 3365 lMM·:WT~~DO--1"~6:00.89:~OO-B·'~':'" :..:~ --.- .'2."9
1

...' .._- .;: - • _ -".. 2:91 ......-.
~. ' "1 , .... .. ~~.~.2.r: ....:....~~i- .. -.: -~=,~.~ .. 3.:.
:','"237 MWT:D1'6090S-' 3.1 : 11 3.1 :

<'238" MWT=O'-7oooa--- . ... .{4'i-"----- "1-~'--- .•. _. . 4:4\
:::239'- ·MWr~D·1"76oos· .... : ... _. ~ ..-. '-'.9:-" _.- ----,.{--- ------- "1'--91' .-

....?40 - MWr:017010"" , ~-~~'~!.~' :~..=r~ ~ ~~:.'~~~ ..~ 3~~!,_
'··241._.t~.~~6~~20~~~~·-'.~~·_~· 2.3: 11 2.3!
· i42 iMWT-D17030 ....-ff·- .~: ..~\.~~:~~~ ......:.:... ':.:~_"

· .243 ':MWf-i:>1"7040 2.4 1: 2.4

244 iMWf~617050 2.8:' -...... ~ ~ C~ ...._, -'2~8"--

245 -1M"'WT·D17060 2," ..2 ....
246 ItviwT:0170io 2.2: ,. - -.. 2.Y

.... iMWH)17080" ·.. ·.. 5..,-;·····..-'1'; ".'._..~ 51

. ;·~;: ..·iMWT~17090B- · ·-ff·_ 1;· ..•. " - 3:1'

.: i~~~~~~~:~B :'.;:; .:""" ~-;- '_~: ' :;:~"
- 251'-iMwt:01S020 "j'" .... "2.4'- .... f . -- -" - '''2.4-
: 252 -lMWT.ij-"·8030 '1.8 .. - - .. 1: -·fs·... - .-

I •• __.L ~ 4_ •• __ •

'253 iMWr-018040 1 1) .... "'-:

~54-1MWr~D18050 ... ''''i:f 0::5.243,-974877021·6!....
255~"iMWT.018006"" -,. -- ""-n':' 1; _...... ':5' -

I



.,·5', .

LnROS_Arsanic
2.6
·3.1
2.1
i6

.-..., i2

2:3
2.5
2.S
2.9

...... '1~7

.-- 1.'7

0.921916180022756
-'2.2'
. 2:7

.. -_....3.1.

l.-_ . 0 . i ._1 ·1 ',.,,2., .{.<', 3'., I .' 4~.· 'I
_._., ~._sampleLoCation IP i ~~I d_Ai~eniC I, ·NROS_Arsenic ..J.. ~RosiA~ic .1

256 ,MWT-018070 2.6' 1 2.6; 2.6.
_ ...._ _..... - - -~._-_.-J...-. ~ __ J._

257 MWT-018080 3.1, l' 3.1, 3.1
~58' ,Mwf-018090B 2.1. 1, '2.(. . -"2.1'
-259·~MWT.D18000S 3.6~ - ;+. "'" ...... '-i'6~' - 3.6'
~O· :Mwr-D19000B . . 2.2' '1~ - 2.2" _.. _.~_. 2.2'
-261" ~MWT~bi9000s" 2.3' . ··,t·· - 2j, . 2.3;'
___, -. . .._ . - ,. .."..I

262 .MWT-D19010' 2.5 1i 2.5' 2.5'
~,---< .. ---.. . ..... .,_..- '1:'- - . "2~5--""-' 2.5: .., .263 ·MWT-D19020 2.5,
. 264 :Mwt~bf9030 ._.._,. . . 2':9 1" .. "2JC" - '2':9
~ 265 -:MWr·D19040 1.7 1r "1.7 '1.7

"266-,MWr.01'9050 1.i~" 'i l
'" '1.7 -- - i.7

267" :MWT':b190S0 I ,:{ 0',-4:153546664'19468, 6:006000001
268'-;MiNT':019070.... _.. 2:2' .... .C --- -'" ..2.2" .. ,. '-2.2: .
~269" iMWT-Ol9080 --', 2.7 ('" .. ...... -"Tj( '2.'7,

, 'I..:270 -i MWT:0190908 _ T. 3.1; 1T-- ---3-:-1T .. 3.1

~-:MWT:D20000B'" ..:. . ·23--.:·4~~-' ·..11j,l~·~~:-. ·~.:·..·.~~·.·23~~.4\ :~~.~ 2.1 2.1
"272 ','MWi':::5:ioo10 ..... 3.41 .. 3.4

