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DISCLAIMER 


This report was prepared solely for the use and benefit of the U.S. Environmental Protection 
Agency Region I (EPA Region I), Office of Site Remediation and Restoration for the specific 
purposes set forth in the contract between the EPA Region I and the Roy F. Weston, Inc. 
(WESTON®), Superfund Technical Assessment and Response Team (START). Professional 
services performed and reports generated by START have been prepared for EPA Region I 
purposes as described in the START contract. The information, statements, and conclusions 
contained in the report were prepared in accordance with the statement of work, and contract terms 
and conditions. The report may be subject to differing interpretations or misinterpretation by third 
parties who did not participate in the planning, research or consultation processes. Any use of this 
document or the information contained herein by persons or entities other than the EPA Region 
I shall be at the sole risk and liability of said person or entity. START, therefore, expressly 
disclaims any liability to persons other than the EPA Region I who may use or rely upon this 
report in any way or for any purpose. 
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Final Expanded Site Inspection Report 	 CERCLIS No. RJD981203755 
TDD No. 98-06-0017 Centredale Manor 
Work Order No. 11098-031-001-5366-70 North Providence, Rhode Island 

INTRODUCTION 

The Roy F. Weston, Inc. (WESTON®), Superfund Technical Assessment and Response Team 
(START) was requested by the U.S. Environmental Protection Agency Region I (EPA Region I), 
Office of Site Remediation and Restoration to perform an Expanded Site Inspection (ESI) of the 
Centredale Manor Site consisting of the Centredale Manor property, located at 2074 Smith Street 
in North Providence, Providence County, Rhode Island, portions of the Brook Village property, 
and sections of the Woonasquatucket River. Tasks were conducted in accordance with technical 
specifications provided by EPA Region I  . A Preliminary Assessment (PA) of the Centredale 
Manor property was conducted by the NUS Corporation, Inc. Field Investigation Team (NUS/FIT) 
in August 1986. NUS/FIT conducted a Screening Site Inspection (SSI) of the Centredale Manor 
property in October 1990, and WESTON completed a Site Inspection Prioritization (SB?) of the 
Centredale Manor property in May 1997. These previous investigations indicated the presence 
of organic and inorganic substances in soil, sediment, and surface water on and in the vicinity of 
the property. On the basis of the information provided in these reports, the Centredale Manor Site 
ESI was initiated. 

Background information used in the generation of this report was obtained through file searches 
conducted at the EPA Region I and Rhode Island Department of Environmental Management (RI 
DEM), telephone interviews with town officials, conversations with persons knowledgeable of the 
Centredale Manor Site, and conversations with other Federal, State, and local agencies. 

This package follows the guidelines developed under the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), as amended, commonly referred to as 
Superfund. However, these documents do not necessarily fulfill the requirements of other EPA 
Region I regulations such as those under the Resource Conservation and Recovery Act (RCRA) 
or other Federal, State, or local regulations. ESIs are intended to provide a preliminary screening 
of sites to facilitate EPA Region I's assignment of site priorities. They are limited efforts and are 
not intended to supersede more detailed investigations. 

SITE DESCRD7TION 

The Centredale Manor property, portions of the Brook Village property, and sections of the 
Woonasquatucket River (upstream of, adjacent to, and downstream of the Centredale Manor 
property) were investigated as part of the Centredale Manor Site ESI investigation (Figures 1 A, 
IB, and 1C). The Centredale Manor property is located at 2074 Smith Street (also referred to as 
Route 44 in the CERCLIS database) in North Providence, Providence County, Rhode Island at 
geographic coordinates 41° 51' 29.5" north latitude and 71° 30' 28.5" west longitude [13]. 

According to the Town of North Providence Tax Assessor's Office, the 4.74-acre Centredale 
Manor property is registered as Plat 14, Lot 250. The property is bordered by Brook Village 
Apartments to the north, a small wooded area and an unpaved perennial drainage channel 
(drainage channel) to the east, a wooded area to the south, and the Woonasquatucket River to the 
west (Figure 2). George Waterman Road and a residential area are located approximately 100 feet 
west of the river, up a steep embankment [1, pp. 1, 3]. 
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An eight-story apartment building housing approximately 135 elderly and handicapped residents, 
known as Centredale Manor, which was constructed in February 1982, currently occupies the 
property. Two paved parking lots are located to the north and west of the building (Figure 2). 
The areas around the parking lots and the building are landscaped with a grass ground cover. A 
500-2allon underground storage tank (UST) containing diesel fuel is located approximately 100 
feet west of the building. The tank is leak tested biannually and has reportedly not failed integrity 
testing to date [1, p. 3]. 

The highest elevation on the property is approximately 200 feet above mean sea level and located 
in the central portion of the property. Topography on the property is relatively flat with a 
downward slope to the east, towards the drainage channel. During the ESI on-site reconnaissance, 
areas of stressed vegetation were observed on the northwest side of the property between the 
Centredale Manor and Brook Village parking lots and in the southern portion of the property along 
the overland flow route between on-site paved areas and the Woonasquatucket River [3]. 

The majority of residences and businesses in the vicinity of the property are served by the City 
of Providence public water supply system [8]. The nearest public drinking water supply well to 
the Centredale Manor property is located 0.8 miles to the west of the property at the Pied Piper 
Nursery School and serves an estimated 130 people. An estimated 1,351 people are served by 
public drinking water wells within 4-radial miles of the property. Approximately 8,130 people 
are served by private drinking water wells within 4-radial miles of the property. The nearest 
private drinking water well to the Centredale Manor property is the Yacht Club Bottling Works, 
Inc., located approximately 0.12 miles northeast of the property [1, pp. 3, 12]. 

The Centredale Manor. Site is located in the Woonasquatucket Regional River Basin. An 
undefined overland flow route exists for precipitation that falls on the property. As a result, 
run-off from the property travels as sheet flow into either the Woonasquatucket River or the 
drainage channel. The most upstream probable points of entry (PPEs) from sheet flow are located 
adjacent to the Brook Village building (along the Woonasquatucket River) and in the drainage 
channel located east of the Centredale Manor building (Figure 2). From the drainage channel 
PPE, the surface water travels along the eastern perimeter of the property and converges with the 
Woonasquatucket River approximately 0.3 miles downstream of the property. The mean annual 
flow rate of the drainage channel is estimated to be 5 cubic feet per second (cfs). The drainage 
channel is not known to be a fishery [1, p. 14]. 

From the Woonasquatucket River PPE, surface water travels approximately 0.1 miles along the 
western perimeter of the property, reaches the confluence with the drainage channel 0.3 miles 
south of the property and travels south for approximately 5.7 miles before discharging into the 
Providence River. The Providence River continues south approximately 8 miles before 
discharging into the Narragansett Bay. The mean annual flow rate of the Woonasquatucket River 
in the vicinity of the property is estimated to be 73 cfs based on historical flow rate information 
from a gaging station located 0.1 miles north of the property. The Providence River and 
Narragansett Bay are tidally influenced [1, p. 14]. 

There are also two defined surface water overland flow routes on the property. A number of 
paved drainage swales exist to divert overland flow to either the drainage channel or to the 
Woonasquatucket River (Figure 2) [1, p. 16]. 
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OPERATIONAL AND REGULATORY HISTORY AND WASTE CHARACTERISTICS 

In 1936, Centredale Worsted Mills sold the property on which Centredale Manor is located (Lot 
250) to Olneyville Wool Combing Company. In 1940, the Olneyville Wool Combing Company 
sold Lot 250 to three individuals (H. Sweet, W. Clark, and M. Sweet). In April 1943, these three 
individuals sold Lot 250 to two different individuals (H. Bonino, and J. Buonanno), who owned 
it for three months before transferring it to Centredale Enterprises, Inc., in July of 1943. 
Centredale Enterprises, Inc. held title to Lot 250 until 1971, when it was sold to two individuals 
(J. Buonanno and E. Ricci) and one business entity (Centredale Properties Corporation). 
Centredale Properties Corporation sold its interest in Lot 250 to J. Buonanno and E. Ricci in 
1979. They held title until 1982, when Lot 250 was sold to Centredale Manor Associates. 
Centredale Manor Associates sold Lot 250 to the Cornerstone Corporation in 1995 [9]. 

No information regarding the types of textile activities conducted on the property by either the 
Centredale Worsted Mill or the Olneyville Wool Combing Company was found in available file 
information. These companies operated on the property during the 1930s through the mid-1940s 
[ l .p .5 ] . 

A chemical manufacturing facility (Atlantic Chemical Company, Inc., which changed its name in 

1953 to Metro-Atlantic, Inc.) and a drum recycling facility (New England Container Co.,. Inc.) 

reportedly operated at the property between 1943 and 1971. Additional information regarding 

operations at these facilities is currently being sought by EPA. In the mid-1970s, the existing 

buildings at the property were demolished. Further information regarding the demolition of the 

buildings is also being sought by EPA [9]. 


In October and November 1977, the Rhode Island Department of Health (RI DOH) conducted 
several investigations at the Centredale Manor property in response to complaints of odors and 
fumes at the property. Approximately 60 55-gallon drums were found on the property in a 
swampy area near the Woonasquatucket River. A bluish-white smoke was observed in association 
with an unknown number of ruptured drums, reportedly containing sulfuric acid. On 
10 November 1977, Acme Services removed' 10 drums which reportedly contained sulfuric acid 
from the swampy area. No information regarding where the drums were transported and/or 
disposed of was available. The remaining drums were reportedly left on the property [1, p. 5]. 

From December 1979 to March 1981, RI DEM periodically inspected the property. During these 
inspections, RI DEM observed and inventoried approximately 400 drums. The drums were 
reported to be in various stages of deterioration. An unknown number of drums were found to 
contain residual solid and liquid material. Legible drum labels and visual inspection of residual 
materials indicated that caustics, halogenated solvents, polychlorinated biphenyls (PCBs), and ink 
wastes (potentially containing heavy metals) may have been contained in the drums. During the 
inspections, approximately 150 drums (of the 400 drums) were observed scattered along the bank 
of the Woonasquatucket River [1. p. 5]. 

In 1981, Marshall Contractors, Inc. (Marshall) and Robinson, Green and Beretta, Inc. performed 
a feasibility study of the property for the property owners, J. Buonanno and E. Ricci. The 
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feasibility study was conducted to investigate the potential commercial development of the property 
as an apartment complex. In October 1981, Marshall reportedly discovered a smoking drum of 
sulfuric acid. On 16 October 1981, Jet-Line Services manifested, removed, and transported the 
drum of sulfuric acid to an approved disposal facility. The Jet-Line Services drum removal 
activities were supervised by Marshall and RI DEM [1, p. 5]. 

On 23 November 1981, a Notice of Violation and Order (Order) was issued by RI DEM to the 
property owners, J. Buonanno and E. Ricci, for violations of the State Hazardous Waste 
Management Act [1, p. 6]. The Order indicates that various State rules and regulations, including 
the following, were violated: 

•	 Hazardous Waste Management Facility Operating Permit Rules and Regulations-
Landfills 

•	 Hazardous Waste Generator Rules and Regulations 
•	 Hazardous Waste Treatment and Storage Rules and Regulations 
•	 Hazardous Waste Operating Permit Rules and Regulations-Landfills 

The 1981 Order required that the owners of the property, J. Buonanno and E. Ricci, complete the 
following activities: 1) identify all hazardous materials on site by sampling and chemical analysis; 
2) repackage and properly manifest and dispose of all hazardous wastes on site; 3) comply with 
items 1 and 2 immediately [9]. 

In February 1982, Marshall oversaw the characterization of soils at the Centredale Manor property 
with supervision by RI DEM. On 2 February 1982, Guild Drilling collected two composite soil 
samples from 10 soil borings advanced in the proposed apartment building construction area. The 
samples were analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and eight extraction procedure for toxicity (EP TOX) metals to determine if soils in the 
construction area would be considered hazardous waste. Analyses of soil samples indicated the 
presence of chloroform, toluene, trichloroethylene, bis(2-ethylhexyl)phthalate, and barium at 
concentrations below the then current (1982) RI DEM regulatory levels. Ultimately, 6,000 cubic 
yards of excavated soil were removed and disposed of as non-hazardous solid waste [1, p. 6]. 

On 22 February 1982, C. Pezza and Sons, Inc. excavated and staged approximately 400 drums 
on the property under the supervision of RI DEM. Drums which were verified to be empty were 
crushed and sent to a solid waste facility for disposal as non-hazardous waste. Approximately 30 
drums with residual materials were stockpiled on the property [1, p. 6]. 

On 27 February 1982, Goldberg, Zoino & Associates, Inc. (GZA), under contract to Marshall and 
being supervised by RI DEM, collected eight composite samples from stockpiled drums which 
contained chemical residues. The drums were categorized, separated, and composited for 
sampling based on similar contents. Samples were analyzed for VOCs and eight EP TOX metals. 
Analyses of the drum samples indicated the presence of xylene, toluene, ethyl benzene, cadmium, 
chromium, lead, and silver at concentrations ranging from 0.21 parts per million (ppm) to 47,000 
ppm. Based on these analyses, eight of the 30 drums with residual materials were reported to 
contain hazardous materials. On 2 June 1982, Jet-Line Services transported the eight drums off 

9 March 1999 S:\98060017\FTNAL.WPD 	 8 



site for disposal at an approved facility. The remaining drums were disposed of as non-hazardous 
solid waste [1, p. 6]. 

In 1982, construction of the Centredale Manor complex was completed. A Fresh Water Wetland 
Applicability Determination, required for the construction of the complex, concluded that the 
construction of Centredale Manor represented an insignificant alteration of the nearby fresh water 
wetland located on the western side of the property adjacent to the Woonasquatucket River [1, p. 
6]­

In 1986, RI DEM received information from the Providence Journal which indicated that several 
5,000-gallon USTs used to store hazardous waste were buried on the Centredale Manor property. 
A ground-penetrating radar survey was conducted by Geo-Centers, Inc. on 24 March 1986, to 
locate the alleged buried USTs. The survey concluded that there were no buried USTs on the 
property; however, other metallic debris, possibly buried drums, were potentially present along 
the western edge of the property [1, p. 6]. 

On 21 August 1986, NUS/FIT completed an EPA PA of the Centredale Manor property. Based 

on the previous history of the property, NUS/FIT concluded that groundwater, surface water, soil, 

and sediment at the property were potentially impacted. Based on the findings of the PA, an SSI 

was recommended [1. p. 7]. 


On 15 October 1990, an EPA SSI for Centredale Manor property was completed by NUS/FIT. 
As part of this investigation, on 27 March 1990, NUS/FIT collected 10 soil samples, including 
one trip blank, one duplicate/replicate, and one reference sample from the Centredale Manor 
property. The soil samples were analyzed through the EPA Contract Laboratory Program (CLP) 
for VOCs, SVOCs, pesticide/PCB, and metals analyses. The trip blank was analyzed for VOCs 
only. A total of six VOCs and 29 SVOCs were detected, including the compound 4-chloroaniline 
at a concentration of 32,000 parts per billion (ppb) in the samples submitted for analysis. 
4-Chloroaniline is commonly found in dyes used in textile mill operations and may be related to 
the mills which occupied the property in the 1930s and 1940s. Four pesticides, two PCB 
congeners (Aroclors 1242 and 1254), and six inorganic elements were also detected in the 
NUS/FIT soil samples [1, p. 7]. 

On 10 September 1994, RI DEM collected surface water samples from the Woonasquatucket 
River. These samples were collected to determine the impact of a cyanide spill which occurred 
upstream of the property. One sample was collected from the Woonasquatucket River adjacent 
to the Centredale Manor property. Laboratory analyses detected elevated concentrations of 
cadmium, copper, cyanide, lead, and nickel at concentrations ranging from 8 ppb and 250 ppb. 
No known reference or quality assurance/quality control (QA/QC) samples were collected [1, p. 
7]. RI DEM did not conduct dioxin analysis on these samples [9]. 

Approximately ten deteriorated empty 55-gallon drums were observed on 4 October 1995 during 
the WESTON on-site reconnaissance of the property which was conducted as part of the EPA SIP 
investigation of the property. The drums were located along the Woonasquatucket River and in 
the southern wooded area within 200 feet of the building [1, p. 7]. 
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As part of the EPA SIP, WESTON personnel collected sediment samples on 27 March 1996. 
Nine sediment samples, including three reference samples, were collected from eight locations 
associated with the property. The sediment samples were analyzed through EPA CLP for VOCs, 
SVOCs, pesticide/PCB, total metals, and cyanide analyses. Three sediment samples were 
collected from the Woonasquatucket River and six sediment samples were collected from wedands 
along the drainage channel [1, p. 7]. 

Analytical results of 1996 WESTON sediment samples indicated the presence of several VOCs, 
SVOCs, and inorganic elements at concentrations greater than or equal to three times the reference 
sample concentrations. No pesticides or PCBs were detected in the sediment samples [1, pp. 19 ­
21]. WESTON did not conduct dioxin analysis of these samples as part of this EPA SIP [9]. 

Two VOCs were detected in samples collected from wetlands located on the southeast portion of 
the property along the drainage channel. 2-Butanone and chlorobenzene were detected at 21 ppb 
and 11 ppb, respectively. Thirteen SVOCs were detected in sediment samples ranging from 350 
ppb to 8,500 ppb. The SVOCs detected in WESTON sediment samples were primarily 
polynuclear aromatic hydrocarbons (PAHs) [1, p. 21]. * 

Ten inorganic elements were also detected in sediment samples ranging from 1.7 ppm to 
20,000 ppm. Many of the elements and compounds detected in sediment samples were also 
previously detected in NUS/FIT soil samples above reference concentrations and in samples 
collected from drums removed from the property in 1982. This indicates that previous on-site 
disposal practices may have impacted the surface water quality downstream of the Centredale 
Manor property [1, p. 22]. 