: ,
''''-'273 jMWr=520020" ii ..---. '--1" --..------- .. ·2.f! ._-.... . 2.1. 2.1
. 274 iMWT-=D20030' ... : 2.2r--' -1r ""--'-""'-- 2~2T""" ...... 2.2; ._ ... - --·'2:2'

275 iMWT.-D20040---··~"'· . 2.2~· -_..:;t-----·-·"2·:it-· 2.2 ... ·-·......·_..22
~'lMWT:D20050'" 2.3: ,! ... 2.3j .. ·.. 2.3; .. Tj

277'.. IMWf=52006o" .-... :-.. "1: ......._--0T·6.25038144a404241----o.ooobo0001 ~- . 0:659034218288395
:,278 ;MM-D200'7{):AVG''':' 2.9' ·--·--1-:-----·..-·-2.9)" . 2.9 ....-.. '2-:-9

279 ,.MWr.020080..·---.. ~" - 2.81 1t'-- - - ·-------2.~ --is; 2.8

'. '~80 -l~~~?~~~__ ~:.~:_~~.~- ~ -.z~!.':~._=__=~~-~~~·.~~-~~r~-" . '2:9~ i-:9
~J~~?~.O.~ --l... _~: ~L__ __3.~___ 3' .---.--.-.- --'3

'282 !MWT-D21000B ~ 2.6: 11 2.61 2.6 -----·--2.6
", '283 IMWT::D21000S' t... . - :':Bi -- ...---,;----- ..-.-- ... '--T8':-'- ....... 1.8' ... , .. --;-:a
. 't: r284- rMWr-D21010'" ;- 3,1; :;r-- 3.:,:' -.-. 3.1 - - -.. ·'3.f
~_: _--_ '. " .. '"'' ~-_ __ _._ _~.. -
. ' 285 iMWT-D21020, 4.7' 1i 4.1: 4.7 -.• " .... -'4'}
"286 -rM'i,VT-021030..··· .. f.. - ........ 3~;·· -- -1'1'--- - -, -. -. 3~6!'" ... "3.'6 . '--Te
·:'287 IMWr-021040''''' ') .. - .. 3.11 · ·_·-fj'·-- .._....- -' .. "3..1j· 3.1: ....... ·3:1

<:'288 i·M~:~~~~?~:-.=~ ..·.J·~·~." .... '~:~.;"·~.=.~}~C_~.=~.~-~~~·3~s.I.""·' 3.5
1

"'''--fs
,..(289' IMWT-021060 j 3.1: 1! 3.1; 3.1 ·-·3.1
. ·:'290 -IMwt:"D2107o - . . ._. '3~2: -"'·"--"'-11-·""·-···--3-:-2t ..· . ... 3.2: - -3.2

2·91 I~~_-=-D_~~~~~-n " .' . - .. i.~.;_--.-.~~.~1l-_~=:~=~~~~_~·~L _.'...... 2.5 .... . - i~..:..~:~ I:~~~=~ ..-..!..... .. '1.;.:-.... -.. _~_ ..._---- ...-1~!· 1.:~"" -.-.... -.. -f:;
. I ,. __, _ _.... .,.. . . _._--l ._._.__•.

294 !MWT.02201G-AVG , 2.8 1: 2.8; 2.8'" .. -.... .. 2:S
295 jMWt=-022020"'·- .+.. - . 4:'-:'" "V-·---· ·· ..··--4.1T.. . 4.1 -'-4.1
296 !MWT-D22030" ..... - ... - ·~fi't·_ ·1'[ ...... ·-.. --·--4.2;'.. . 4.2' ...... _. '4:2"
297 iMWr:'D22040 4il ii"'''''' - - . _... 4.2;" .. .. .. 4~2 . - 4:2
298 IMWf-oi2oS()'" 2.Ef --- 11' .-., . ---'''2.5:- · ..···-2.5! .. - ---'2':5
299 !Mwf"-02ici6o 2.6:·' ' . iT" .. --··- ..2.6~- 2.6' ... --- '21>
300 iMWt-D22079-- . "3.3: l' ..... '''3.=3:" .. . 3.3 --._ ... ij
301 TMWT-022080 ... ..:..... 3.•C- .( .........·..----3'.4'1· .... 3:4' 3.4
302 .IMWT~D22i:i9bB·· .... 2.r)- . 1~·· --------2:9'1"·· 2.9' 2.9

~~-J~~:~~6~-0~~_:· .. ·:: : ..~~.1. -~.:~~·~:-~:L~~~_~~·.-:.~·~~.=_~~3~::~ 5.2: ._. - 5.2'
304 iMWT-023000B; 2.6; 1 2.6:" ,. i:s· .... "..,...... ,.... "2.6
305 1MWT--0230005' . .. ·2.3j--- -1 ... -.,. -. . -- _. "2:31 2.3 . 2'.3

~Os 'lMWr-D23o:'o .. 3jr -{i-'" -- "-"''''''3':3:- 3.'3 1 "jj
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3.1

0.77434219668638'
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-'fs

3.'
2.6

2.2
2.85
-4.2
ij'
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2.1

--2:'05
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2
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__ .:. J sample LOeauon 10L~r:.~~ Id-.Arsenicl··.. NROS.:,Arsenlc I.' GROS"':'Arsenic I .
307 IMWT-D23020 2.5' 1: 2.5' 2.5;

-3os-1MWT-D23030....- 3.1 11'" ._.. -'''3.1: - 3..1....
-3OS'IMWT:023040'' 1 .,.. O~.24319748n02170·· ... o.OOO&i0001

1-----310 lMWT-D230S0 . .. 1.5'" . 1" ..._- f.5··1.5:

----;:I1.iMWT-D23060 _. '2' 1 2 ii'
~12 . !MWT.D23070· .. · 3.3' r -.. ,. ''3:3 ... :3:3'
f--~131Mwi~D23086' . i 7 -1'-' .. "-'- - - 3:7-- . ...- '3.Y
~··IMWT:Di3096B ., . 2:1' .... --_.( ..··---···----·2T· -2:1

1
~15 !MWT..o24000B -- '.' 1.9' ---,; ... --- ....... -ljj;- . ·--'.9'.. ·
316 !Mvvf024-01o ..-... 5.1 ... 1: -- - .... '" - -5:1i 5."

-'317 -!M\.o.jf=624020" 2.5 -."-- - .. .,- .. '2:5: .. - 2.5: -
-"m'-jMWT:D24030- ... 3.' -... ':;;'" -- .... 3.1 3.'

319'MWT-024040' . . 2.6 ~ 1!--- . - ---- ... "-2-:-6; 2.6

:3~-lMwT=024050-" . 2.2: --. 1; . 2~21' ---2.2'
""-321. !'MWf-624Ci6O='AVG .... '2.851- .......,._--- ..._. -2'.'85;' ---- . 2'.85
~22 !tiWf-02407o----·-;'' 4.2 -· .. ---:;·;---·----··.. ·-..-4.2t-'·· '4:2:-'
~~';"';WT:024080 ....L._ -3.i- '''1~'' ._.,...._....._-3.'3;-. - .... 3.3

324 MWt:024090S.... 2.1 '1 .-. --- -'i1r - 2.'
:325 MWi'=024090s-AVG;'" 2.0S"" --. 'iT .. -.- ..-.2051"'" :Uis'

" : 3?~' :' MWf:02500os-'--'1 .. ,., -., - 1.'4,'- --·1 :--- - -----1:4r--- ..... ""'-'1'.41--
. 32.7 . MWT:52so1o'" i 4.1" " .- -- . _..-- 4:,T .. 4.1

32g MWr·D25020---'" .:--.. . 3:9- ......_. "- "-"-~-i9( - -._ '3:9:
329, ' MWT~625030' ,..--: - ....- .. ·3:4:- ... ---. 1'! ....-.... _..- "-:fij'-- .. . ·-·3:4:.......

'..- -----~ , .. , -.... ""-'-" .. - ,---_.._ -- '. --- - _ r ..,
330 .. MWT-D25040' 2.5i 1\ 2.5! 2.5

- . ---,----- ....,--- .. ...- ' -!-----_..----._; -- -- _- ..! ,
:' 331. - _, MWT-D2S050. 2.5; 1. i 2'SI _ 2.5:
~.~...,.-'/-.__ ..--._.".-.- ...-.- ..... - .. ,,--- ,--··--I--·-..- ..-------T..-- .. - .... _-- "'. '"
;' ::332' ~ MWT-02S060B: 2.4; 1! 2.4~ 2.4

, 333: iM~?250.~~~~·~-;~"··' ~~~:'.'" ..~~.·.--.'~:=~_~~.~=·2.91~:~·_':--= ..· .. .2·.~r'
, . 334 .IMWT-D25080B: 2.7:'; 2.71 2.7:
-335'lr;'-Wf.D25080S .. --~.. . - ""2:S. . ... '1;-··--'''''--''·-2.6!--··· .... - is .
, .336 -MWT-02s090S· "';' 3.7

1
-'-'-1 .. _-·· _·..-3.7"·.. 3.71

. •. ~ ~. ~_ _ _ ~ •••~_ •..•.• _" ~ • t __ ., .