In June 1996, fish were collected from the Woonasquatucket River and fish tissue samples were 
analyzed by EPA Narragansett Laboratory and Providence Urban Initiative personnel. The fish 
tissue samples were analyzed for cadmium, copper, chromium, nickel, lead, zinc, mercury, PCB 
congeners, hexachlorobenzene, DDE, DDD, DDT, lindane, chlordane, nonachlor, and dioxin 
homologues [2, Appendix B]. Based on elevated dioxin levels detected in fish tissue samples, a 
fish consumption advisory was issued by RI DOH [2, p. 1]. 

In January 1997, the EPA Office of Ecosystem Protection and the Rhode Island State Program 
requested assistancefrom the EPA Office of Environmental Measurement and Evaluation (OEME) 
to examine and evaluate ambient sediment quality in the Woonasquatucket River and to identify 
sources that may have caused the elevated concentrations of contaminants in fish tissue [2, p. 1]. 

In October 1997, OEME personnel conducted water and sediment sampling. Sediment and water 
column measurements were collected at seven dam locations along the Woonasquatucket River. 
The area investigated extendedfrom the Esmond Dam area of North Providence, to just upstream 
of the Valley Street Bridge in Providence (Figure 1). Dioxin contamination was detected at all 
seven sampling locations. Dioxin levels in the sediment samples at two dams, Allendale Dam and 
Lymansville Dam, were significantly higher than at the other sediment sampling locations [2, p. 
2]. 
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According to the 1997 OEME report, numerous PAHs, chlorinated pesticides, PCBs, and 
inorganic elements were also detected at all seven locations at concentrations that may pose a 
chronic risk to the benthic community as well as upper food chain receptors. In addition, because 
of the biomagnification potential of dioxin and, based on New York Department of Environmental 
Conservation sediment guidelines that take into consideration upper food chain impacts, as well 
as the total organic carbon (TOC) values present in the river, the possibility of acute effects to 
piscivorus (fish consumers) is also present [2. pp. 2-3]. 

In June 1998, START initiated an ESI of the Centredale Manor Site under direction of EPA. The 
ESI was initiated to assess: the presence of dioxin/furan and hexachloroxanthene (HCX) 
contamination on the Centredale Manor property; the extent of contamination in areas of potential 
human exposure; and potential source areas located upstream of the Centredale Manor property. 
No prior analysis for the presence of dioxin and HCX had been performed on the Centredale 
Manor property. 

On 31 July 1998, START personnel performed an on-site reconnaissance to identify soil and 

sediment sampling locations on the Centredale Manor and Brook Village properties and along the 

Woonasquatucket River between the Esmond Dam area of North Providence, to Waterplace Park 

in Providence. The investigation covers an area of approximately 10.0 stream miles along the 

Woonasquatucket River [3]. 


On 9 September 1998, START personnel collected five soil samples from the Centredale Manor 
property, one soil sample from the Brook Village property, 35 sediment samples from the 
Woonasquatucket River, and four sediment samples from the drainage channel. All sampling 
activities were conducted in accordance with the EPA approved Task Work Plan, dated 31 August 
1998. The soil and sediment samples were submitted to the EPA Region VQ laboratory for dioxin 
and HCX analyses, to an EPA CLP laboratory for SVOC and pesticide/PCB analyses, and to a 
Delivery of Analytical Services (DAS) laboratory for TOC analysis. Sample locations are depicted 
on Figures 3A, 3B, and 3C and described in Table 1. 

Complete analytical results of START soil samples including quantitation and detection limits are 
presented in Attachment A (for SVOCs and pesticides/PCBs), Attachment B (for dioxins and 
hexachloroxanthene), and Attachment C (for TOCs). Sample results quantified with a "J" on 
analytical tables are considered approximate because of limitations identified during CLP and DAS 
data validation. In addition, organic sample results reported at concentrations below quantitation 
limits and confirmed by mass spectrometry are also qualified by a "J" and considered approximate. 

Results for soil samples collected from the Centredale Manor Site which exceed the RI DEM 
(1996) Residential Direct Exposure Criteria (RI DEC) values are summarized in Table 2. 
Substances for which no RI DEC values have been established (i.e. carbazole, endosulfan sulfate, 
4-methylphenol, isophrone, di-n-butylphthalate, dibenzofuran, butylbenzylphthalate, 4,4'-DDD, 
4,4'-DDE, beta-BHC, and heptachlor) are not included in Table 2, but are presented in 
Attachment A [10]. For comparative purposes, dioxin results are compared to the EPA Region 
 Dioxin Residential Action Level of 1 ppb. In addition, HCX results are listed; however, no 
benchmark value is available. 
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A total of eight SVOCs and one pesticide (dieldrin) were detected in various soil samples above 
the respective RI DEC values. Dioxin results exceeded the EPA Region I Residential Action 
Level for dioxin (1 ppb) at four sample locations and ranged from 3.0 J ppb to 6.3 J ppb. In 
regards to soil samples collected, the greatest number of SVOCs and the highest concentrations 
of SVOCs and dioxin were detected in soil sample SS-04 (Figure 3 A) [4; 7]. 

Table 1 


Sample Summary: Centredale Manor Site 

Samples Collected by START on 9 September 1998 


Sample 


Sample Traffic Time Depth 


luxation No. Report No. (hours) Remarks (Inches) Sample Coordinates 


MATRIX: Soil 

SS-01 APA72 
DAFZ73 
AAL24-001 

0920 Grab 3 to 12 41° 51' 23.5" north 
71° 29' 12.5" west 

SS-02 APA73 
DAFZ74 
AAL24-002 

0950 Grab Oto 16 41° 51' 18.7" north 
7 1  c 9 - 9  « w e s  t 

SS-03 APA74 
DAFZ75 
AAL24-003 

1005 Grab 30 to 42 41° 51' 18.7" north 
71° 29' 9.9" west 

SS-04 APA75 
DAFZ76 
AAL24-004 

1050 Grab Oto 18 41° 51' 17.9" north 
71° 29' 9.5" west 

SS-05 APA76 
DAFZ77 
AAL24-005 

1130 Grab Oto 18 41° 51' 17.7" north 
71° 29' 8.2" west 

SS-06 APA77 
DAFZ78 
A AT "M-fYVi 

1110 Grab Oto 24 42° 51' 18.2" north 
71° 29' 7.7" west 

MATRIX: Sediment 

SD-01 
(MS/MSD) 

APA78 
DAFZ79 
AAL24-007 

0819 Grab 0to6 41° 49' 37.7" north 
71° 24' 50.6" west 

SD-02 APA79 
DAFZ80 
AAL24-008 

0835 Grab Oto 3 41° 49' 21.4" north 
71° 26' 25.0" west 

SD-03 APA80 
DAFZ81 
AAL24-009 

0850 Grab 0to3 41° 49' 21.2" north 
71° 26' 30.0" west 
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Table 1 


Sample Summary: Centredale Manor Site 

Samples Collected by START on 9 September 1998 


Sample Traffic 

Location No. Report No. 


MATRIX: Sediment (Continued) 

SD-04 APA81 
DAFZ82 
AAL24-010 

SD-05 APA82 
DAFZ83 
AAL24-011 

SD-06 APA83 
DAFZ84 
AAL24-012 

SD-07 APA84 
DAFZ85 
AAL24-013 

SD-08 APA85 
DAFZ86 
AAL24-014 

SD-09 APA86 
DAFZ87 
AAL24-015 

SD-10 APA87 
DAFZ88 
AAL24-016 

SD-11 APA88 
DAFZ89 
AAL24-017 

SD-12 APA89 
DAFZ90 
AAL24-018 

SD-13 APA90 
DAPZ91 
AAL24-019 

SD-14 APA91 
DAFZ92 
AAL24-020 

Time 
(hours) 

0900 

0938 

0950 

0955 

1022 

1036 

1115 

1135 

1238 

1215 

1230 


(Continued) 

Remarks 

Sample 
Depth 

(Inches) 

Grab 0 to 6 

Grab Oto 6 

Grab Oto 6 

Grab Oto 6 

Grab Oto 3 

Grab Oto 6 

Grab Oto 6 

Grab Oto 12 

Grab Oto 12 

Grab Oto 12 

Grab Oto 6 

Sample Coordinates 

41° 49' 6.3" north 
71° 26' 56.5" west 

41° 49' 15.3" north 
71° 27' 18.0" west 

41° 49'13.9" north 
71° 27' 19.4" west 

41° 49' 40.4" north 
71° 27' 47.4" west 

41° 49' 47.5" north 
71° 27' 52.3" west 

41° 50' 6.5" north 
71° 28' 21.2" west 

41° 50' 22.4" north 

71° 28' 35.9" west 


41° 50' 33.3" north 

71° 28' 43.4" west 


41° 50' 41.3" north 

71° 28' 50.9" west 


41° 50' 41.4" north 

71° 28'43.1" west 


41° 50' 41.8" north 
71° 28' 44.7" west 
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Table 1 


Sample Summary: Centredale Manor Site 

Samples Collected by START on 9 September 1998 


(Continued) 

Sample 

Sample 
Location No. 

Traffic 
Report No. 

. Time 
(hours) Remarks 

Depth 
(Inches) Sample Coordinates 

MATRIX: Sediment (Continued 

SD-15 APA92 
DAFZ93 

1250 Grab 0 to 6 41° 50' 42.3" north 
71° 28' 46.0" west 

AAL24-021 

SD-16 APA93 
DAFZ94 

1315 Grab Oto 6 41° 50' 42.8" north 
71° 28' 48.3" west 

AAL24-022 

SD-17 APA94 
DAFZ95 

1315 Grab, 
Duplicate 

0 to 6 41° 50' 42.8" north 
71° 28' 48.3" west 

AAL24-023 of SD-16 

SD-18 APA95 1155 Grab Oto 3 41° 50' 57.0" north 

(MS/MSD) DAFZ96 71° 28' 49.7" west 

AAL24-024 

SD-19 APA96 
DAFZ97 

1110 Grab Oto 3 41° 50' 53.7" north 
71° 28' 49.8" west 

AAL24-025 

SD-20 APA97 
DAFZ98 

1406 Grab Oto 3 41° 51' 3.9" north 
71° 28' 54.8" west 

AAL24-026 

SD-21 APA98 
DAFZ99 

1415 Grab 6 to 25 41° 51' 3.9" north 
71° 28' 59.8" west 

AAL24-027 

SD-22 APA99 
DAF01A 

1411 Grab Oto 3 41° 51' 4.2" north 
71° 28' 53.2" west 

AAL24-028 

SD-23 APB00 
DAF02A 

1355 Grab Oto 3 41° 50' 4.4" north 
71° 28' 56.2" west 

AAL24-029 

SD-24 APB01 
DAF03A 

1356 Grab Oto 3 41° 51' 6.8" north 
71° 28' 53.9" west 

AAL24-030 

SD-25 APB02 
DAF04A 

1356 Grab, 
Duplicate 

Oto 3 41° 51' 6.8" north 
71° 28' 53.9" west 

AAL24-031 of SD-24 
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Table 1 


Sample Summary: Centredale Manor Site 

Samples Collected by START on 9 September 1998 


(Continued) 

Sample 
Location No. 

Traffic 
Report No. 

Time 
(hours) Remarks 

Sample 
Depth 

(Inches) Sample Coordinates 

MATRIX: Sediment (Continued) 

SD-26 APB03 
DAF05A 
AAL24-032 

1320 Grab Oto 6 41° 51' 17.7" north 
71° 29' 10.1" west 

SD-27 APB04 
DAF06A 
AAL24-033 

1420 Grab Oto 6 41° 51' 23.8" north 
71° 29' 13.4" west 

SD-28 APB05 
DAF07A 
AAL24-034 

1450 Grab Oto 6 41° 51' 28.7" north 
71° 29' 13.5" west 

SD-29 APB06 
DAF08A 
AAL24-035 

1350 Grab 0 to 6 41° 51' 18.0" north 
71° 29' 7.6" west 

SD-30 APB07 
DAF09A 
AAL24-036 

1415 Grab Oto 6 41° 51' 21.2" north 
71° 29' 8.4" west 

SD-31 APB08 
DAF10A 
AAL24-037 

1435 Grab Oto 6 41° 51'28.1" north 
71° 29' 11.0" west 

SD-32 APB09 
DAF11A 
AAL24-038 

1435 Grab, 
Duplicate 
of SD-31 

0to6 41° 51' 28.1" north 
71° 29' 11.0" west 

SD-33 APB10 
DAF12A 
AAL24-039 

1515 Grab O to 3 41° 51' 47.4" north 
71° 29' 21.5" west 

SD-34 APB11 
DAF13A 
AAL24-040 

1520 Grab Oto 3 41° 51' 48.6" north 
71° 29' 25.1" west 

SD-35 
(MS/MSD) 

APB12 
DAF14A 
AAL24-041 

1526 Grab Oto 3 41° 51'58.9" north 
71° 29' 35.8" west 

SD-36 APB13 
DAF15A 
AAL24-042 

1546 Grab Oto 3 41° 52' 23.2" north 
71° 29' 48.7" west 
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Table 1 


Sample Summary: Centredale Manor Site 

Samples Collected by START on 9 September 1998 


(Concluded) 

Sample 
Location No. 

Traffic 
Report No. 

Time 
(hours') Remarks 

Sample 
Depth 

(Inches) Sample Coordinates 

MATRIX: Sediment (Concluded) 

SD-37 APB17 
DAF16A 
AAL24-043 

1547 Grab Oto 6 41° 52' 36.7" north 
71° 29' 59.9" west 

SD-38 APB18 
DAF17A 
AAL24-044 

1600 Grab Oto 6 41° 52' 44.0" north 
71° 30' 6.2" west 

SD-39 APB19 
DAF18A 
AAL24-045 

1602 Grab Oto 3 41° 52' 44.1" north 
71° 30' 7.0" west 

MATRIX: Aqueous 

RB-01 APB20 
DAF19A 

1250 Grab NA NA 

Matrix: Performance Evaluation Samples 

PE-503338 APB24 0500 SVOC NA NA 

PE-501151 APB25 0500 SVOC NA NA 

PE-501688 APB26 0500 SVOC NA NA 

PE-0023053 APB27 0500 Pest/PCB NA NA 

PE-0021565 APB28 0500 Pest/PCB NA NA 

PE-0000466 APB29 0500 Pest/PCB NA NA 

PE-TT03728 APB30 0500 Aroclor 
1260 

NA NA 

PE-TT01048 APB31 0500 Aroclor 
1260 

NA NA 

PE-TTO0153 APB32 0500 Aroclor 
1260 

NA NA 

MS/MSD
NA
SVOC
Pest/PCB

 = Matrix Spike/Matrix Spike Duplicate 
= Not Applicable 
= Semivolatile Organic Compound 
= Pesticide/Polychlorinated Biphenyl 

[3] 
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Table 2 


Soil Sample Results from Centredale Manor Site 

Above Residential Direct Exposure Criteria 


Sample 

Location 


SS-01 
(APA72) 
(DAFZ73) 
(AAL24-001) 

SS-02 

(APA73) 

(DAFZ74) 

(AAL24-002) 


SS-03 

(APA74) 

(DAFZ75) 

(AAL24-003) 

SS-04 
(APA75) 
(DAFZ76) 
(AAL24-O04) 

Compound 

SVOCs 

Chrvsene 

Benzo(a)pyrene 

DIOXINS 

Dioxins* 

Hexachloroxanthene 

SVOCs 

Chrvsene 

PESTICIDES/PCBs 

Dieldrin 

DIOXINS 

Dioxins* 


Hexachloroxanthene 


DIOXINS 


Hexachloroxanthene 

SVOCs 

Benzo( alanthracene 

Chrvsene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pvrene 

lndeno( 1,2.3-cd)pvTene 

Dibenz(a.h)anthracene 

Benzo(g,h,i)perylene 

Sample 

Concentration 


0.420 J

0.460 

0.450 J

0.14 J.EB

4.7 J

263 J

9.9 

2.4 

2.2 

3.2 

0.960 

2.6 

1.5 

0.460 

1.3 

 mg/kg 

mg/kg 

ppb 

ppb 

 ma/kg 

 me/ke 

 ppb 

 ppb 

ppb 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Direct Exposure 
Criteria* 

(Residential) 

0.4 mg/kg 

0.4 mg/kg 

1.0 ppb 

NA 

0.4 mg/kg 

0.04 mg/kg 

1.0 ppb 


NA 


NA 

0.9 mg/kg 

0.4 mg/kg 

0.9 mg/kg 

0.9 mg/kg 

0.4 mg/kg 

0.9 mg/kg 

0.4 mg/kg 

0.8 mg/kg 
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Table 2 

Soil Sample Results from Centredale Manor Site 

Above Residential Direct Exposure Criteria (Concluded) 


Sample 
Location 

SS-04 
(concluded) 

SS-05 
(APA76) 
(DAFZ77) 
(AAL24-005) 

SS-06 
(APA77) 
(DAFZ78) 
(AAL24-006) 

Compound 

DIOXINS 

Dioxins* 

Hexachloroxanthene 

SVOCs 

Chrvsene 

Benzo(a)pyrene 

DIOXINS 

Dioxins* 

Hexachloroxanthene 

SVOCs 

Chrvsene 


Benzo(a)pyrene 


DIOXINS 

Dioxins* 

Hexachloroxanthene 

Sample 

Concentration 


6.3 

168.2 

0.470 J

0.500 

3.4 J

63.2 

0.710 J

0.690 J

3.0 

48.3 J

 me/kg 

mg/kg 

 ppb 

ppb 

 mg/kg 

 mg/kg 

 ppb 

Direct Exposure 
Criteria1' 

(Residential) 

1.0 ppb 

NA 

0.4 mg/kg 

0.4 mg/kg 

1.0' ppb 

NA 

0.4 mg/kg 

0.4 mg/kg 

1.0 ppb 

NA 

J = The associated numerical value is an estimated quantity. 
EB = The compound was identified in an aqueous equipment blank (EB) that was used to assess field 

contamination associated with soil/sediment samples. 
R = Value was rejected due to insufficient of non-compliant quality control, 
mg/kg = Milligrams per kilogram, 
ppb — Parts per billion. 
NA = Not Applicable. 
PCBs = Polychlorinated Biphenyls. 
SVOCs = Semivolatile Organic Compounds. 