.337' MWT-D2516OS 2. 1; 2 1 2
r--''"'!"""''''''~-+:.- -_ _ - _ • ._-l. . • L .__ ..

3:38 MWT-D25240S: 3.3 11 3.3; 3.3:
339 "._ MWr-D25320S·..· --- 2.8' 1: - ---·----2:sr-··- .-. ----- -2.8'"

.. '.' -.-------.- -... ......., -- r----.- ..----~.- _.--. - .... -1-
340' _. MWT-D25500S 3.7: 1 3.7i 3.7;
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.J .L-._
I-------!------J."'"-----'-,G=-en-e":"ra-:-:IU""C±"'-L""'S""'ta"""'lis:--'I'ics for Full Data Sets

.._.••._ •. _ 1.
User Selected Options',
~ --'From-File :H·:\~ielville\ArSenic\PrOuCL_lnpIJi.xis.wst
.- "'-FuiIPrecj~iOn 'OFF

Confidence COefflClen't ... 95%
N'umber of Bootstn3p'Operalions" -;2000

General Statistics

.i

... - - .RaWstatistics ..

Minimum; 1.0000E-9
• I......--....... - -, ,-,.' •. . .. . MaxfrOUm2- - -30

- .....---- - .. - .. , ... Mean 5.605"
--~~- .

Median: 3.8.._._- .... - ... . .... -. 'so,"- 4'.675' ,- -

-.---, ..LOg..iranSfOOii'ed-StatiSticS
. ...~.-.-~-- - - .. Minimun1o{Log Data·

.....-----. --.. _~_.w~· -Maximum of LOg "Oa't8
..- ----.-.. ----.. -···-Meanoflog'Oata:-

sb-of"log Daia

·20.72
3.40i'

1.23'"
i,488 ..

. - _.__.C"oeffiderit'oivarlatlon','
•..... - .--- 'Skewness'

0.834 I
..... _. I
2.111 :

--No;.;.neIOistribliiiOOTest - - - . - ,. - ...-..
·_·.._--~· __·--··--LliI1efOrs TestStatlstlc! - -0.178 .:"

' .. -_.... - - -"0- - ----.... ~. - ----'·---LiiITe{ors criiiCcifvaiue":'-- ·6~0481 j'

.--, ..- - -"Data-not NOfmalat"S% SigiiiflCance Levi!"· . .. .. -J' .

.- ........ - --'Lognormal DiStributiOnTeSt'
.. --" .------ '''----'Uij'ieiCis Test Statistic

-- --~ _. - - -._-_.._._. Ufiiefors CritiCaI~Value

. Data-nol Lognormatat 5~ SignificanCe Levei

0.357

0:0481'-

'-"Assuming Normal OlStribution . -.. .
.. -..... ·.. ·------·"95% Studenfs~t uer."

"95%TICLS'(Adjustedfur'SIU!Woess)
.... -..- ·-···'-·"""·SS%Adjusted=-cCfDcL'

--_... .- -95%MOdlfle¥t UCL:'

. 6.023;
f

'6.053' ;
. -_..... ~...

6.028

. . -_ -. -ASSuming Lognom;a'j Dlstr'ibutlon
....., __ _- _ .. - .. "'95% H-UCl 123.3

..-- _ ----·95% Chebysiiev (MVUE) UCL:' 155.4

._ _--.- 97.So/;Cheiiyshev·(MVuE)UCL '191.1
.._ --.--,. 99%'ctiElbyshev (Mvuej"ud> 26f1

Gamma-biStribution Test _. . . ·_·..··.._····-08ta DiSiiibutioil .
••• 0 -.. 0- .. -- _. - •__•• - .. _. ·-i<·star (biascorrected)'f ---1:i~f3 -'j - -···i)ata~do notfollow a-Discernible ofstrfbution (O~05)

_._ ~ __ .__ _ ..__.__ ._.__ ., ._.~._.._... i .. _.__. .-,._. . . . ~._~__ . _
Theta Star, 4.903;

.._- -. - - ----.--.. "'-'''-''''M"LEofMean:'' 5~605-'i" - -..------..--.-.- ,
- ".. .. ...-. - 'MLE"o(Standarci"Oeviatlon 5:242~-

_ ._. _~__~ _ _~_ _ i

nu star' 777.4

-APproximate Chi Square'Vaiue (:05); i;'3.7 .-.,-- ..- -'-';ionparametrlC-Siatisiics
AdjuStecj'Levei ofSigniftcance' . 0.0493' ._- •.. _.._ __ _.__ .... - ._. 95'% CLT UCL