*	 For SVOCs, the RI DEM Residential Direct Exposure Criteria (1993, amended 1996) is presented for 
comparison purposes. For dioxins, the EPA Region I Residential Action Level is presented for comparison 
purposes. No benchmark concentration is available for hexachloroxanthene. 

*	 Values presented for dioxins are the 2,3,7,8-tetrachlorodibenzo dioxin toxicity equivalence on a dry-weight 

basis. 

[4; 7; 10] 
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Complete analytical results of START sediment samples including quantitation and detection limits 
are presented in Attachment A (for SVOCs and pesticides/PCBs), Attachment B (for dioxin and 
hexachloroxanthene), and Attachment C (for TOCs). Sample results quantified with a "J" on 
analytical tables are considered approximate because of limitations identified during CLP and DAS 
data validation. In addition, organic sample results reported at concentrations below quantitation 
limits and confirmed by mass spectrometry are also qualified by a " J" and considered approximate. 

Table 3 summarizes SVOCs, pesticides/PCBs, dioxins, and HCX detected through analyses of 
START sediment samples (SD-01 through SD-32) that were collected adjacent to or downstream 
of the Centredale Manor property. Sediment samples collected upstream of the Centredale Manor 
property (SD-33 through SD-39) are discussed later in this report. 

For each sample location, a compound is listed if it is detected at three times or greater than the 
appropriate reference sample concentration. Based on its relative upstream location, sediment 
sample SD-28 is the reference sample for samples SD-01 through SD-27. Based on their relative 
upstream locations, sediment samples SD-31 and SD-32 (duplicates) are the references for SD-29 
and SD-30. If the compound is not detected in the appropriate reference sample, the reference 
sample quantitation limit (SQL) is used as the reference value. These compounds are listed if they 
occurred at a value equal to or greater than the reference SQL and are designated by their 
approximate relative concentration above these values. Dioxin values are presented as the 2.3,7,8­
tetrachlorodibenzodioxin (2,3,7,8-TCDD) toxicity equivalence on a dry-weight basis. The 
estimated detection limit for 2,3,7,8-TCDD is used to calculate the total toxicity equivalence value 
for the reference sample [11]. 

Twelve SVOCs, 12 pesticides, one PCB (Aroclor-1254), dioxins, and HCX were detected at 

concentrations exceeding reference values in various sediment samples collected along 

Woonasquatucket River downstream of the Centredale Manor property (SD-01 through SD-27). 

In addition, five pesticides, one PCB (Aroclor-1254), dioxins, and HCX were detected at 

concentrations exceeding reference values in the drainage channel downstream sediment samples 

(SD-29 and SD-30) [4; 5]. 


Generally, dioxin concentrations were highest near the Centredale Manor property and attenuate 
to less than 1 ppb at downstream locations. The highest concentration of dioxins was detected in 
a sediment sample collected along the drainage channel (SD-30) adjacent to the Centredale Manor 
property, which flows into the Woonasquatucket River approximately 0.3 miles downstream of 
the property. Analytical results of the Woonasquatucket River sediment samples indicate that the 
highest dioxin concentration detected was 10.8 ppb in sample SD-23 collected at the Allendale 
Dam Area [7]. It should be noted that this is the first downstream dam from the Centredale Manor 
property. The dam acts as a barrier and slows the flow of water, providing the sediments and 
possibly contaminants time to settle out of the water column. 

Various SVOCs and pesticides/PCBs were detected at several locations along the Woonasquatucket 
River and the drainage channel. However, the greatest number of SVOCs and the highest 
concentrations of SVOCs were detected in the sample collected farthest downstream along 
Woonasquatucket River (SD-01) [4; 5]. Sediment samples with elevated levels of PCBs were 
detected only in samples upstream of the Allendale Dam. 
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Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 

Sample Compound/ Sample Reference 
Concentration Concentration* Comments Location Element 

SD-01 SVOCs 
(APA78) 
(DAFZ79) Acenaphthene 170 J PPb 56 ______ 3.0 x Ref 

AAL24-007 PPb 3.1 x Ref Phenanthrene 3.400 PPb 1.100 

1.400 PPb 6.5 x Ref Fluoranthene 9.100 ppb 

1,100 PPb 10 x Ref Pyrene 11.000 J. ppb 

560 PPb 8.0 x Ref Benzofalanthracene 4.500 ppb 

Chrvsene 2.600 J ppb 580 _J__ 4.5 x Ref 

Bis(2-ethvlhexvl1phthalate 3.700 J ppb 87 J PPb 42 x Ref 

5.7 x Ref BenzortO fluoranthene 4.700 ppb 830 J PPb 

7.0 x Ref Benzo(a)pvrene 3.700 nob 530 ppb 

IndenoC 1.2.3-cdlpvrene 3.500 ppb 340 J PPb 10 x Ref 

4.9 x Ref Dibenzf a.hlanthracene 680 ppb 140 J PPb 

9.6 x Ref Benzo(g.h.i)perylene 2.700 ppb 280 

PESTlClDES/PCBs 

2.1 U PPb 1.3 x SOL Heptachlor Epoxide 2.7 J ppb 

4.1 U ppb 8.5 x SQL 4.4'-DDD 35 J ppb 

4,4-DDT 22  PPb 4.1 U ppb 5.4 x SQL J

DIOXINS 

Dioxins1 0.12 ppb 0.002 UJ ppb 60 x SQL 

Hexachloroxanthene 49.4 J ppb 0.261 UJ ppb 190 X SQL 

SD-02 SVOCs 

(APA79) 
 Bis(2-ethvlhexyl)phthalate 840 J_b_ 87 J PPb 9.7 x Ref 
(DAFZ80) 
AAL24-008 PESTIClDES/PCBs 

4,4'-DDE 3.6 J ppb 0.38 J ppb 9.5 x Ref 

4,4'-DDD 6.1 J ppb 4.1 U ppb 1.5 x SQL 

alpha-Chlordane 3.4 J ppb 2.1 U ppb 1.6 x SQL 

DIOXINS 

0.002 UJ PPb 44 x SQL 

Hexachloroxanthene 21.9 J ppb 0.261 UJ ppb 84 x SQL 

Dioxins* 0.088 J PPb 
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Table 3 

Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 


Sample Compound/ Sample Reference 

Concentration Concentration* Comments Location Element 

SD-03 
(APA80) 
(DAFZ81) 
AAL24-009 

SVOCs 

AcenaDhthene 

Bis(2-emymexvl)phthalate 

250 

440 

J PP° 

ppb 

56

87

 J

 J

 ppb 

 ppb 

4.5 X Ref 

5.1 x Ref 

Benzo(b)fluoranthene 2,500 ppb 830 J ppb 3.0 x Ref 

Benzof alpvrene 1.600 PPb 530 3.0 x Ref 

DIOXINS 

Dioxins1 0.034 J ppb 0.002 UJ ppb 17 x SQL 

SD-04 
(APA81) 
(DAFZ82) 
AAL24-010 

SVOCs 

Bis(2-ethylhexvl)phthalate 

PESTICJDES/PCBs 

870 ppb 87 J ppb | 10 x Ref 

4.4'-DDE 3.7 J ppb 0.38 J ppb 9.7 x Ref 

4,4'-DDD 5.1 J ppb 4.1 U ppb 1.2 x SQL 

alpha-Chlordane 4.2 J ppb 2.1 U ppb 2.0 x SQL 

DIOXINS 

Dioxins* 0.42 J PP° 0.002 UJ ppb 210 x SQL 

Hexachloroxanthene 6.8 J PP° 0.261 UJ ppb 26 x SQL 

SD-05 
(APA82) 
(DAFZ83) 
AAL24-011 

PESTlCIDES/PCBs 

4,4'-DDE 

DIOXINS 

4.9 ppb 0.38 J ppb j 13 x Ref 

Dioxins* 0.018 J ppb 0.002 UJ ppb 9.0 x SQL 

SD-06 
(APA83) 
(DAFZ84) 
AAL24-012 

DIOXINS 

Dioxins* 0.018 J ppb 0.002 UJ ppb 9.0 x SQL 

SD-07 
(APA84) 
(DAFZ85) 
AAL24-013 

DIOXINS 

Dioxins* 0.055 J ppb 0.002 UJ ppb 28 x SQL 

SD-08 
(APA85) 
(DAFZ86) 
AAL24-01 

SVOCs 

Bis(2-ethylhexvl)phthalate 

DIOXINS 

390 J ppb 1 87 J ppb | 4.5 x Ref 

Dioxins* 0.21 J ppb 0.002 UJ ppb 105 x SQL 
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Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample Compound/ Sample Reference 

Element Concentration Concentration* Comments Location 

SD-09 DIOXINS 
(APA86) 
(DAFZ87) 0.030 J ppb 0.002 UJ ppb 15 x SQL Dioxins* 
AAL24-015 

SD-10 SVOCs 
(APA87 87 J pob 1 8.1 x Ref Bis(2-ethylhexvl)phmalate 700 ppb 
(DAFZ88 
AAL24-016 PESTTCJDES/PCBs 

J ppb 0.38 J ppb 4.5 x Ref 4,4'-DDE 1.7 

J ppb 2.1 U ppb 1.1 x SQL alpha-Chlordane 2.4 

DIOXINS 

0.16 J ppb 0.002 UJ PPb I 80 x SQL Dioxins 

PESTICIDES/PCBs SD-11 

(APA88) 


6.1 ppb 0.38 J ppb 16 x Ref 4.4'-DDE (DAFZ89) 

AAL24-017 


Jalpha-Chlordane 14 PPb 2.1 U ppb 6.7 x SQL 

2.1 U ppb 7.6 x SQL gamma-Chlordane 16 J ppb 

DIOXINS 

0.27 J ppb 0.002 UJ ppb 1 135 x SQL Dioxins* 

DIOXINS 

(APA89) 

(DAFZ90) Dioxins' 0.020 J ppb 0.002 UJ ppb 10 x SQL 


SD-12 

AAL24-018 

PESTICIDES/PCBs SD-13 

(APA90) 
 J0.38 9.2 x Ref 4,4'-DDE 3.5 J ppb PPb 

(DAFZ91) 

AAL24-019 


alpha-Chlordane 5.7 2.1 U ppb 2.7 x SQL 

2.1 U Dob 1.7 x SQL gamma-Chlordane 3.5 ppb 

DIOXINS 

J ppb 1 0.002 UJ PPb I 60 x SQL Dioxins' 0.12 

SD-14 PESTICIDES/PCBs 

(APA91) 
 0.38 9.5 x Ref 4.4'-DDE 3.6 J PPb J PPb (DAFZ92) 

AAL24-020 4.1 U ppb 1.0 x SOL 
J _ _ 4.4'-DDD 4.1 
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Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample 
Location 

Compound/ 
Element 

Sample 
Concentration 

Reference 
Concentration* Comments 

SD-14 alpha-Chlordane J PPb 2.1 U PPb 12 x SQL 

(concluded) 
gamma-Chlordane 21 ppb 2.1 U ppb 10 x SQL 

DIOXINS 

Dioxins1 0.030 J PPb 0.002 UJ ppb 1 15 x SQL 

SD-16 PESTICIDES/PCBs 
(APA93) 
(DAFZ94) 4.4'-DDE 2.5 J ppb 0.38 J ppb 6.6 x Ref 

AAL24-022 
alpha-Chlordane 3.5 J ppb 2.1 U ppb 1.7 x SQL 

DIOXINS 

Dioxins* 0.47 J ppb 0.002 UJ PPb 240 x SQL 

Hexachloroxanthene 15 J PPb 0.261 UJ ppb 57 x SQL 

SD-17 PESTICIDES/PCBs 
(APA94) 
(DAFZ95) 4.4'-DDE 6.8 J PPb 0.38 J PPb 18 x Ref 

AAU4-023 
alpha-Chlordane 12 J ppb 2.1 U ppb 5.7 x SQL 

gamma-Chlordane 7.9 J ppb 2.1 U ppb 3.8 x SQL 

DIOXINS 

Dioxins* 0.62 J ppb 0.002 UJ ppb 310 x SQL 

Hexachloroxanthene 15 J PPb 0.261 UJ ppb 57 x SQL 

SD-18 SVOCs 
(APA95) 
DAFZ96) Bis(2-ethvlhexvl)phthalate 470 87 J ppb 5.4 x Ref 

AAL24-024 
PESTICIDES/PCBs 

4,4-DDE 2.8 J_ _ 0.38 J ppb 7.4 x Ref 

alpha-Chlordane 5.6 J °Pb 2.1 U ppb 2.7 x SQL 

gamma-Chlordane 4.7 J ppb 2.1 U ppb 2.2 x SQL 

DIOXINS 

Dioxins* 8.0 J ppb 0.002 UJ ppb 4.000 x SQL 

Hexachloroxanthene 167 J ppb 0.261 UJ ppb 640 x SQL 
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Table 3 


Suinmary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample 
Location 

Compound/ 
Element 

Sample 
Concentration 

Reference 
Concentration* Comments 

SD-19 
(APA96) 
(DAFZ97) 
AAL24-025 

SVOCs 

Bis(2-ethylhexyl)phthalate 920 ppb 87 J ppb 10 x Ref 

PESTICIDES/PCBs 

4,4'-DDE 

alpha-Chlordane 

aamma-Chlordane 

1.3 

9.1 

4.0 

J

J

 ppb 

J_b_ 

 ppb 

0.38

2.1

2.1

 J

 U

 U

 ppb 

 ppb 

 ppb 

3.4 x Ref 

4.3 x SQL 

1.9 x SQL 

DIOXINS 

Dioxins1 0.018 J ppb 0.002 UJ ppb 9.0 x SQL 

SD-20 
(APA97) 
(DAFZ98) 
AAL24-026 

SVOCs 

Bis(2-emylhexyDphthalate 

Indeno(1.2.3-cd)pyrene 

590 

1.200 

J

J

 ppb 

 PPb 

87 

340

J

 J

 ppb 

 Ppb 

6.8 x Ref 

3.5 x Ref 

PESTICIDES/PCBs 

delta-BHC 

4.4'-DDE 

Endrin Aldehvde 

Aroclor-1254 

2.4 

4.2 

5.2 

200 

J

J

J

J

 ppb 

 PPb 

 PPb 

 ppb 

2.1

0.38 

0.77 

48 

U

J

J

J

 ppb 

 PPb 

 ppb 

 PPb 

1.1 x SQL 

11 x Ref 

6.8 x Ref 

4.2 x Ref 

DIOXINS 

Dioxins* 3.6 J ppb 0.002 UJ ppb 1,800 x SQL 

Hexachloroxanthene 76 J ppb 0.-261 UJ ppb 290 x SQL 

SD-21 
(APA98) 
(DAFZ99) 
AAL24-027 

SVOCs 

Bis(2-ethylhexyl)phthalate 

PESTICIDES/PCBs 

4,4'-DDE 

Endrin aldehyde 

330 

2.8 

2.6 

J

J

J

 ppb 

 PPb 

 ppb 

87 

0.38 

0.77

J

J

 J

 ppb

 PPb 

 ppb 

 j 3.8 x Ref 

7.4 x Ref 

3.4 x Ref 
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Table 3 

Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample 
Location 

Compound/ 
Element 

Sample 
Concentration 

Reference 
Concentration* Comments 

SD-21 
(concluded) 

DIOXINS 

Dioxins* 4.1 J ppb 0.002 UJ ppb 2,050 x SQL 

Hexachloroxanthene 99 0.261 UJ ppb 380 x SQL 

SD-22 
(APA99) 
(DAF01A) 
AAL24-028 

SVOCs 

Bis(2-ethylhexyl)phthalate 

Indeno( 1,2.3-cd)pyrene 

Dibenz(a.h)anthracene 

Benzo(g.h,i)perylene 

930 

1.800 

440 

1.100 

J

J

 oob 

J _  _ 
 ppb 

ppb 

87 

340 

140 

280 

J

J

J

 PPb 

 PPb 

 ppb 

11 x Ref 

5.3 x Ref 

3.1 x Ref 

3.9 x Ref 

PESTICIDES/PCBs 

4.4'-DDE 9.5 J ppb 0.38 J ppb 25 x Ref 

Methoxvchlor 

alpha-Chlordane 

eamma-Chlordane 

Aroclor-1254 

16 

9.1 

9.3 

440 

J

J

 ppb 

ppb 

PPb 

ppb 

3.5 

2.1 

2.1

48 

J

U

 U

J

 ppb 

 ppb 

 ppb 

 ppb 

4.6 x Ref 

4.3 x SQL 

4.4 x SQL 

9.2 x Ref 

DIOXINS 

Dioxins* 

Hexachloroxanthene 

7.5 

163 

J

J

 ppb 

 PPb 

0.002 

0.261

J

 UJ

 PPb 

 ppb 

3.750 x SQL 

624 x SQL 

SD-23 
(APBOO) 
(DAF02A) 
AAU4-029 

SVOCs 

Bis(2-ethylhexvl)phthalate 

Indeno( 1.2,3-cd)pyrene 

Benzo( g ,h. i)perylene 

1.600 

1,100 

990 

J

J

J

 ppb 

 ppb 

 ppb 

87

340 

280 

J

J

J

 ppb 

 PPb 

 PPb 

18 x Ref 

3.2 x Ref 

3.5 x Ref 

PESTICIDES/PCBs 

4.4'-DDE 

eamma-Chlordane 

Aroclor-1254 

9.3 

5.0 

320 

J

J

J

 ppb 

 ppb 

 ppb 

0.38

2.1 

48

 J

"

 J

 ppb 

PPb 

 ppb 

24 x Ref 

2.4 X SQL 

6.7 x Ref 
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Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample 
Location 

Compound/ 
Element 

Sample 
Concentration 

Reference 
Concentration* Comments 

SD-23 
(concluded) 

DIOXINS 

Dioxins1 10.1 J ppb 0.002 UJ PPb 5.050 x SQL 

Hexachloroxanthene 365 J ppb 0.261 UJ ppb 1.400 x SQL 

SD-24 
(APB01) 
(DAF03A) 
AAL24-030 

SVOCs 

Bis(2-ethylhexvl)phthalate 

Indeno(1.2.3-cd)pyrene 

650 

1.200 

J

J

 ppb 

 ppb 

87 

340

______ 

J ppb 

7.5 x Ref 

3.5 x Ref 

PESTICIDES/PCBs 

4.4'-DDE 5.1 J ppb 0.38 J ppb 13 x Ref 

Methoxvchlor 12 3.5 J ppb 3.4 x Ref 

gamma-Chlordane 

Aroclor-1254 260 

J

J

 ppb 

 ppb 

2.1

48 

U

J

 ppb 

PPp 

1.5 x SQL 

5.4 x Ref 

DIOXINS 

Dioxins* 5.8 J ppb 0.002 UJ ppb 2.900 x SQL 

Hexachloroxanthene 135 J ppb 0.261 UJ ppb 517 x SQL 

SD-25 
(APB02) 
(DAF04A) 
AAL24-031 

SVOCs 

Bis(2-ethylhexyl)phthalate 

PESTICIDES/PCBs 

510 J PP° 87 J PP° 5.9 x Ref 

4.4'-DDE 

gamma-Chlordane 

Aroclor-1254 

3.7 

2.4 

170 

______ 

J PPP 

J ppb 

0.38 

2.1

48 

_______ 

U PPb 

J PP° 

9.7 x Ref 

1.1 x SQL 

3.5 x Ref 

DIOXINS 

Dioxins* 

Hexachloroxanthene 

5.2 

89 

J_p_b_ 
J ppb 

0.002

0.261

 UJ

 UJ

 ppb 

 ppb 

2.600 x SQL 

340 x SQL 

9 March 1999 
S:\98060017\FTNAL.WPD 29 



Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Continued) 

Sample Compound/ Sample Reference 

Location Element Concentration Concentration* Comments 

SD-26 DIOXINS 
(APB03) 
(DAF05A) 
AAL24-032 

Dioxins* 0.093 ppb 0.002 UJ ppb 47 x SQL 

SD-27 PESTICIDES/PCBs 
(APB04) 
(DAF06A) Dieldrin 12 ppb 4.1 U ppb 2.9 x SQL 

AAL24-033 
4.4'-DDE 5.2 0.38 J ppb 14 x Ref 

Endrin aldehvde 2.6 J oob 0.77 J PPb 3.4 x Ref 

DIOXINS 

Dioxins* 1.3 J ppb 0.002 UJ ppb 650 x SQL 

Hexachloroxanthene 50 J ppb 0.261 UJ ppb 190 x SQL 

SD-29 PESTICIDES/PCBs 
(APB06) 
(DAF08A) gamma-Chlordane 5.5 J ppb 1.4 J ppb 3.9 x Ref 

AAU4-035 
Aroclor-1254 65 J PPb 41 U ppb 1.6 x SQL 

DIOXINS 

Dioxins* 0.057 J PPb 0.002 UJ ppb I 28 x SQL 

SD-30 PESTICIDES/PCBs 
(APB07) 
(DAF09A) beta-BHC 6.5 J PPb 1.7 U ppb 3.8 x CRQL 

AAL24-036 
Dieldrin 27 J.EB ppb 4.1 U ppb 6.6 x SQL 

4,4'-DDE 23 J PPb 4.1 U ppb 5.6 x SQL 

Endosulfan Sulfate 23 3.3 U ppb 7.0 x CRQL 

Aroclor-1254 1.400 ppb 41 U ppb 34 x Ref 
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Table 3 


Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32 


(Concluded) 


Sample Compound/ Sample Reference 
Concentration Concentration* Comments Location Element 

SD-30 DIOXINS 
(concluded) Dioxins* 15.8 0.002 UJ ppb 7.900 x SQL 

Hexachloroxanthene 94 J ppb 1.9 UJ ppb 49 x SQL 

J = The associated numerical value is an estimated quantity. 
U = The compound was analyzed for, but not detected. The associated numerical value is the sample quantitation 

limit or the adjusted sample quantitation limit. 
UJ = The compound was analyzed for, but not detected. The associated numerical value is the estimated sample 

quantitation limit. 
EB = The compound was identified in an aqueous equipment blank (EB) that was used to assess field 

contamination associated with soil/sediment samples, 
mg/kg = Milligrams per kilogram, 
ppb = Parts per billion. 
PCBs = Polychlorinated Biphenyls. 
SVOCs = Semi volatile Organic Compounds. 
Ref = Reference value. 
SQL = Sample Quantitation Limit. 
CRQL = Contract Required Quantitation Limit 

*	 For SVOCs, the reference concentration or the reference SQL is presented. For dioxins, the estimated 
detection limit for 2,3,7,8-TCDD that is used to calculate the total toxicity equivalence value for the reference 
sample is presented. 

*	 Values presented for dioxins are the 2,3,7,8-tetrachlorodibenzo dioxin toxicity equivalence on a dry-weight 
basis. 

Note: Analytical results for numerous pesticides and PCBs in sediment samples were rejected due to deficiencies in 
quality control identified during the data validation process. Refer to Attachment B for complete analytical results. 

[4; 5; 7] 

Table 4 summarizes SVOCs, pesticides/PCBs, dioxins, and HCX detected through analyses of 
START sediment samples (SD-33 through SD-39) collected upstream of the Centredale Manor 
property. For each sample location, a compound is listed if it is detected at three times or greater 
than the reference sample concentration (SD-39). If the compound is not detected in the reference 
sample, the reference SQL is used as the reference value. These compounds are listed if they 
occurred at a value equal to or greater than the reference SQL and are designated by their 
approximate relative concentration above these values. Dioxin values are presented as the 2,3,7,8­
TCDD toxicity equivalence on a dry-weight basis. The estimated detection limit for 2,3,7,8-TCDD 
is used to calculate the total toxicity equivalence value for the reference sample [11]. 
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A total of 18 SVOCs, two pesticides, one PCB, and dioxins were detected at concentrations 
exceeding reference values in sediment samples collected along the Woonasquatucket River upstream 
of the Centredale Manor property. Seventeen of the SVOCs were detected at the highest 
concentrations in sample SD-37 (collected approximately 1.8 miles upstream of the Centredale 
Manor property), and 16 of the 18 SVOCs were detected at elevated levels only at sample SD-37. 
Elevated PCB levels were detected in one sample upstream of the Centredale Manor property (SD­
33). Dioxin concentrations detected upstream of the Centredale Manor property ranged from 0.003 
J ppb to 0.09 J ppb, significantly lower than the dioxin concentrations detected adjacent to and 
downstream of the Centredale Manor property. 

Table 4 

Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-33 to SD-39 


Sample Compound/ Sample Reference 
Location Element Concentration Concentration* Comments 

SD-33 
(APB10) 
(DAF12A) 
AAL24-039 

SVOCs 

BenzoCk) fluoranthene 

PESTICIDES/PCBs 

1.000 J ppb 150 J ppb 1 6.7 x Ref 

Aroclor-1254 7.800 J ppb 57 U ppb 140 x SQL 

DIOXINS 

Dioxins* 0.094 J ppb 0.002 UJ ppb 47 x SOL 

SD-34 
(APB11) 
(DAF13A) 
AAL24-040 

SVOCs 

Benzo(k)fIuoranthene 

DIOXINS 

600 J ppb ISO J ppb 1 4.0 x Ref 

Dioxins* 0.020 J ppb I 0.002 UJ ppb 1 10 x SQL 

SD-35 
(APB12) 
(DAF14A) 
AAL24-041 

SVOCs 

Bis(2-ethylhexyl)phthalate

DIOXINS 

 3.300 J ppb 160 J ppb 1 21 x Ref 

Dioxins* 0.003 0.002 UJ nob 1 1.5 x SOL 

SD-37 
(APB17) 
(DAF16A) 
AAL24-043 

SVOCs 

Naphthalene 

Acenaphthene 

930 

1.600 

PPb 

PPb 

570

570

 U

 U

 ppb 

 PPb 

1.6 x SOL 

2.8 x SOL 

Dibenzofuran 1.300 ppb 570 U ppb 2.3 x SQL 

Fluorene 2.000 ppb 570 U ppb 3.5 x SOL 

Phenanthrene 17.000 J _  _ 280 J PPb 61 x Ref 

Anthracene 3.100 PPb 96 J PPb 32 x Ref 
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Table 4 

Summary of Analytical Results 

Sediment Sample Analysis for Woonasquatucket River Samples SD-33 to SD-39 


(Concluded) 


Sample Reference Sample Compound/ 
Concentration Concentration* Comments 

Location Element 

SD-37 Carbazole 2.000 J ppb 570 UJ PPb 3.5 x SQL 

(concluded) 
Fluoranthene 17.000 PPb 670 25 x Ref 

Pvrene 17,000 PPb 560 ______ 30 x Ref 

Benzo(a)anthracene 8.600 340 J PPb 25 x Ref 

Chrvsene 7.900 ppb 370 J PPb 21 x Ref 

Benzo(b)fluoranthene 8.400 ppb 450 J PPb 19 x Ref 

Benzo(k)fluoranthene 2.400 PPb 150 J ppb 16 x Ref 

Benzo(a)pvrene 6.200 PPb 430 J ppb 14 x Ref 

Indeno(1.2.3-cd)pvrene 2.700 ppb 200 J PPb 13 x Ref 

Dibenz( a .hlanthracene 880 69 J PPb 13 x Ref 

BenzoCg.h.Ppervlene 1.600 PPb 250 J PPb 10 x Ref 

PESTICIDES/PCBs 

11 	 J ppb 5.7 U ppb 1.9 x SQL 4,4'-DDT 

5.7	 U ppb 3.5 x SQL Endrin Ketone 	 20 J ppb 

J = The associated numerical value is an estimated quantity. 
U = The compound was analyzed for, but not detected. The associated numerical value is the sample 

quantitation limit or the adjusted sample quantitation limit. 
UJ = The compound was analyzed for, but not detected. The associated numerical value is the estimated 

sample quantitation limit, 
ppb = Parts per billion. 
PCBs = Polychlorinated Biphenyls. 
SVOCs = Semivolatile Organic Compounds. 
Ref - Reference value. 
SQL = Sample Quantitation Limit. 

*	 For SVOCs, the reference concentration or the reference SQL is presented. For moxins, the estimated 

detection limit for 2.3,7,8-TCDD that is used to calculate the total toxicity equivalence value for the reference 

sample is presented. 


*	 Values presented for dioxins are the 2,3,7,8-tetrachlorodibenzo dioxin toxicity equivalence on a dry-weight 

basis. 

Note: Analytical results for numerous pesticides and PCBs in sediment samples were rejected. Refer to Attachment B 

for complete analytical results. 

[5; 6; 7] 
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On 15 January 1999, START personnel, along with personnel from the EPA OEME, collected a 
total of three drinking water samples from the Pied Piper Nursery School and from the Yacht Club 
Bottling Works, Inc. Additionally, 17 soil samples were collected on the Centredale Manor and 
Brook Village properties, the Lee Romano Little League Field, and the Boys and Girls Club 
property [3; Figures 3A and 3B]. 

A total of 20 samples were submitted to the EPA Region VTI laboratory to be analyzed for dioxins 
and HCX. Three of the 17 soil samples collected had dioxin levels exceeding the EPA Region I 
Residential Action Level for dioxin (1 ppb). All of the elevated levels were noted in samples 
collected from the Centredale Manor property [Figure 3A]. The exceedences ranged from 2.5 ppb 
to 5.5 ppb, with the highest concentration detected in soil sample SS-99-03 (5.5 ppb) [12]. Table 
5 summarizes dioxins exceeding the EPA Region I Residential Action Level of 1 ppb. 

On 27 January 1999, EPA ERT and WESTON REAC personnel collected a total of five soil samples 
from the Lee Romano Little League Field property which were analyzed for dioxins. Analytical 
levels indicate that there were no dioxin levels exceeding the EPA Region I Residential Action Level 
for dioxin (1 ppb) [12; Figure 3B]. 

START personnel, along with EPA Region I  , EPA OEME, EPA Emergency Response Team (ERT), 
and WESTON Response Engineering and Analytical Contract (REAC) personnel, conducted soil 
sampling (Phase I) on and around the Centredale Manor and Brook Village properties on 16 through 
18 February 1999. A geophysical survey was also conducted on the Centredale Manor and Brook 
Village properties to assist in detennining if there were any buried objects (i.e., drums, tanks) which 
may be contributing to the on-site contamination [3]. Soil samples were submitted to a private 
laboratory to be analyzed for dioxins. The findings of this survey and validated data are not yet 
available. 

Table 5 


Soil Sample Results from 15 January 1999 

Above Residential Direct Exposure Criteria 


Direct Exposure 
Criteria* Sample 	 Sample 

Location Compound Concentration 	 (Residential) 

SS-99-03 DIOXINS 

(DAF33J) 


1.0 ppb Dioxins* 	 5.5 ppb 

SS-99-04 DIOXINS 

(DAF34J) 


Dioxins* 2.5 ppb 1.0 ppb 


SS-99-05 DIOXINS 

(DAF35J) 

(Dup. of SS-99-04) Dioxins* 2.5 ppb 1.0 ppb 


ppb	 = Parts per billion. 
*	 For dioxins, the EPA Region I Residential Action Level is presented for comparison purposes. 
*	 Values presented for dioxins are the 2.3,7,8-tetrachlorodibenzo dioxin toxicity equivalence on a dry-weight 

basis. 
[12] 
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SUMMARY 

The Centredale Manor Site, for the purpose of this Expanded Site Inspection (ESI), consists of the 
Centredale Manor property as well as portions of the Brook Village property and the 
Woonasquatucket River (upstream of, adjacent to, and downstream of the Centredale Manor 
property). The Centredale Manor property is located at 2074 Smith Street in North Providence, 
Rhode Island. The 4.74-acre property is bordered by'apartments to the north, a drainage channel 
to the east, a wooded area to the south, and the Woonasquatucket River to the west. An eight-story 
apartment building housing 135 residents is currently located on the property. 

A chemical manufacturing facility and a drum recycling facility reportedly operated at the property 
between 1943 and 1971. Prior to this time, the property was occupied by a textile mill; additional 
information regarding the types of textiles produced was not available. In the mid-1970s, the 
existing buildings at the property were demolished. 

From 1977 to 1996, numerous investigations of the Centredale Manor property and/or the 
Woonasquatucket River were completed by various organizations. Specifically, in 1977, 
representatives of the State of Rhode Island responded to complaints of fumes at the property which 
resulted in the discovery of approximately 60 drums. In the early 1980s, an additional 400 drums 
were identified either on the property or along the Woonasquatucket River. The drums reportedly 
contained caustics, solvents, polychlorinated biphenyls (PCBs), and ink wastes. Subsequently, a 
Notice of Violation was issued to the property owners for violations of the State Hazardous Waste 
Management Act. 

In 1986, an EPA Preliminary Assessment (PA) was completed, and in 1990 an EPA Screening Site 
Inspection (SSI) of the Centredale Manor property was completed. As pan of the SSI, samples were 
collected which indicated the presence of six volatile organic compounds (VOCs), 29 semivolatile 
organic compounds (SVOCs), four pesticides, two PCB congeners, and six inorganic elements. In 
1996, as part of an EPA Site Inspection Prioritization (SIP), sediment samples were collected from 
along the Woonasquatucket River and from wetlands along the drainage channel. Analytical results 
of the samples indicated the presence of two VOCs, thirteen SVOCs, and ten inorganic elements. 
None of these samples were analyzed for dioxin. 

In June 1996, fish tissue samples were collected and analyzed for inorganic elements, PCBs and 
dioxin. Based on elevated dioxin levels detected in fish tissue samples, a fish consumption advisory 
was issued. In January 1997, EPA representatives collected water and sediment samples at seven 
dam locations along the river. The results indicated elevated concentrations of numerous SVOCs, 
chlorinated pesticides, PCBs, inorganic elements, and dioxin. 

In September 1998, as part of this ESI, soil and sediment samples were collected from the 
Centredale Manor Site. Analytical results (of both sediment and soil samples) revealed numerous 
SVOCs as well as dioxin at concentrations exceeding reference values. Subsequently, in January 
1999, additional samples were collectedfrom the Centredale Manor and Brook Village properties, 
as well as the Lee Romano Little League Field and the Boys and Girls Club to better determine the 
extent of dioxin contamination. The investigations of the Centredale Manor Site by EPA is 
continuing at this present time. 

9 March 1999 
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ATTACHMENT A 


CENTREDALE MANOR SITE 


SOIL AND SEDIMENT SAMPLE RESULTS 


SEMTVOLATLLE ORGANIC COMPOUNDS AND 

PESTICIDES/POLYCHLORINATED BIPHENYLS 


Samples collected by START on 9 September 1998 
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DATA SUMMARY KEY 

ORGANIC DATA VALIDATION 


The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and 
reanalysis are necessary for verification. The R replaces the numerical value or 
sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the sample quantitation Umit or the adjusted sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the estimated sample quantitation limit. 