-AdJustedctiTSQoore vciiue" 713."5' ._ _-- - - ..-. 950/0' Jackknife UCL
...... _- _.... ..---_.. - ,.._-"-" .. -_..- 95%standardBootSlrap UCL

.- -.t\nderSon-:,-oariinQTest Statistic: -16.06- . -- ----~ --- ··_~-95%-BOOtstr8p-t UCL

"'Anderson-Darling'5%'criticalvaiu·e;· - 0.78'1 . .. - -_. ... .... _. -- '-95% 'Hail;s Booistrap UCL'
.......... Kolni09orov~mTrTiov·TesTStaiistic.-- 0.203-" '-- '-' _ .. '-95%'Percentiie-SOotstrap UCL

KolmoQoro;;:Smirriov'5%-c~tTcal Value: 0.0506':'- -. -·--···----95% BCABoOtStrap UCl'

- bciia not Gamma"Dlstriblifel:i-at5%' SignifiCance Level ..-._ .... _.- .95% ChebyshE;;;(Mean, Sa) UCL
.-. --_..- .. ~-- ._-- - ....-._- -_ .. _.. --. - _.. - -~·_·_'--·--97.5% Che-bys'hev('Mean, Sd) UCL

.- Assumirii,Ga'mms-Dis'trlt>uiiOn' . ,. '.' .- 99% Chelbysiiev(Mean, Sd) UCL
95%~Api;roximateGammaUCL! 6.10tf-!·-·- -.. _ _a. _ ..~--- . - _-~._..

6.022

6.023"
6.028
6.06

6:028
6~04T'

6:064 .
if71 .
'i1SS"
8.i28 .



t-------'-I__--'-I----;=;'-;:-I.~·~I=·-·-;:-;-;:::;-'-!·---;;-.;=-~_.__.L_~~.·__1"-_-----'-~~.1"__
95% Adjusted Gamma lJCL 6.107

_~.&. __ .-. __ t_

Use 99o/~'Chebyshev (Mean. Sd) UCL ' --'8.128'
• .1

General stcitistics
Number of Valid Observations .340

Minimum, 0.659
;

.. M'ax'imum: 30

"'Mea'n,' '-5~614' .
Median; 3.8'.... -.. ~ .. - -. .si5~ --4:665 .

...__....-------_. ....-..._- _.. _- ._.._'

Coefficient of Variation, 0.831·., ....__ ..~ .~.-~.~~=~~=:~ ..__... ·.·S.~~~~~~:.~ 2.127' .;

Log:'transfOOnEid statisticS
.- . Minimum 'ohog Data

... 'Miiximum of LOg' Data
.. _.- -_ ...

Mean of log Data
SO of log Data

-0.417 .
3.40f'
1.471
0.687

......... _........ .. .., _ -..---, - '-'j:felevaiit UCLStatlsticS" . -- ---.._ -.- ..

6.062
6.036

"';iiormai--DistrTbiJtlon Test--" --.
. ...... "Uliieteirs"Tes"t'Statlstic 0.179
. "-'--L:i1iieforsC""iitieal Vaiue: .. ·ojj4sf·

Data not Normal at5%-Si~nfficance Levei-- _. -.
.. _. .-~ ..._- .-....." ..._-- ._. '- .-

Assuming Normal Distribution
-- --- .- ....., -.--..... -.... ··.. ··-------95%-Studeni;s:iucL! _. 6.032" ... - ...

... .. "95% "iJCLS'CACijustEKt"ter'Skewness)'" .
.-- ...... ·.. ·-..·..·95%Adjusted~CLTTJCL:
- .~ .. _... -- _.... -"-95%-MOdfiied~tTJCL-;'-'

. ... ...... ._-.' ---'kstar'(biascorrected): 2.102
'" . _.- , theta'Star; 2:671

..__.- - - -.. -' _. __ .--- _ __ __ -.. _.. ' .
MLE of Mean: 5.614

'"'''''' _.- ._-... _....... -·-MLEo(StandardDeviatloiii"-3.873

nu sta(

... . '--Cogiiom;sTBistrlbLitlonTas" .
'-'-- ·...... ·.. ·_....Li'iilefors·Tesn3tatistic' 0.0902

-..... -..--. -... - "'Lmieiors'critlcal-Vaiue' -6:0481'
Data'notLogno'mia"i"at5%SigiijiicariceLevel

. .. ---_.._---_._-_..__.....-._.---- ... ""-'. -
95% H-UCL[ 5.916

. ...._.. -- ---'-'---95% Chebys'hev"(MVUEj-GcL" 6~498--

. _· '--···97:5% ChebyStiev"(MVUE) UCL .. 6.927
_ --'99% Chebyshev (MVUE) LId; . '7.769 .