The compound was identified in an mSQ}^ equipment blank (EB) that was used 
to assess field contamination associated with snj|/sediment samples. 

The compound was identified in anaoj___ trip blank (TB) that was used to assess 
field contamination associated with ifflWscdjmcffl samples. 

The compound was identified in an aoue___ bottle blank (BB) that was used to 
assess field contamination associated with y>jl/sediment samples. 



DATA SUMMARY KEY 

ORGANIC DATA VALIDATION 


The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and 
reanalysis are necessary for verification. The R replaces the numerical value or 
sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the sample quanritarion limit or the adjusted sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the estimated sample quantitation limit. 

The compound was identified in an aqueous equipment blank (EB) that was used 
to assess field contamination associated with ŝ il/sediment samples. 

The compound was identified in an aqueous trip blank (TB) that was used to assess 
field contamination associated with soil/sediment samples. 

The compound was identified in an aojie__ bottle blank (BB) that was used to 
assess field contamination associated with spjl/sediment samples. 
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TABLE 1SITE: CENTREDALE MANOR 
SEWVOLATILE SOIL ANALYSIS CASE: 26464 SDG: APA72 

pg/kq LABORATORY: COMPUCHEM 

APA76 APA77 APA72 APA73 APA74 APA75 
SAMPLE NUMBER' SS-04 SS-05 SS-08 SS-01 SS-02 SS-03 SAMPLE LOCATION: 909474 909475 909476 KKW67 909470 909473 LABORATORY NUMBER: 

CRQL 
COMPOUND 

330 430 U 2200 EB 51 J.EB 430 U 480 U 340 U 
Phenol 

330 430 U 520 U 400 U 430 U 480 U 840 U 
_t(2-CMaroemyl) etner 840 U330 430 U S20 U 400 U 430 U 480 U 
2-CMoroonenoi 840 U330 430 U 520 U AGO U 430 U 480 U 
1.3- Oicniorcoenzene 840 U330 430 U 520 U 400 u 430 U 480 U 
1.4- Oicniorooenzane 840 U330 430 U 520 U 400 U 430 U 480 U 
1.2-Oicnia—oenzena 840 U330 430 U 520 U 400 U 430 U 480 U 
2-Memyignenoi 840 U330 430 U 520 U 400 U 430 U 480 U 
2.7-0 xyoisl 1 <nloreprepan*) 840 U330 430 U 80 J 430 U 480 U4oo u

4-Me—yionenoi 430 840 U330 430 U 520 U U 480 U
400 U
hW4rtrosô i-n-orooytan»n« 840 U330 430 U 520 U 430 U 480 U
400 u
Hexacnioroetriane 840 U330 430 U 520 U 430 U 480 U
400 u
Nitrooenzene 340 U330 430 U 790 430 U 480 U
400 u
Isopnorone 840 U330 430 U 520 U 400 u 430 U 480 U 

2-Nrtroonenol 840 U330 430 U 520 U 430 U 480 U
400 u
2.4-Oimetnyionenol 330 430 U 520 U 840 U 

400 U 430 U 480 U 

bis<2-Chioroe~axy)m«ir-na 330 430 U 520 U 340 U 

400 u 430 U 480 U 
340 U2.4-Oicnloroonenol 330 430 U 520 U 430 U 480 U
400 u 840 U1,2.4-TncnioroDenzerte 330 430 U 130 J 

400 u 110 J 480 U 840 UNanntnaiene 330 430 U 520 U 
400 u 430 U 480 U 840 U4-Chloroaniline 330 430 U 520 U 
400 u 430 U 480 U 840 UHexacniorooutaoiene 330 430 U 520 U 
400 u 430 U 480 U 340 U4-Cftloro-3-memyinnenoi 330 430 U 520 U 78 480 U
400 u 340 U2-**etnyinaonmaiene 330 430 U 520 U 
4CC u 430 480 UJ 
 840 UHexacnoroc/ccDemaaiene 330 430 U 520 U 480 U
400 u 430 2100 'J 2.*.5-Tnc.".ioroonenol 830 1100 1300 U 
1000 u 180 1200 U 340 U2A 5-TnciioroDienol 330 430 520 U 
400 u 430 480 U 2100 U20iorcnaenmaiene 830 1100 1300 U 
1000 u 1100 1200 U 340 U

2-Nitrcaniime 330 430 520 U 
400 u 430 480 U 340 U

Dimemyisntriaiaie 330 430 S20 U 
400 u 380 58 J 340 U

Acenaonmyiene 330 430 520 U 
400 u 430 480 U 2100 U830 1100 1300 U
2.5-Oinitrctciuene 1200 UJ 840 U>3-Nitrcamline 330 430 U 520 U 1000 u 1100 u 

480 U 2100 U
Acsnacntnene 830 1100 U 1300 U 400 u 210 

1200 UJ 2100 U
2.4-Oinitroenenol 830 1100 U 1300 'J 1000 u 1100 

 1100 1200 U 840 U430 U 1000 u .
*-Nnrocnefioi 330 520 U 
150 480 840 U430 U 520 U 400 u
Oibenzofuran 330 
430 340 U430 U 1800 400 u 480 
430 480 U 340 U2.—-Oinitrctsiuene 330 

DiemyiDnmaiate 330 430 U 520 U 400 u 
840 U330 430 U 520 U 400 u 430 U 480 U
—CMiorcsnenyi-onenyietfier 2100 U830 1100 U 1300 U 400 u 280 J 51 J
Fluorene 2100 U830 1100 U 1300 U 1000 u 1100 U 1200 UJ 
4-Nitrc aniline 840 U330 430 U 520 U 1000 u 1100 U 1200 U 


4 6-0initro-2-metnyiDnenol 840 U330 430 U 520 U 400 u 430 U 480 U 

N-NnrosoaiBnenytamtne<1) 340 U330 430 U 520 U 400 u 430 U 480 U 

4-aromoonenyi-onenyletrier 2100 U830 1100 UJ 1300 UJ 400 u 430 U 480 U 

Heiacnorooenzene 590 J330 580 560 1000 UJ 1100 UJ 1200 UJ 

Pentaciioroonenol 94 J330 100 520 U 400 U -3900 580 

Phenantnrene 150 J330 68 J S20 U 400 u 520 120 J 
Amrtracene 840 U330 430 J •12000 400 U 430 J 81 J 
Caroazoie 980 330 1000 640 400 430 U 480 U 

Dwvcutylcntrtaiate u 880 . 330 720 560 36 •4700 1100 

Ruoranmene 840 U330 430 520 U 400 •3500 750 

Pyrene 840 U330 430 520 U 400 110 J 54 J 

Butyl&enzyionmatate 530 J330 420 280 J 430 U 480 U
400 

3.3'-Oicnioro Benzidine 710 J330 420 450 J 2400 460 
400 

Benzoi a lantnracene 450 J330 130 '4400 2200 470 
400 U
Crirysene 840 U330 430 U 520 U 290 J 160 
Bis(2-etnylhexyl)pntnalate 330 650 540 

87 J 
430 U 480 UJ 870 

400 U 
 360 JDt-n-ocyicnmaiate 330 180 J 120 J 670 400 u •3200 
 690 JBenzolOlfluorantnene 460 290 J330 960 260 J
400 u 
 460 JBenzo(k)fluorantfiene 330 300 J 250 J 500 400 u 2600 
 160 JBenzolaipyrene 330 99 J 62 J 1500 350 J
400 u 
 350 JInoeno: * .2.3<3)pyrene 330 26C J 120 J400 U 460 

Dibenz(a.n)antnracene 310 J160 J 400 U 1300 
Benzcig.n.ilperylene 

1.0/3.0 1.0 1.0 1.0 1.0/5.0 1.0 DILUTION FACTOR: 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 DATE SAMPLED 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 
DATE EXTRACTED 

09/16/98 09/16/98 09/16/98 09/16/98 09/19/98 09/19/98 
DATE ANALYZED 24 32 81 

23 36 18 % MOISTURE: 

• RE3UI- REPORTED FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 02 
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TABLE 1SITE: CENTREDALE MANOR 
SEMVOLATtLE SOIL ANALYSIS CASE: : s - _ SDG: APA72 

pg/kg LABORATORY- COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUND 

Phenol 
oa/2-Chioroetriyi) emer 
2-ChloroBnenoi 
1 .3-Oicrnoruoenzene 
1.4-Oicntorcoenzene 
1.2-0icniorcoenzena 
2-M«myipnenoi 
2.7-Orycui 1 -entoroorooan*) 
4-Metnyipnenol 
N-Nitroso-aMvproDyiarmn* 
Hexacftlaroesiane 
Nitrooenzene 
iMBnorone 
2-Nitroonenoi 
2.4- OimetnyiBnenol 
bis(2-Chloroetnoxy)metriarte 
2.*-0iciiCTOC.ienol 
1.2.4- Tncncrc Benzene 
Napntfiaiene 
4-Chlorcaninne 
HezaciicrcBuaaiene 
—Cfiioro- 3-Tie?wionenol 
2-Me!nyip.acr,naiene 
Hexaci-.icroc. rooenaaiene 
2.4 S-Tncmcrcpnenoi 


2.4.5- 7nc.-.:s."C3"enoi 

2-C!nor::-a:r.!r.aiene 

2-Nitrcar.iun* 

Dimetriyicntr.aiate 

Acenacrtryiere 

2.< 
2.5- Dinnroiciuene 

•Nitroanuine 
'Acenapmene 
2.4-Oinitroanenci 
—•Nimpner.oi 
DiBenz;ftjran 
2.*-Dmitrc;c:uene 
Dietnyipr.raiate 
4-Cniorcpnenyi-pnenyietner 
Fiuorere 
4-Nitroanmne 

4 o-Oinitrc-2-metTTyionenol 
N-Nitrosooipnenyiarmnel 1) 

—Bromopnenyi-pnenyielrier 

Hexacnorc Benzene 

Pentacniorcsnenol 

Pfienantr.rene 

Antnracene 

Carcazpie 

Di-n-Oufyipnoaiate 

Fluorantnene 

Pyrene 

BurylbenzylBnthalate 

3.3'-DicnioroDenziaine 

Benzol a lamnracene 

Crtrysene 

B«(2-etnyinexyi)pnmala« 

Dwi-ocyiomnaiate 

Benzcieiflucramnene 

Benzol lofluorantn ene 

Benzoiaipyrene 

Inoeno;: 2.2-c3ipyrene 

Dlbenzia.nianmracene 

Benzotg." :)peryiene 


CRQL 


330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

830 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

830 

830 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


APA78 
SD-01 
909477 

APA79 
SD-02 

909478 

APA80 
SD-03 
909479 

APA81 
SD-04 

909481 

APA82 
5D-05 
909488 

APA83 
SD-06 

909491 

500 U 480 U 420 U soo u 420 U 410 U 

500 U 480 U 420 U 600 U 420 U 410 U 

500 U 480 J 420 U 600 U 420 U 410 U 

500 U 480 U 420 U SOO U 420 U 410 U 
500 U 480 U 420 U 600 U 420 U 410 U 
500 U U480 420 U 600 U 420 U 410 U 
500 U U480 420 U 600 U 420 U 410 U 
500 UJ u480 420 U 600 U 420 U 410 U 
500 U 480 U 420 U 600 U 420 U 410 U 
500 UJ 480 U 420 U 600 U 420 U410 
500 U 480 U 420 U 600 U 420 U410 
500 U 

480 U 420 U 600 U 420 u410 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
100 J 
500 U 
500 U 
500 LI 
55 J 
500 U 
500 U 
1200 U 
500 U 
1200 U 
500 U 
330 J 
500 U. 
1200 UJ 

170 J 
1200 UJ 
1200 UJ 
190 . 
500 U 
500 U 
500 U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

480 U 
480 U 
480 U 
480 U 
480 
480 
480 
480 
480 
480 
480 
480 
480 
1200 'J 
480 U 
1200 U 
480 U 
480 J 
480 'J 
1200 U 
140 J 
1200 J 
1200 J 
«ao u 
480 U 
480 U 
480 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
98 J 
420 U 
420 U 
420 U 
57 J 
*20 U 
420 U 
1000 U 
420 U 
1000 U 
420 U 
100 J 
420 U 
1000 U 
250 J 
1000 U 
1000 U 

190 J 
420 U 
420 U 
420 U 

600 U 
600 U 
600 U 
600 U 
600 U 
600 U 
SOO U 
600 U 
600 U 
600 U 
SOO U 
SOO UJ 
SOO u 
1500 U 
SOO u 
1500 U 
SOO u 
SOO u 
600 U 
1500 UJ 

68 J 
1500 UJ 
1500 U 
600 U 
600 U 
SOO U 
600 U 

420 

420 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420. U 
420 UJ 
420 U 
1000 u 
420 U 
1000 U 
420 U 
420 U 
420 U 
1000 UJ 
420 U 
1000 UJ 
1000 U 
420 U 
420 U 
420 U 
420 U 
420 U 

u 
u 
u 
u 

410 
410 
410 
410 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 UJ 
410 U 

1000 u 
410 U 
1000 u 
410 U 
410 U 
410 U 

1000 UJ 
410 U 
1000 UJ 
1000 u 
410 U 
410 U 
410 U 
410 U 

270 J 
1200 U 

140 j 

1200 U 
270 : 
1000 u 

99 J 
1500 UJ 

1000 UJ 
1000 U 

53 J 
1000 UJ 

1200 U 1200 'J 1000 u 1500 U 
420 U 

1000 u 

500 UJ 480 U 420 U 600 U 
420 U 

410 U 

500 U 480 U 420 U 600 U 
420 U 

410 U 

5O0 U 480 U 420 U 600 U 
1000 UJ 

410 U 

1200 U 1200 UJ 1000 UJ 1500 UJ 
290 J 

1000 UJ 

3400 2400 "3200 1200 
79 J 

160 J 

680 290 J 540 240 J 
420 UJ 

410 U 

110 J 310 J 450 170 J 
420 U 

410 UJ 

500 UJ 86 J 45 J 600 U 
500 

410 U 

•9100 
•11000 J 

500 UJ 
500 U 

•4500 
2600 J 
3700 J 

3200 
2700 
160 J 
480 U 
1300 
1300 
840 

•4100 
•3000 
420 U 
420 U 
1500 
1500 

440 

2600 
1700 
250 J 
600 U 
910 
1200 
870 

310 
420 
420 
180 
190 
110 
420 UJ 

260 J 
200 J 
410 U 
410 U 

85 J 
120 J 

21 J 

500 UJ 480 U 420 U 600 UJ 250 J 410 UJ 

•4700 2100 2500 1500 110 J 170 J 

1800 . 640 780 570 J 180 J 64 J 

•3700 1400 1600 1100 120 J 120 J 

3500 940 1000 730 420 U 87 J 

680 290 J 270 J . 190 J 130 J 410 U 

2700 740 820 600 98 J 

1.0 1 0
1.0/6.0 1.0 . 1.0/2.0 1.0 
DILUTION FACTOR: 


09/09/96 09/09/98 09/09/98 	 09709/98 09/09/98 09/09/98 
DATE SAMPLED: 


09/16/98 09/14/98 09/14/98 	 09/14/98 09/14/98 09/14/98 

09/19798 09/19/98 09/19/98 DATE EXTRACTED 

09/21/98 09/16/98 09/15/98 

45 21 19 DATE ANALYZED 

34 31 21 % MOISTURE: 


03 - D FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS E = 0 R T E• RES 
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TABLE 1SITE: CENTREDALE MANOR 
SEMrVOLATILE SOIL ANALYSIS CASE: SOG: APA72 

ug/kq LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUM8ER: 

COMPOUNO 

Phenol 

b«<2-Chloroetnyi) emer 

2-Ctiloroonenoi 

1.3- OicnioroDenzene 

1.4- OicrtloroDenzene 

1.2-0icniorooenzena 

2-Metnyiqnenot 

2.Z-0xy ot* i -cnioraoropana) 

4-Meinyionenoi 

N-Nitroso-<3>-n.grooyiarnn« 

Haxaenioroeinane 

Nitrooenzene 

Isoonorcne 

2-Nitroonenoi 

2.4-Oimetnylonenol 

bis<2-Chloroetrtoxy)melriane 

Z4-Oicnioroonenol 

1.2.4-Tncniorooenzene 

Naphthalene 

4-Crttoroaniiine 
Hexacniorooutaaiene 

1-Chloro-3-metnyionenol 

2- Memvmacntnaiene 

Hexacniorocvciooentaciene 

2.* S-Tricnoroonenoi 

2.* 5-TncniOfocnenoi 

2-Cfiioronaonwaiene 

2-Nitroanuine 

OimetnyiDntr.aiate 

Acenaontfiyiene 


^2.6-Oinitrotoiuene 
l-Nttrcanmne 

'Acenaonmene 
2.4-Dinitroonenoi 
*-Nitroonenoi 
Dioenzcturan 
2.*-Omitrotoiuene 
Dietnyiomnaiate 
4-Chioroonenyi-onenyieiner 
Ruorene 
4-Nitroanilme 
4.6-Oinuro-I-metnylonenol 
N-Nitrosooionenyiamme(1) 
4-Bromoonenyi-onenyletrier 
Hexacnlorooenzene 
Pentacnioroonenol 
Prtenanmrene 
Anthracene 

Careazoie 

DMvouryipmnaiate 

Ruorantnene 

Pyrene 

Butylbenzyiontfiaiate 

3.3'-Oicnlorooenzi*ne 

Benzol a lantnracene 

Chrysene 

Bis(2-etriylhexyi)pnmalate 

D>-n-ocrylontnaiate 

Benzol Blfluorantnene 

Benzol k)fiuoranmene 

Benzol a ipyrene 

Inoenoi: .2.3-csioyrene 

Dibeniia.nianmracene 

Benzoig.n.ijoeryiene 


DILUTION FACTOR: 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED: 

% MOISTURE 

CRQL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
830 
330 
830 
330 
330 
330 
830 
330 
830 
830 
330 
330 
330 
330 
330 
830 
830 
330 
330 
330 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

APA84 
SD-07 

909483 

460 U 
480 U 
460 U 
460 U 
400 U 
460 U 
460 U 
460 U 
480 U 
460 U 

480 U 
460 U 
460 11 
460 u 

480 
u 

460 
u 


- 460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 UJ 

460 U 


1200 U 

460 U 

1200 U 

460 U 

460 U 

460 U 

1200 UJ 

460 U 

1200 UJ 

1200 U 

460 u 

460 u 

460 u 

460 u 

460 u 

1200 UJ 

1200 U 

460 U 

460 U 

460 U 

1200 UJ 

220 J 

54 J 

460 UJ 

51 J 

460 

320 J 

460 U 

460 U 

190 J 

220 J 

65 J 

460 UJ 

400 J 

130 J 

280 J 

220 J 

65 J 

170 J 


1.0 

09/09/98 

09/14/98 

09/19/98 


28 


APA85 

SO-08 

909496 


520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

1300 U 

520 U 

1300 U 

520 U 

86 J 

520 U 

1300 U 

84 J 


1300 U 

1300 U 

64 j 

520 U 

520 U 

520 U 

110 J 

1300 U 

1300 U 

520 U 

520 U 

520 U 

1300 U 

1900 

230 J 

360 J 

520 U 

2900 

2000 

520 U 

520 U 

1100 

1400 

390 J 

520 U 

1700 

650 

1300 

850 

220 J 

520 


. 1.0 

09/09/98 

09/14/98 

09/18/98 


36 


APA86 

SD-09 

909498 


430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 


430 

430 

430 

430 

430 

430 U 


' 430 U 

430 U 

430 U 

430 U 

430 U 

430 J 

1100 U 

430 'J 

1100 U 

430 U 

430 U 

430 U 

1100 U 

430 U 

1100 

1100 

430 

430 

430 

430 

430 U 

1100 U 

1100 U 

430 U 

430 U 

430 U 

1100 U 

71 J 

430 U 

430 U 

430 U 


. 130 J 

100 J 

430 U 

430 U 

56 

74 

73 

430 

92 

44 

S3 

45 

430 U 

45 J 


1.0 

09/09/98 
09/14/98 
09/18/98 

23 

APA87 

SD-10 

909501 


660 U 

360 U 

360 U 

660 U 

660 U 

660 U 

680 U 

660 U 

660 U 

660 U 

660 U 

680 U 

660 U 

660 U 

660 U 

660 U 

660 U 

660 U 

660 U 

S60 U 

660 U 

660 U 

660 U 

660 U 

660 U 


1700 U 

660 U 

1700 U 

660 U 

S60 U 

660 U 

1700 U 

660 U 

1700 U 

1700 U 

660 U 

660 U 

660 U 

660 U 

660 U 

1700 U 

1700 U 

660 U 

660 U 

660 U 

1700 U 

490 J 

75 J 

80 J 

660 U 

550 J 

360 J 

660 U 

880 U 


200 

230 

700 

660 

300 

100 J 

190 J 

110 J 

660 I 

77 J 


1.0 
09/09/98 
09/14/98 
09/18/98 

50 

APA88 

SO-11 


909502 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

S30 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 

530 U 


1300 U 

530 U 

1300 U 

530 U 

530 U 

530 U 

1300 U 

530 U 

1300 U 

1300 U 

530 U 

530 U 

530 U 

530 U 

530 U 

1300 U 

1300 U 

530 U 

530 U 

530 U 

1300 U 

140 J 

530 U 

530 U 

530 U 

250 J 

190 J 

530 U 

530 U 

93 J 

120 J 

140 J 

530 U 

170 J 

66 J 

110 J 

74 J 

530 U 

64 J 


1.0 
09/09/98 
09/14/98 
09/18/98 

38 

APA89 
SD-12 

909504 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

1000 u 

410 'J 

1000 u 

410 U 

410 U 

410 U 

10O0 u 

410 U 

1000 u 

1000 u 

410 U 

410 U 

410 U 

410 U 

410 U 

1000 U 

1000 u 

410 U 

410 U 

410 U 

1000 u 

410 U 

410 U 

410 U 

410 U 

49 J 

410 U 

410 U 

410 U 

410 U 

410 U 

43 J 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 


1.0 

09/09/98 

09/14/98 

09/18/98 


19 


04 ' - RESULT REPORTED FROM DILUTED ANALYSIS. NOTE RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 
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TABLE 1SITE. 3E.N7RE0ALE MANOR 
SEMrVOLATILE SOIL ANALYSIS 

CASE. 3S444 SOG: APA72 
pg/kq 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

:OMPCUNO 

Phenol 
ba<2-C^ioroemyi) etftar 
2-Chtoroonenot 
1.3- Oicniorooenien« 
1.4- Ooiorosenzen* 
1.2-Oieitorooenzen* 
2-Metnyionenol 
2.7-Oxyoisi i -cnioropropane) 
4-Mefftyiorienol 
N-Nitroso-oi-n-orocylamrw 
t+axaenioroemana 
Nitrooenzene 
Isoonorone 
2-Nrtroonenol 
2.4-Oimewyionenal 
bts(2-Chioroetnoxy)rnethan« 

2.4- Oientoroonenot 
1 .Z^-Tncnlorooenzene 
Naontnaiene 
4-Chioroantlme 
Hexacnorooutaciene 
4-CWorc-3-metnyiDnenol 
2-Metnyinaontrsaiene 
Hexacriorocycooentaaiene 
2.4 6-Tncnioroonenol 
2.4.5-Tncmorocnenol 
2-ChiO'cnacntnaiene 
2- Nitroaninne 
Dimemyiontnaiaie 
Acenaomnyiene 
2.5- Omiirotoiuene 
3- Nitrcanuine 
Acenacntnene 
2. *-OmiPoonenol 

4- Nitrosnenol 

Dioenzofuran 

2.4- Oinitrotoiuene 

Diefliycntr.aiate 

4-Chiorosnenyi-cnenyletrief 

Ruoreie 

4-Nitrcannine 

4.5- Oin:'-'o-2-rnetnyionenol 

N-NitrosoaicnenyiamtrteO) 

4-Bromoonenyi-onenyletrier 

HexacnoroDenzene 

Pentaoioroonenol 

Phenantnrene 

Anmracene 

Caroazcie 
OMvouiyionmaiate 
Fluoranthene 
Pyrene 
Butyloenzylontnaate 
3. T-0 icnorooenzrime 

Benzol a lantriracene 

Chrysene 

Bis(2-etnyihexyl)phthalate 

Owvoayiontnaiate 

Benz; f s ifluorantnene 

Benzol K ifluorantnene 

Benzciaiovrene 

Inaenoi:. 2.3-ca)oyrene 

0i6en;:a nianmracene 

Benzoig n.ijperyiene 


DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED 

% MOISTURE: 

CRQL 


330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


. 330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

830 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

830 

830 

330 

330 

330 

830 


. 330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


APA90 

SO-13 

909505 


580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U ' 

580 U 

580 U 

1*00 U 

580 U 

1400 U 

580 U 

580 U 

580 U 

1400 U 

580 U 

1400 U 

1400 U 

580 U 

580 U 

580 U 

580 U 

580 U 

1400 U 

1400 U 

580 U 

580 U 

5B0 U 

1400 U 

310 J 


sao u 

580 U 

580 U 

490 J 

350 J 

580 U 

580 U 

200 J 

240 J 

82 J 

580 U 

310 J 

110 J 

200 J 

120 J 

580 U 

94 J 


1.0 

09/09/98 
09/14/98 
09/18/98 

43 

APA91 

SD-14 

909514 


390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

980 U 

390 U 

980 'J 

390 U 

390 U 

390 U 

980 


UISO 

J980 

U980 

U66 

J390 

390 Uu 
390 U 
190 J 
980 U 
980 U 
390 U 
390 U 
390 U 
980 U 
2300 

440 

280 J 

390 U 

2600 

1700 

390 U 

390 U 

1000 

990 

89 J 

140 J 

1200 

440 

940 

SCO 

140 J 

400 


1.0 
09/09/98 
09/14/98 
09/19/98 

15 

RESORTED FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 
•-RES­
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TABLE 2SITE: CENTREDALE MANOR 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS 

CASE: 26464 SDG: APA72 
MQ/kg LABORATORY: COMPUCHEM 

APA77 APA74 APA75 APA76 APA72 APA73 SAMPLE NUMBER: SS 05 SS 06 SS 03 SS-04 SS 01 SS 02 SAMPLE LOCATION: 909475 909476 909473 909474 909467 909470 LABORATORY NUMBER. 

CRQL COMPOUND 

U 2 2 UJ 2 5 U 4 3 UJ 
2 2 U • 2 6 UJ 2 11.7 alpha-BHC 12 J 4  3 UJ 

2 6 UJ 2 1 U1.7 2 2 U R 
UJ bela-BHC R 4  3 2 2 UJ 

delta BHC 1.7 2 2 u 
2.2 UJ 2 b U 4 3 UJ 

2 6 UJ 2 1 u 
2 6 UJ 2 1 u2 2 u

gamma-BHC (Lindane) 1.7 0 3  1 J 4  3 UJ 
u 2 6 UJ 2 1 u R 

Heptachlor 1.7 2 2 u 2 2 UJ 2 5 U 4 3 UJ u R 2.1 1.7 2 2Aldrin . u 2 2 UJ R 4 3 UJ u ' 26 UJ 2 1 
Heptachlor Epoxide 1.7 2 2 

u 2.2 UJ R 4 3 UJ 
2 2 u * 26 UJ 2.1 1.7 Endosulfan I J. EB R Ru • 140 J. EB 2 4 R4 33.3 Dieldrin J 13 J

J R 4 0 U 6 4 f t • 33 4,4-DDE 3 3 UJ 4 6 U 8 4 UJ UJ 4 0 U4.3 u 5 2 4.3 
Endrin 3 3 UJ R 8 4 UJ 4 0 U4.3 u 5 2 UJ 4 33.3 8 4 UJ Endosulfan II J 4 8 U 4 0 U 

3.3 4 3 u 5 2 UJ 9 9 R4.4-DDD 10 J4 0 U 

Endosulfan Sulfate UJ 4 8 U 
17 J 5 2 UJ R3.3 8 4 UJ 

4 3 u 5 2 UJ 4 0 U 4 33.3 43 UJ 4,4' DDT R
* 220 u 26 UJ R

Methoxychlor 17 21 U 
R 8  4 UJ u 5 2 UJ 4 0 U 4 3 R3 3 Endrin Ketone UJ 4 8 U 8 4 UJ u 5 2 UJ 4 0 U4 3 4.3 

U
3.3 Endrin Aldehyde J 1.0 J 3 1 
1.7 2 4 3 0 J 2 1 2.2 

J 
alpha-Chlordane UJ 2 5 U 4  3 UJ 

2 2 u 2 6 UJ 2 1 U 2 2 1.7 gamma-Chlordane UJ 250 U 430 UJ 
220 u 260 UJ 210 U 220 Toxaphene 170 48 U 84 UJ 

43 u 52 UJ 40 U 43 UJ 
Aroclor-1016 33 UJ 98 U 170 UJ 67 u 100 UJ 62 U 88 Aroclor-1221 67 48 U 84 UJ 43 UJ 40 U UJ u 52 43 Aroclor-1232 33 48 U 84 UJ 43 40 U UJ u 52 UJ 43 Aroclor-1242 33 48 U 84 UJ 43 UJ 40 U 43 UJ u 52 Aroclor-1248 33 780 760 J 
Aroclor-1254 33 

2300 ' 9300 J 150 410 J 
48 U 84 

33 
43 40 U 43 UJ UJ 

Aroclor-1260 u 52 UJ 

1 0/10 1 0/10 1 0 1 0 1 0 1 0 
DILUTION FACTOR 

09/09/88 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 
DATE SAMPLED 

09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 

O 09/21/08 00/20/08 00/21/08 09/21/98 09/21/98 09/21/98 DATE EXTRACTED 

DATE ANALYZED 


cn % MOISTURE 
 23 36 18 24 32 61 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. - RESULT REPORTED FROM DILUTED ANALYSIS. 
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TABLE 2SITE: CENTREDALE MANOR 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS CASE: 26464 SDG: APA72 

LABORATORY: COMPUCHEM ug/kg 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 

APA7B 
SD 01 

90947/ 

APA79 
SD 02 

909478 

APA80 
SO 03 

9094/9 

APA81 
SD 04 

909481 

APA82 
SD 05 

909486 

APA83 
SD 06 

909491 

COMPOUND CRQL 

alpha-BHC 
beta BHC 
della BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4' DDE 
Endrin 
Endosulfan II 
4.4-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.7 
'1 .7 

1.7 
1.7 
17 
1.7 
1.7 
1.7 
3  3 
3  3 
3 3 
3  3 
3  3 
3 3 
3  3 
17 
3 3 
3  3 
1.7 
1.7 
170 
33 
67 
33 
33 
33 
33 
33 

2 6 UJ 
•260 UJ 
2 6 UJ 
2 6 UJ 
2 6 UJ 
26 UJ 
2 7 J 
2 6 UJ 

* 500 UJ 
•500 UJ 
5 0 UJ 
5 0 UJ 
35 J 

• 500 
22 

' 2600 
* 500 

UJ 
J 
UJ 
UJ 

50 UJ 
2 6 UJ 
2 6 UJ 
260 UJ 
50 UJ 
100 UJ 
50 UJ 
50 UJ 
50 UJ 
50 UJ 
50 UJ 

25 
50 
2 5 
2 5 
0 38 
2 5 
2 5 
2 5 
R 

36 
4 8 
4 8 
6 1 
R 
R 
R 
R 
4 8 
34 
2 5 
250 
48 
97 
48 

UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
UJ 

J 
UJ 
UJ 
J 

UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 

48 UJ 
48 UJ 
48 UJ 
48 UJ 

2.2 
2 2 
2 2 
2 2 
2 2 
2 2 
020 
2.2 
4 2 
4 2 
4 2 
4 2 
4 2 
R 
R 
R 
R 
4 2 
2 2 
2 2 
220 
42 
85 
42 
42 
42 
42 
42 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

3.1 
5.3 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 
60 
3.7 
60 
60 
5.1 
R 
R 
R 
R 

60 
4 2 
R 

310 
60 
120 
60 
60 
60 
60 
60 

U 
U 
U 
U 
U 
U 
U 
U 
u 
J 
u 
u 
J 

u 
J 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

2.1 
2.1 
2 1 
2 1 
2 1 
2 1 
2.1 
2.1 
4 2 U 
4,9 
4.2 U 
4 2 U 
4 2 U 
4 2 U 
2 3 J 
21 U 
R 
4 2 U 
0 55 J 
2 1 U 
210 U 
42 U 
84 U 
42 U 
42 U 
42 U 
42 U 
42 U 

2 1 U 
2 1 U 

U 
U 

2 1 
2 1 
2 1 U 
2 1 U 
2 1 U 
2 1 U 
4 1 U 
11 
4 1 U 
4 1 U 
4 1 U 
4 1 U 
7 2 
21 U 
4 1 
4 1 
0 50 
2 1 
210 U 
41 U 
83 U 
41 U 
41 U 
41 U 
41 U 
41 U 

I) 
U 
J 
U 

O 

DILUTION FACTOR 
DAI E SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE 

1 0/100 
09/09/98 
09/14/98 
09/20/98 

34 

10 
09/09/98 
09/14/98 
09/21/98 

31 

10 
09/09/98 
09/14/98 
09/21/98 

21 

1.0 
09/09/98 
09/14/98 
09/21/98 

45 

1  0 
09/09/98 
09/14/98 
09/21/98 

21 

10 
09/09/98 
09/14/98 
09/21/98 

19 

RESULT REPORTED FROM DILUTED ANALYSIS. NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 
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SITE: CENTREDALE MANOR 
CASE: 26464 SDG: APA72 

T A B L E 2 
PESTIC IDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 

APA84 
SD07 

909493 

APA85 
SD 08 

909496 

APA86 
SD 09 

909498 

APA87 
SD-10 

909501 

APA88 
SD 11 

909502 

APA89 
SD-12 

909504 

COMPOUND CRQL 

alpha-BHC 
beta BHC 
delta BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4.4-DDE 
Endrin 

Endosulfan II 
4,4' DDD 
Endosulfan Sulfate 
4,4' DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-12 32 
Aroclor-124 2 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.7 
1.7 
1.7 
1.7 
1 7 
1 7 
1 7 
1.7 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
17 
3.3 
3.3 
1.7 
1.7 
170 
33 
67 
33 
33 
33 
33 
33 

2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
2 4 
4 6 

0 4 3 
4 6 
4 6 

0 52 
4 6 
4 6 
24 
R 

0 15 
2 4 
2 4 

240 
46 
93 
46 
46 
48 
46 
46 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
J 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 

2  6 
2  6 
2 6 
2  6 
2  6 
2  6 
2 6 
2  6 
5 2 

0 8 1 
5 2 
5 2 
3  0 

R 
R 

26 
R 

5 2 
2 6 
2 6 

260 
52 

100 
52 
52 
52 
52 
52 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
J 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2  2 
2 5 
2 2 
2 2 