Data Distribution

Anderson-Darling Test Statistic' 8.421
................AriCi·erson--OarJlng·S·o/; criticalvciiue .. - 0.765 I

-._....-.....Kolmogorov-SmlmovTestsia·iistic;.... 0.13 .
.. ...,.. ... ...· ..Koiiiiogorciv.:smiriiov 5o/~'ciiticai \ialue" 0.0499

.... '" .... 'OatflnOt 'Gamma'Olstrltiutedat5%'Slgniticance Level' .

Approximate Chi Square Value (.05):
.,..- - - " -- -'Adiusied-CeveIOf Si'g'nitl'cance'!'

., ...- Adjus'ii:iej'cfi(SquareValue,

..............- ASSumfng-Gs'mma'-o-iStributfon
- --.95o/~'Approximate-Gamma UCL;

.....- -.. ·- 95o/~Acjjuste(fGamma ..·u6L;
5.977' :
5.979

Nonparametric Statistics
.......-.-.. -..---...- ..-.---.-.- ·95o/~·C::LT"ij'6C.

95% Jackknife UCL
.- -- "'---950/0'StandaniBootstrap'lJCL

... ...... _ "-"'-----" -"95%"'Sootstrap:iUCL
.-- ..- ~ --"S5%'Hall'sBootstrap UCL
.... ---..- -""----'95% Percentile SciciiStrap'Lid:

..............- ·_ ...... _·-"..-9S-%·BCA·BootStrap LiCL

... '95%'diebyshev(Meari: Sdj'UC"L
... -_.. _.- .. ~ . -"97:50/0-Chebyshev(Mean:-Sd)·ifcL

. ....... '-' .. -.... ·"··-990/0-Chebys-tiev(Meari. sCi)'UCL

6.03
6.032"
6.024
6.0n·
6.047
6.04.f
6.117
6.717"
7.194 ..
8.1'3'1'

6.717
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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 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate Y Coordinate

(mQ!ka) (malka\ (malka\ (mQ!ka) (ft\ (ft)
MWT-A3300· 07/25/07 Sidewall 200 9.2 <0.28 21 33 0
MWT-A3350 07/26107 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 07/26107 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 08/02107 Bottom 48 14 <0.28 13 73 50
MWT-A7350D 08/02107 Bottom 48 11 <0.29 11 73 50
MWT-A7360B 08/02107 Bottom 97 6.7 <0.28 11 73 60
MWT-A8350 08/02107 Bottom 50 7.3 <0.26 10 83 50
MWT-A8360B 08/02107 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 08/02107 Bottom 25 24 <0.30 12 93 50
MWT-A9360B 08102107 Bottom 29 21 <0.28 12 93 60
MWT-A10350 08102107 Bottom 55 16 <0.28 13 103 50
MWT-A10360B 08/02107 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 07/27107 Bottom 20 12 <0.27 9.7 113 20
MWT-A11330B 07/27107 Bottom 29 18 0.32 13 113 30
MWT-A11340B 07/27107 Bottom 31 22 0.3 13 113 40
MWT-A11350B 08/02107 Bottom 27 19 <0.27 12 113 50
MWT-A11360B 08/02107 Bottom 23 20 <0.28 12 113 60
MWT-B0020B 08/02107 Bottom 11 7.8 <0.27 12 0 20
MWT-B1000B 08/02107 Bottom 8.2 2.4 <0.28 9.5 10 0
MWT-B1000S 08/02107 Sidewall 34 2.4 <0.25 7.3 10 0
MWT-B1010 08/02107 Bottom 6 2.5 <0.27 9 10 10
MWT-B1010D 08/02107 Bottom 6.2 3.1 <0.25 9.4 10 10
MWT-B1020B 08/02107 Bottom 8.6 3.3 <0.28 8.6 10 20
MWT-B1020S 08/02107 Sidewall 27 22 <0.28 12 10 20
MWT-B4070B 08/07107 Bottom 24 5.7 <0.27 12 40 70
MWT-B4080B 08/07107 Bottom 29 17 <0.28 11 40 80
MWT-B4080S 08/07107 Sidewall 33 15 <0.28 15 40 80
MWT-84090B 08107107 Bottom 30 8.9 <0.28 11 40 90
MWT-8401 OOB 08/07107 Bottom 22 2.7 <0.27 7.9 40 100
MWT-840100S 08/07107 Sidewall 60 5.3 <0.28 11 40 100
MWT-B4011 OB 08/07107 Bottom 38 2.7 <0.29 8.4 40 110
MWT-B5070B 08/07107 Bottom 27 5.7 <0.28 8.8 50 70
MWT-B5080B 08/07107 Bottom 29 15 <0.27 12 50 80
MWT-B5090B 08/07107 Bottom 25 3.1 <0.29 9.9 50 90
MWT-B50100B 08/07107 Bottom 38 3.9 <0.29 8.1 50 100
MWT-B50110B 08/07107 Bottom 27 6.5 <0.29 9.4 50 110
MWT-B50110BD 08/07107 Bottom 21 4.5 <0.30 8.8 50 110
MWT-B5011 OS 08/07107 Sidewall 35 2.9 <0.28 8.4 50 110
MWT-B6070B 08/07107 Bottom 30 23 <0.29 12 60 70
MWT-B6080B 08/07107 Bottom 51 14 <0.27 10 60 80
MWT-B6090B 08/07107 Bottom 43 3.8 <0.29 10 60 90
MWT-B601 OOB 08/07107 Bottom 10 1.8 <0.27 8.2 60 100
MWT-B6011 OB 08/07107 Bottom 17 2.8 <0.30 8 60 110
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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 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate Y Coordinate