0 43 
0 51 

2 2 
2 2 
1 4 

0 54 
1 9 
4  3 

0 37 
4 3 
1 8 
22 

4 3 
4 3 
2 2 
2 2 
220 

43 
87 
43 
43 
43 
43 
43 

U 
U 
U 
U 
J 
J 
U 
U 

J, EB 
J 
J 
U 
J 
U 
J 
U 
U 
U 
U­
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
U 

3 4 U 
3 4 U 
3  4 U 
3 4 U 

0 4 3 
3 4 
3 4 U 
3 4 U 
6 6 U 
1 7 J 
6  6 U 
6 6 U 
1 9 J 
6  6 U 
6  6 U 

R 
R 

6 6 U 
2 4 J 

R 
340 U 

66 U 
130 U 

66 U 
66 U 
66 U 
66 U 
66 U 

2  4 
6  6 
2  4 
2  4 
2  4 
2 4 
2  4 
2  4 
4  7 
6t1 

• 2 7 
4 7 
3  8 
1 7 

* 2 7 
24 

• 27 
4 7 
14 
18 

240 
47 
96 
47 
47 
47 
47 
47 

U 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
J 

i 
J 
u 
u 
u 
J 
J 
u 
u 
u 
u 
u 
u 
u 
u 

2 1 U 
2 1 U 
2 1 U 

R 
0 62 J 
0 58 J 

2 1 U 
2 1 U 
1 4 
4 1 U 
1 4 J 
4 1 U 
4 1 U 
4 1 

1 6 
21 
R 

4 1 
0 2  1 

2 1 
210 U 

41 U 
83 U 
41 U 
41 U 
41 U 
41 U 
41 U 

J .EB 

U 
J 
U 

U 
J 
U 

o 
oo 

DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE 

1 0 
09/09/98 
09/14/98 
09/21/98 

28 

1.0 
09/09/98 
09/14/98 
09/21/98 

36 

1 0 
09/09/98 
09/14/98 
09/21/98 

23 

1 0 
09/09/98 
09/14/98 
09/21/98 

50 

1.0/5 0 
09/09/98 
09/14/98 
09/21/98 

30 

1  0 
09/09/98 
09/14/98 
09/21/98 

19 

• - RESULT REPORTED FROM DILUTED ANALYSIS. NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

Page 3 o l 4 
S:\9B060017VAPA72PS WK4 



TABLE 2 SITE: CENTREDALE MANOR 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS CASE: 26464 SDG: APA72 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER 

COMPOUND 

alpha-BHC 
beta BHC 
delta BHC 
gamma BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4.4-DDE 
Endrin 
Endosulfan II 

4,4'DDD 

Endosulfan Sulfate 

4,4-DDT 

Methoxychlor 

Endrin Ketone 

Endrin Aldehyde 

alpha-Chlordane 

gamma Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE O 

CD 


CRQL 

1.7
1.7
1 7
1.7
1.7
1.7
1.7
1.7
3.3
3.3
3.3
3.3
3 3
3.3
3 3
17
3.3
3 3
1.7
1.7
170
33
67
33
33
33
33
33

ug/kg 

APA90 APA91 
SD 13 SD-14 

909505 909514 

 3 0 U 2 0 U 
 30 U 2 0 U 
 3 0 U 20 U 
 3 0 U 2 0 U 
 30 U 2 0 U 
 30 U 2 0 U 
 3 0 U * 20 U 
 30 U ' 2 0 U 
 5 8 U 3 9 U 
 3.5 J 3 6 J 
 5 8 U 3 9 U 
 5 8 U 3 9 U 
 5 8 U 4 1 
 5 8 U * 39 U 
 2 3 J 17 J 
 30 U 20 U 
 5 8 U 3 9 U 
 58 U 3 9 U 
 5 7 25 J 
 35 21 
 300 U 200 U 

 58 U 39 U 
 120 U	 79 U 
 58 U 39 U 
 58 U 39 U 
 58 U 39 U 
 58 U 39 U 
 58 U 39 U 

10 1 0/10 
09/09/98 09/09/98 
09/14/98 09/14/98 
09/21/98 09/21/98 

43 15 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 
- RESULT REPORTED FROM DILUTED ANALYSIS. 

S:\98060017\APA72PS.WK4 



DATA SUMMARY KEY 

ORGANIC DATA VALIDATION 


The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and 
reanalysis are necessary for verification. The Rreplaces the numerical value or 
sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the sample quantitation limit (SQL) or the adjusted SQL. 

The compound was analyzed for, but not detected. The associated numerical value 
is the estimated SQL. 

The compound was identified in an aqueous equipment blank (EB) that was used 
to assess field contarnination associated with soil/sediment samples. 

The compound was identified in an aqueous trip blank (TB) that was used to assess 
field contamination associated with soil/sediment samples. 

The compound was identified in an aqueous bottle blank (BB) that was used to 
assess field contamination associated with soil/sediment samples. 

10 




TABLE 1SITE: CENTREDALE MANOR 
SEMrVOLATTLE SOIL ANALYSIS CASE: Z6464 SOG: APA92 

poykg LABORATORY: COMPUCHEM 

SAMPLE NUMBER­
SAMPLE LOCATION: 

LABORATORY NUMBER 

CCMPOUNC 

Phenol 
Doa-Chicroetnyl) ether 
2-Chloroonenoi 
1.3- Oicniorooenzene 
1 ,*-Oicnior:Denzene 
1,2-Oicniort: Benzene 
2-Metnylonenol 
2.r-Oxyoisi 1 -cnioropropan*) 
4-Methyipnenol 
N-Nrtroso-fli-n-propytarnme 
Hexacnioroemane 
Nitrooenzene 
Isopnorone 
2-Nitroonenol 
2.*-Oimethyionenol 
6ts<2-Chiorceinoxy)metHane 

2.4- Otcniorccnenol 
1,2.4-Tncnicooenzene 

Naonthaiene 

A-CMoroaniiine 

Hexac-.iorcBuiadiene 

4-CMoro-3.cietnylpnenol 

2-Wetnyinacr.tnaiene 

Hexacucricycooentaaiene 

2.* 5-Tn;r:;:canenol 

2.4 5-Tnc-.ic::snenol 
2-Cnicrcnaci:naiene 

2-Nitroaninr.e 

Dime!rtyic™aiate 

AcenaonDyiene 


|2.5-Oinitrot::uene 
'i-Nitroanmne 
Acenacntnene 
2.*-0initrc;r.enol 
4-Nitrosneroi 
Oioenzsfuran 
2.*-0initrc:c:uene 
DiethyiBntnaiate 
4-Chiorcanep.yi-onenyletrier 
Fluorene 
A-Nitrsanmne 
*.6-Oimtro-2-metnyipnenol 
N-NitrosoaicP.enylarrune(1) 
4-BromoBnenyl-Brtenyle9>er 
Hexacnioro oenzene 

Pentacniorconenol 

Phenantnrene 

Anthracene 

Careazoie 

D>-n-Outyicnmalate 

Fluoranthene 

Pyrene 

BuiyiDenzyionmalate 

3.3'-Dicnlorooenzidine 

Benzoiaianmracene 

Chrysene • 

Bis(2-etnyinexyl)pmnalate 

Dwvocryiontnalate 

BenzoiDlfluorantnene 

BenzoOOfluorantriene 

Benzoiaisyrene 

Inaenol'.2.3-cs)pyrene 

Dibenzi a. n lantnracsne 

Benzo(g.n.gBerylene 


DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE: 

CRQL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
820 
330 
330 
320 
330 
330 
820 
330 
830 
830 
330 
330 
330 
330 
330 
830 
830 
330 
330 
330 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

APA92 

SO-'5 


909515 


400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 UJ 

400 u 

400 U 

400 u 

400 U. 

400 u 

400 U 

400 U 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 


400 'J 

1000 u 

4C0 u 

1000 U 

400 u 

400 u 

400 u 

1000 U 

R 


1000 u 

1000 u 

400 u 

400 u 

400 u 

400 u 

400 u 

1000 UJ 

1000 u 

400 u 

400 U 

400 U 

1000 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 u 

400 U 

400 U 

400 u 

400 UJ 

R 


400 u 

4C0 u 

4C0 u 

400 U 

400 u 


1.0 

09/09/98 
09/14/98 
09/18/98 

18 

APA93 
SD-16 

909520 

940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 UJ 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 
940 U 

2400 U 
940 U 

24C0 U 
540 U 
940 U 
940 U 

2400 U 
R 

2400 U 
2400 U 
940 U 
940 U 

.940 U 
940 U 
940 U 

2400 UJ 
2400 U 
940 U 
940 U 
940 U 

2400 U 
210 J 
940 U 
940 U 
940 U 
470 J 
380 J 
940 U 
940 U 
140 J 
280 J 
160 J 
940 UJ 
300 J 
260 J 
210 J 
300 J 
940 U 
180 J 

1.0 
09/09/98 
09/14/98 
09/18/98 

65 


APA94 

SD-17 


909521 


1000 u 

1000 u 

1000 U 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 UJ 

1000 U 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 


. 1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

2600 
•J 

1000 
u 

2600 
u 

1000 u 

1000 u 

1000 u 

2600 U 

R 


2600 U 

2500 U 

1000 u 

1000 u 

1000 u 

1000 u 

1000 u 

2600 UJ 

2600U 

1000 u 

1000 u 

1000 u 

2600 U 

280 J 

1000 u 

1000 u 


1000 u 

640 J 

460 J 

1000 u 

1000 u 

220 J 

350 J 

200 J 

1000 UJ 

740, J 

500 J 

300 J 

370 J 

1000 U 

260 J 


1.0 
09/09/98 
09/14/98 
09/18/98 

68 


APA9S 

SD-13 


909522 


370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 UJ 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

930 J 

370 U 

930 J 

370 U 

370 U 

370 U 

920 U 

R 


930 U 

930 U 

370 U 

370 U 

370 U 

370 U 

38 J 
930 UJ 
930 U 
370 U 
370 U 
370 u 
930 u 
650 

140 
J 
80 J 
370 u 
1200 
890 
45 J 

370 U 

470 

610 

470 

370 UJ 

1200 J 

810 J 

540 

620 

200 J 

390 


1.0 

09/09/98 
09/14/98 
09/18/98 

11 

APA96 
SD-19 

909523 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 UJ 

420 U 

420 U 

420. U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 


420 

1100 

420 

1100 

420 

420 U 

420 J 

1100 U 

R 


1100 U 

1100 u 

420 U 

420 U 

420 U 

420 U 

423 U 

1100 UJ 

1100 U 

420 U 

420 U 

420 U 

1100 U 

630 

140 J 

92 J 

420 U 

1000 

700 

130 J 

420 U 

360 J 

420 J 

923 


420 UJ 

570 J 

310 J 

380 J 

390 J 

130 J 

270 J 


1.0 

09/09/98 
09/14/98 
09/18/98 

22 

APA97 
SO-20 

909524 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


850 J 

160 J 

120 J 

R 


1800 J 

1300 J 

180 J 

R 


730 J 

1000 J 

590 J 

R 


1500 
950 

1000 
1200 
410 
830 

1.0 
000*98 
09/14/98 
09/18/98 

71 

NOTE RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 11 
Page 1 of * 
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c

TABLE 1
SITE: CENTREDALE MANOR 

SEMTVOLATILE SOIL ANALYSIS 
CASE: :S*W SDG: APA92 
LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 

SAMPLE LOCATION: 

LABORATORY NUMBER­

COMPOUND 

Phenol 
bsU-ChioroetnyO ether 
2-CMoroenenol 
1.3- OicnioroDenzene 
1.4- Oicntorooenzene 
1.2-Oicnioraoenzene 

2-Methyionenol 

2.7-Oxyoisi 1 -cnioropropana) 

4-Metnyipnenol 

N-Nitroso-ai-n-oropytarrane 

Hexacnioroemane 

Nitrooenzene 

Isopnorone 

2-Nitroonenoi 

2.4-Oimetnyipnenol 

Bis<2-C.>iioroeinoxy)memane 

2.4-Oicmcrcanenol 


1.2.4- Tnc.-.ioreDenzene 

Napnmaiene 

4-Chloroannine 

Hexacrucnrpuadiene 

4-Chioro- 3-netrtylpnenol 

2-Me!nyir.a;r.,jiaiene 

Hexacnoroc/cooentadiene 

2.4 5-Tncr.:orcpnenol 

2.4.5- Tncnicrcpnenol 

2-Chiorcnacf:~aiene 

2-Nitrcanilme 

Dimethyic"~aiate 


^Acenaontr.vene 
i.6-0innrc:ciuene 

'3-Nitroan,iine 
Acenacntr.ene 
2.4-Oinitr:;r.enol 
4-Nitrooner.oi 
Dioenzcturan 
2.*-0miin::ciuene 
Dietnyionnaiate 
A-C^lcrcpnenyi-pnenylethef 
Fluorene 
A-Nitrcaniiine 
4.6-Oinitro-I-methyiBhenol 

N-Nitrosocipnenyiamin«<1) 

4-Bromopnenyi-onenyletner 
HexacnloroDenzene 

Penacnioioonenol 

Phenanthrene 

Anthracene 

Caroazoie 

DMuoutyipmnalate 

Fluoranthene 

Pyrene 
Butylbenzyipntnalate 

3.3'-DicniorcDenziaine 

Benzol a (anthracene 

Chrysene 

Bis(2-ethyinexyi)pmnalate 

Dt-n-ocyionmalate 

Benzolblftuorantnene 

Benzol k) fluoranthene 

Benzoiaipvrene 

InaenoM .2.3-c3)pyrene 

Dioenzia.niantnracene 

Benzoig.-.iiperyiene 


DILUTION FACTOR: 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE 

CRQL 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
S30 
330 
820 
330 
330 
330 
830 
330 
830 
830 
330 
330 
330 
330 
330 
830 
830 
330 
330 
330 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

APA98 
SO-21 

908525 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 UJ 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

440 U 

1100 U 

440 U 

1100 u 

440 U 

440 U 

440 U 

1100 u 


R 

1100 U 

1100 u 

440 U 
440 U 
440 U 
440 U 
440 U 
1100 UJ 
1100 u 
440 U 
440 U 
440 U 
1100. U 
110 J 
440 U 
440 U 
440 U 
260 i 
230 J 
440 U 

440 U 

120 J 

180 J 

330 J 

440 UJ 

230 J 

170 J 

160 J 

230 J 

64 j 

160 J 


1.0 

09/09/98 
09/14/98 
09/18/98 

26 

APA99 

SO-22 

909526 


1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 UJ 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

r.oo 

27C0 

11CQ 

2700 

1100 

1100 

1100 J 

2700 U 


R 

27C0 u 

2700 J 

1100 u 

1100 u 

1100 u 

1100 u 

1100 u 

2700 UJ 

2700 U 

1100 U 

1100 u 

1100 u 

2700 U 

1200 


210 J 

'170 J 

1100 u 
2500 
2100 

170 J 
1100 U 
1100 
1700 
930 J 

1100 UJ 
2300 J 
1300 
1500 
1800 
440 J 

1100 

1.0 
09/09/98 
09/14/98 
09/18/98 

69 

APSOO 
SO-23 

909527 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

' R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

1200 J 
130 J 
180 J 

R 
2400 J 
2200 J 
360 J 

R 
1300 J 
1400 J 
1600 J 

R 
1800 J 
1300 J 
1300 J 
1100 J 
400 J 
990 J 

1.0 
09/09/98 
09/14/98 
09/22/98 

73 

AP801 
SO-24 

909328 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


R . 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


. R 

R 

R 

R 

R 

R 

R 

R ' 

R 

R 

R 

R 

R 

R 

R 


770 J 

140 J 

R 

R 


1600 J 

1300 J 


R 

R 


800 J 

960 J 

650 J 

R 


2000 

1400 

870 

1200 

360 

720 


1.0 

09/09/98 

09/14/98 

09/18/98 


72 

APB02 
SO-25 

909529 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


690 J 

140 J 

R 

R 


1300 J 

1100 J 


R 

R 


490 J 

750 J 

510 J 

R 


930 J 

780 J 

670 J 

950 J 

280 J 

690 J 


1.0 

08/09/98 
09/14/98 
09/18/98 

70 

AP803 
SO-26 

909530 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

1000 U 
410 U 

1000 u 
410 U 
410 U 
410 U 

1000 u 
R 

1000 u 

1000 U 

410 U 

410 U 

410 U 

410 U 

410 U 


iooo u 
1000 u 
410 U 
410 U 
410 U 

1000 u 
89 J 

410 U 
410 U 
410 U 
140 J 
140 J 
410 U 
410 u 
83 J 
85 J 

410 u 
87 J 
88 J 
86 J 
85 J 
62 J 

410 U 
49 J 

1.0 
09/09/98 
09/14/98 
09/22/98 

19 

NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 12 
Page 2 of 4 
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TABLE 1SITE: CENTREDALE MANOR 
SEMTVOLATILE SOIL ANALYSIS CASE: :&4S4 SOG: APA9J 

ug/kq LABORATORY: COMPUCHOi 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUNO 

Phenol 
otslZ-Chioroethyl) ether 
2-Chloroonenoi 
1.3- OicnioraDenzene 
1.4- OiaiiorooenzenB 
1,2-Oicniorooenzene 
2-Metnyionenot 
2.Z-Oxyois< 1 -cn lore propane) 
4-Metnyipnenol 
N-Nitroso-ai-n-propyiafnn« 
Hexaenioroetnane 
Nitrooenzene 
Isopnorone 
2-Nitroonenol 
2.4-Oimemyiprtenol 
bis(2-ChioroethoxYjmethane 
2.4-Oicnioroonenol 