(malkc) (malkc) (malkc) (malkc) (tt) (tt)

MWT-B7070B 08/07107 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 08/07107 Bottom 18 4.6 <0.27 9.8 70 90
MWT-B70100B 08/07107 Bottom 6 2.3 <0.27 8.1 70 100
MWT-B7011 OB 08/07107 Bottom 42 2.6 <0.28 8.6 70 110
MWT-B70110S 08/07107 Sidewall 82 3.9 <0.28 12 70 110
MWT-B8070B 08/07107 Bottom 42 13 <0.28 20 80 70
MWT-B8080B 08/07107 Bottom 43 16 <0.28 13 80 80
MWT-B8090B 08/07107 Bottom 34 3.2 <0.29 11 80 90
MWT-B80100B 08/07107 Bottom 18 2.6 <0.29 8.3 80 100
MWT-B8011 OB 08/07107 Bottom 7.7 1.9 <0.26 8.8 80 110
MWT-B9070BD 08/07107 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 08/07107 Bottom 38 13 <0.28 12 90 80
MWT-B9080BD 08/07107 Bottom 32 11 <0.29 11 90 80
MWT-B9090B 08/07107 Bottom 42 3.3 <0.29 10 90 90
MWT-B90100B 08/07107 Bottom 10 2.5 <0.27 9.9 90 100
MWT-B9011 OB 08/07107 Bottom 9.2 2.5 <0.27 8.3 90 110
MWT-B9011 OS 08/07107 Sidewall 44 3.8 <0.27 10 90 110
MWT-B10070B 08/07107 Bottom 74 8.7 <1.3 20 100 70
MWT-B10080B 08/07107 Bottom 31 5.1 <0.27 14 100 80
MWT-B10090B 08/07107 Bottom 41 5.1 <0.29 12 100 90
MWT-B1 001 OOB 08/07107 Bottom 27 3.2 <0.29 11 100 100
MWT-B1 0011 OB 08/07107 Bottom 28 4.3 <0.28 9.7 100 110
MWT-B11070 08/07107 Bottom 45 8.9 <1.3 21 110 70
MWT-B11080B 08/07107 Bottom 54 9.8 <0.83 18 110 80
MWT-B11 090B 08/07107 Bottom 25 3.8 <0.28 10 110 90
MWT-B11 090S 08/07107 Sidewall 20 4.3 <0.28 9.7 110 90
MWT-B11 01 OOB 08/07107 Bottom 9.3 3.3 <0.29 11 110 100
MWT-B11 011 OB 08/07107 Bottom 20 3.6 <0.28 8.2 110 110
MWT-B110110S 08/07107 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-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
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
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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 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate Y Coordinate

(malkol (malkol (malkol (malkol (ftl (ftl
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
MWT-DOOOOB 08/02107 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-DOO30B 08/01/07 Bottom 28 5.9 0.25 10 0 30
MWT-D004OB 08/01/07 Bottom 36 5.5 <0.26 10 0 40
MWT-D004OS 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-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 08/01107 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 08/01107 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 08/14107 Bottom 47 6.2 <0.26 16 120 70
MWT-D12080 08/07107 Bottom 80 3.7 <0.26 11 120 80
MWT-D12090B 08107107 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 08/07107 Bottom 92 2.9 <0.27 10 130 70
MWT-D13080 08/07107 Bottom 51 3.6 <0.25 12 130 80
MWT-D13090B 08/07107 Bottom 65 3.8 <0.27 9.4 130 90
MWT-D13090S 08/07107 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 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate V Coordinate

(malka) (malka) (malka) (malka) (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-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
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
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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 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate Y Coordinate

(malka\ (malka\ (malka\ (malka\ (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 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-D21 020 07/31/07 Bottom 27 4.7 0.26 11 210 20
MWT-D21 030 07/31/07 Bottom 8.2 3.6 <0.24 8.9 210 30
MWT-D21 040 07/31/07 Bottom 10 3.1 <0.26 8 210 40
MWT-D21 050 07/31/07 Bottom 9.3 3.5 <0.26 8.9 210 50
MWT-D21 060 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-D21 080 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 07/30107 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 07/30107 Bottom 38 3.3 0.28 11 230 10
MWT-D23020 07/30107 Bottom 15 2.5 <0.26 8.5 230 20
MWT-D23030 07/30107 Bottom 22 3.1 <0.25 8.8 230 30
MWT-D23040 07/30107 Bottom 4 <1.0 <0.26 4 230 40
MWT-D23050 07/30107 Bottom 12 1.5 <0.29 6 230 50
MWT-D23060 07/30107 Bottom 16 2 <0.26 9.3 230 60
MWT-D23070 07/30107 Bottom 20 3.3 0.26 12 230 70
MWT-D23080 07/30107 Bottom 9.4 3.7 <0.24 9.7 230 80
MWT-D23090B 07/30107 Bottom 9.4 2.1 <0.25 8.3 230 90
MWT-D24000B 07/30107 Bottom 51 1.9 0.32 8.1 240 0
MWT-D24010 07/30107 Bottom 34 5.1 0.35 15 240 10
MWT-D24020 07/30107 Bottom 21 2.5 <0.25 8.9 240 20
MWT-D24030 07/30107 Bottom 9.2 3.1 <0.24 9.4 240 30
MWT-D24040 07/30107 Bottom 18 2.6 <0.25 7.8 240 40
MWT-D24050 07/30107 Bottom 16 2.2 <0.27 6.8 240 50
MWT-D24060 07/30107 Bottom 15 2.9 <0.25 7.1 240 60
MWT-D24060D 07/30107 Bottom 16 2.8 <0.26 8.9 240 60
MWT-D24070 07/30107 Bottom 17 4.2 <0.26 7.3 240 70
MWT-D24080 07/30107 Bottom 6.9 3.3 <0.27 9.2 240 80
MWT-D24090B 07/30107 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
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APPENDIX H-2
POST EXCAVATION SURFACE SOIL METALS CONCENTRATIONS FOR ECOLOGICAL EVALUATION

FORMER MELVILLE WATER TOWER SITE
PORTSMOUTH RHODE ISLAND

10.280.365.2938.089 P
samples 0-2 feet in depth

Sample Location 10 Date Type
Lead Arsenic Cadmium Chromium X Coordinate Y Coordinate

(mQ/kQ) (malka\ (mQ/kQ) (mQ/kQ) (ft\ (ft)

MWT-025000B 07/30107 Bottom 36 1.4 <0.26 8.1 250 0
MWT-025010 07/30107 Bottom 22 4.1 0.33 13 250 10
MWT-025020 07/30107 Bottom 28 3.9 <0.25 12 250 20
MWT-025030 07/30107 Bottom 21 3.4 <0.25 33 250 30
MWT-025040 07/30107 Bottom 18 2.5 <0.26 7.7 250 40
MWT-025050 07/30107 Bottom 25 2.5 <0.26 17 250 50
MWT-025060B 07/30107 Bottom 9.3 2.4 <0.26 7.9 250 60
MWT-025070B 07/30107 Bottom 15 2.9 <0.26 9.1 250 70
MWT-025080B 07/30107 Bottom 13 2.7 <0.25 9.3 250 80
MWT-025080S 08/01/07 Sidewall 6 2.6 <0.25 7.4 250 80
MWT-025090B 07/30107 Bottom 15 3.7 <0.25 11 250 90
MWT-025160S 08/01/07 Sidewall 24 2 <0.25 11 251 60
MWT-025240S 08/01/07 Sidewall 15 3.3 <0.23 9.4 252 40
MWT-025320S 08/01/07 Sidewall 36 2.8 0.26 15 253 20
MWT-025500S 08/01/07 Sidewall 49 3.7 0.3 13 255 0

Avera e Concentration ost excavatIon
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