1.2.4-Tncniorooenzene 

Napntnaiene 

4-Chloroaniiine 

Hexacrtiorooutaoiene 

*-Chioro-3-niemyipnenol 

2-Metnymacntnaiene 

Hexacr.icroe/cooentaCiene 

2.4.6-Tpcr.ioropnenol 

2.4 5-Tr.c.mcropnenol 

2-Chiorcnacnmaiene 

2-Nitroanthne 

Oimetnvicntr.aiate 

Acenacntnviene 

2.6-Oinitrstciuene 


| 3-Nitroanume 
Acenaontnene 
2.4-Omitropnenol 
4-Nitrcpnenoi 
Oioenzcruran 
2.4-Oinitro:oiuene 
Oietnyipncaiate 
4-Chlorcsnenyi-onenylether 
Fluorene 
4-Nitrcaniune 

4.6-Oinitro-2-methylpnenol 

N-NitrosoOipnenyiamine< 1) 

4-Bromoonenyl-onenyletner 

Hexaeniorooenzene 

Pemacnicrapnenot 

Pnenantn rene 

Anthracene 

Caroazoie 

Di-n-Outyipntnaiate 

Fluoranthene 

Pyrene 
Butyloenzylcmnaiate 

3.3'-Oicniorooenzidine 

Benzoiaianthracene 

Chrysene 

Bis(2-etfiyiheryl)pmhalate 

0>-n-ocyiontnaiate 

Benzol • ifluorantnene 

Benzol klfluoranthene 

Benzoialpyrene 

Inoenol: .2.3-ca)pyrene 

DiOenzi a. n lantnracene 

Benzoig.n.operyiene 


DILUTION FACTOR: 
DATE SAMPLED 

DATE EXTRACTED: 
DATE ANALYZED 

% MOISTURE 

CRQL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 ' 
330 
330 
330 
330 
320 
330 
330 
S30 
330 
830 
330 
330 
330 
830 . 
330 
830 
830 
330 
330 
330 
330 
330 
830 
830 
330 
330 
330 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

APB04 
SD-27 

909531 

390 LI 
390 U 
390 U 
390 U 
590 U 
390 U 
390 U 
390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

990 U 

390 U 

990 U 

390 U 

390 U 

390 U 

990 U 

R 


990 U 

990 U 

390 U 

390 U 

390 U 

390 U 

390 U 

990 U 

990 U 

390 U 

390 U 

390 U 

990 U 

280 J 

51 J 

390 U 

390 U 

530 

490 

390 U 

390 U 

230 J 


280 

90 

390 

290 

290 

270 

180 

75 

150 


1.0 

09/09/98 
09/14/98 
09/23/98 

16 

APB0S 
SD-28 

909532 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
.410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

1000 'J 
410 U 
1000 u 

410 U 

410 U 

410 U 

1000 u 

56 j 


1000 u 

1000 U 

410 U 

410 U 

410 U 

410 U 

110 J 

1000 u 

1000 u 

410 U 

410 U 

. 410 U 

1000 U 

1100 

250 J 

160 J 

410 U 

1400 

1100 

410 U 

410 U 

560 

580 


87 J 

410 U 

630 J 

1000 J 

530 

340 J 

140 J 

280 j 


1.0 

09/09/98 

09/14/98 

09/23/98 


19 


APB06 

SD-29 


909533 


430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 


. 430 U 

430 U 

430 

430 

430 

430 

1100 

430 

1100 

430 U 


97 J 

430 U 

1100 'J 

. 85 J 

1100 U 

1100 U 

430 U 

430 J 

430 U 

430 U 


' 110 J 

1100 U 

1100 U 

430 U 

430 U 

430 U 


• 1100 U 

1300 

240 J 

240 J 

180 J 

2400 

2100 


98 J 

430 U 


1100 
1200 
360 J 
60 J 

1100 J 
1400 

1100 
730 
280 J 
540 

1.0 
09/09/98 
09/14/98 
09/23/98 

23 


APB07 

SD-30 


909534 


870 UJ 

670 U 

870 U 

870 U 

670 UJ 

870 U 

670 U 

670 U 

670 UJ 

670 

870 

670 

670 

670 

670 U 

670 U 

670 U 

670 U 

670 U 

670 U 

670 U 

670 U 

670 U 

670 UJ 

670 U 

1700 U 

87C U 

1700 U 

670 U 

670 U 


. 670 U 

1700 UJ 


R 


1700 U 

1700 U 

670 U 

670 U 

670 U 

670 U 

670 U 

1700 UJ 

1700 U 

670 U 

670 U 

670 U 

1700 U 

210 J 

670 U 

870 U 

670 U 

380 J 

320 J 

670 U 

670 U 

160 J 

190 J 

100 J 

670 UJ 

230 J 

170 

180 

150 

89 

150 


1.0 

09/09/98 
09/14/98 
09/19/98 

51 

APB08 

SD-31 


909537 


780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

780 U 

2000 U 


. 780 U 

2000 U 

780 U 

780 U 

780 U 

2000 U 

140 J 

2000 U 

2000 U 

780 U 

780 U 

780 U 

780 U 

160 J 

2000 U 

2000 U 

780 U 

780 U 

780 U 

2000 U 

1900 

330 J 

350 J 

780 U 

3000 

3000 

90 J 

780 U 

1500 

1700 

2300 

160 J 

1700 J 

1800 

1500 

980 

240 J 

780 J 


2.0 

09/09/98 

09/14/98 

09/23/98 


16 


APB09 
SD-32 

909538 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

1000 u 
410 U 

1000 u 

410 U 

410 U 

410 U 

1000 u 

150 J 

1000 u 


' 1000 u 

80 J 

410 U 

410 U 

410 U 

140 J 

1000 u 

1000 u 

410 U 

410 U 

410 U 

1000 u 

1600 

270 J 

270 J 

410 U 

2000 

2500 

120 J 

410 U 

1100 

1300 

1900 


86 J 

1200 J 

1200 

950 

700 

280 J 

570 


1.0 

09/09/98 
09/14/98 
09/23/98 

19 

NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 

13 
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TABLE 1SITE: CENTREDALE MANOR 
CASE: :&i&4 SDG: APAS2 
LABORATORY: COMPUCHEM 

SAMPLE NUMBER* 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUNO 

Phenol 

ba<2-CriiorcetnyO ether 
2-Chloropnenol 
1.3- Oicmorc Benzene 
1.4- Oicniorooenzene 
1.2-Dicniorooenzene 
2-Methylonenol 
2.2*-OxyoiK i -cnioroproparw) 
4-Metnyipnenol 
N-NltrosoHji-n-propylanine 
Hexaenioroetnane 
Nitrooenzene 
Isophorone 
2-Nitropnenol 
2.4-Oimetftyipnenol 
bi3(2-CWoroetnoxY)metriane 

. 2.4-Oicnoroonenol 
1.2.4- Tneiiorooenzene 
Napntriaiene 
4-Chloroaniline 
Hexacniorooutaoiene 
4-Chloro-3-metnylpnenol 
2-Methyinaontnaiene 
Hexacnicrccyccoentaciene 

2.4,6-Tncr.ioropnenoi 

2.4.5- Tnf.:croonenol 

2-C"iiorcnacn:naiene 

2-Nitrcanmne 


-Dimemyc" naiate 

Acenaor'.-.yiene 

2.6-0initrc::iuene 

3>Nitrcanmne 

Acenacrtnere 

2.4-Oiniiroonenoi 

4-Nitrcpnenoi 

DiDenzof\jran • 


2.4- Oint-'::oiuene 

Dietnyipntnaiate 

4-Chiorcpnenyi-onenyietner 

Fluorene 

4-Nitrcanilme 

4.5- Oinitrc-2-metriyipnenol 

N-Nitrosooipnenyiamine(1) 

4-Bromopnenyl-pnenyietBer 

Hexaeniorooenzene 

Pentacnioropnenol 

Phenantnrene 

Anthracene 

Caroazoie 

Dwi-Butyipntnalate 

Fluoranthene 

Pyrene 

Butyibenzyipntnalatt 

3.3'-Dicnioro Benzidine 

Benzoiaiantnracene 

Chrysene 

Bis(2-etnylhexyl)pnthalate 

Di-n-octyipnthaiate 

Benzol Bifluorantnerte 

Benzolklfluorantnene 

Benzoiajoyrene 

Inoenol 1 2.3-ca)pyrene 

Dioenzi a. n lantnracene 

Benzo ig. n. i j peryiene 


DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

% MOISTURE: 

CROL 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

.330 

330 

820 

330 

830 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

830 

830 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


APB10 
SD-33 

909539 

400 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

480 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 


U
460 

U
1100 
u
460 


I u
1100 
u
460 
u
460 
u
460 U 

1100 U 

65 J 


1100 U 

1100 U 

460 U 

460 J 

460 U 

460 U 

460 U 

1100 U 

1100 U 

460 U 

460 U 

460 U 

1100 U 

590 

79 J 

74 J 

460 U 

810 

1000 

460 U 

460 U 

340 J 

470 

160 J 

460 U 

830 J 

1000 J 

440 J 

360 J 

140 J 

350 J 


1.0 

09/09/98 

09/14/98 

09/22/98 


28 


SEM-VOLATtLE SOIL ANALYSIS 
uyko. 

APB11 
SO-34 

909540 

590 UJ 

590 U 

590 U 

590 U 

590 UJ 

590 U 

590 U 

590 U 

590 UJ 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 U 

590 UJ 

. 590 U 

1500 U 

590 U 

1500 U 

590 U 

590 U 

590 U 

1500 UJ 


R 


1500 U 

1500 U 

590 U 

590 U 

590 U 

590 U 

590 U 

1500 UJ 

1500 U 

590 U 

590 U 

590 U 

1500 U 

430 J 

150 J 

590 U 

590 U 

820 

600 

590 U 

590 U 

380 J 

390 J 

86 J 

590 UJ 

890 J 

600 J 

430 J 

340 J 

180 J 

330 J 


1.0 
09/09/98 
09/14/98 
09/19/98 

NOTE. RESULTS ARE REPORTED ON A ORY WEIGHT BASIS 
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TABLE 2 SITE: CENTREDALE MANOR 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS CASE: ' 26464 SDG: APA92 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 

APA92 
SD 15 

909515 

APA93 
SD 16 

909520 

APA94 
SO-17 

909521 

APA95 
SD-16 

909522 

APA96 
SD-19 

909523 

APA97 
SD 20 

909524 

COMPOUND C R Q L 

alpha-BHC 
beta BHC 
della-BHC 
gamma BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin • 
4.4' DDE 
Endrin 
Endosulfan II 
4.4-DDD 
Endosulfan Sulfate 
4.4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1 7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
3.3 
3.3 
3.3 
3.3 
3 3 
3.3 
3  3 
17 
3 3 
3.3 
1.7 
1.7 
170 
33 
67 
33 
33 
33 
33 
33 

2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
4 0 

0 31 
4 0 
4 0 
4 0 
4  0 
4 0 U 
21 U 

4 0 
4 0 
2 1 
2 1 

210 U 
40 U 
82 U 
40 U 
40 U 
40 U 
40 U 
40 U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 

u 

u 
u 
u 
u 

4  8 
4  8 
4 8 
4 8 
4 8 
4 8 
4 8 
4 8 U 
9 4 U 
2 5 
9 4 
9 4 
14 
9 4 
9 4 
48 

9 4 
9 4 
3  5 

R 
480 

94 
190 
94 
94 
94 
23 
94 

U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
J 
U 
U 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
J 
U 

5 3 U 
5 3 U 
5 3 U 
5 3 U 
5 3 U 
5 3 U 
5 3 U 
5 3 U 
10 U 

6  8 J 
10 U 
10 U 
10 U 

2 3 J 
10 U 
53 U 
10 U 
10 U 
12 J 

7 9 J 
530 U 
100 U 
210 U 
100 U 
100 U 
100 U 

58 J 
100 U 

1  9 
R 

1 9 
1 9 
1 9 
1 9 

R 
1 9 
3 7 
2 8 
3 7 
3 7 
3 7 

R 
3 7 
5 3 
3 7 
3 7 
5  6 
4 7 
190 

37 
75 
37 
37 
37 

120 
37 

U 

U 
UJ 
u 
u 

u 
u 
J 
u 
u 
u 

u 
J 
u 
u 
J 
J 
u 
u 
u 
u 
u 
u 

u 

2  2 
2  2 
2.2 
2  2 
2  2 
2 2 

R 
2 2 
2 2 
1i3 
4  2 
4 2 
4 2 
4 2 
4.2 
2 7 
4 2 
4 2 
9.1 
4  0 

220 
42 
86 
42 
42 
42 
42 
42 

U 
U 
U 
U 
U 
U 

U 
U 
J 
U 
u 
u 
u 
u 
J 
u 
u 

J 
u 
u 
u 
u 
u 
u 
u 
u 

R 
R 

2 4 J 
R 
R 
R 
R 
R 
R 

4 2 J 
R 
R 
R 
R 
R 

9  9 J 
R 

5 2 J 
R 
R 
R 
R 
R 
R 
R 
R 

200 J 
R 

DILUTION FACTOR 1 0 1 0 1 0 1 0 1 0 1 0 

DATE SAMPLED 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 

DATE EXTRACTED 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 

DATE ANALYZED 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 10/01/98 

% MOISTURE 18 65 68 11 22 71 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS 1 - RESULT REPORTED FROM DILUTED ANALYSIS. 
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TABLE 2 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS 

SITE: CENTREDALE MANOR 
CASE: 26464 SDG: APA92 
LABORATORY: COMPUCHEM 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 

COMPOUND 

alpha-BHC 
beta BHC 
delta-BHC 
gamma BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4 ,4 'DDE 
Endrin 
Endosulfan II 
4.4' DDD 
Endosulfan Sulfate 
4.4' DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1018 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Aroclor-124 8 

Aroclor-1254 

Aroclor-1260 


DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE 

APA98 APA99 APB00 APB01 APB02 APB03 

SD 21 SD 22 SD 23 SD-24 SD 25 SD 26 

909525 909526 909527 909528 909529 909530 

CRQL 

1.7 2 3 5 5 U R R R 2 1 U 

1.7 2 3 R R R R R 

1.7 2 3 5 5 U R R R 2 1 U 

1.7 2 3 5 5 U R R R 2 1 U 

1.7 2 3 5 5 U R R R 2 1 U 

1.7 2 3 5 5 U R R R 2 1 U 

1.7 2.3 R R R R 2.1 U 

1.7 2 3 5 5 U R R R 2.1 U 

3.3 4 4 11 U R R R 4 1 U 

3  3 2 8 9 5 J 9  3 5.1 3 7 4 1 U 

3.3 4.4 11 U R R R 4 1 U 

3.3 4 4 11 U R R R 4 1 U 

3.3 2.4 11 U R R R 4 1 U 

3.3 2 2 R R R R 4 1 U 

3.3 4.4 11 U R R R 4 1 U 

17 23 16 J 10 12 10 8  7 J 

3  3 4 4 11 U R R R 4 1 U 

3.3 2 6 R R R R 4 1 U 
1.7 2.3 9 1 R R R 2 1 U 
1.7 R 9 3 J 5  0 3 2 2  4 R 
170 230 U 550 U R R R 210 U 

33 44 110 U R R R 41 U 

67 90 220 U R R R 83 U 

33 44 110 U R R R 41 U 

33 44 110 U R R R 41 U 

33 44 110 U R R R 41 U 

33 140 440 320 260 170 33 J 

33 44 U 110 U R R R 41 U 

1 0 1 0 1 0 1  0 1  0 1  0 

09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 09/09/98 
09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 09/14/98 
10/01/98 10/01/98 10/01/98 10/01/98 10/01/98 10/01/98 

26 69 73 72 70 19 

- RESULT REPORTED FROM DILUTED ANALYSIS. NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 
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SITE: CENTREDALE MANOR 
CASE: 26464 SDG: A PA 92 
LABORATORY: COMPUCHEM 

TABLE 2 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS 

ug/kg 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

APB04 
SD-27 

909531 

APB05 
SD 28 

909532 

APB06 
SD-29 

909533 

APB07 
SD-30 

909534 

APB08 
SD 31 

909537 

APB09 
SD-32 

909538 

COMPOUND CRQL 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4.4-DDE 
Endrin 
Endosulfan II 
4.4-DDD 
Endosulfan Sulfate 
4.4-DDT 
Melhoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1018 
Aroclor-1221 
Aroclor-12 32 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.7 
1.7 
1.7 
1.7 
17 
17 
1.7 
1.7 
3  3 
3.3 
3.3 
3  3 
3.3 
3  3 
3.3 
17 
3  3 
3 3 
1.7 
1.7 
170 
33 
67 
33 
33 
33 
33 
33 

2 0 U 
2 0 U 
2 0 U 
2 0 U 
2 0 U 
2 0 U 
2 0 U 
2 0 U 
12 EB 

52 
39 U 
39 U 

R 
18 J 
3 9 U 
20 U 

3.9 U 
2.6 J 
1.2 J 

R 
200 U 

39 U 
80 U 
39 U 
39 U 
39 U 

140 
39 U 

2.1 
2 1 
2 1 
2 1 
2  1 
2 1 
2 1 
2 1 
4 1 

0 38 
4 1 
4 1 
4 1 
4 1 
4 1 
3  5 
4 1 

0 77 
2.1 
2 1 

210 U 
41 U 
B3 U 
41 U 
41 U 
41 U 
48 J 
41 U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
J 
U 
J 
U 
U 

22 
R 

22 
2 2 
2 2 
2 2 

R 
2 2 
4 3 
4 3 
4 3 
4 3 
3 7 

R 
4 3 
10 

4 3 
4 3 
54 
5  5 
220 

43 
87 
43 
43 
43 
65 
43 

UJ 

UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
J 
UJ 
UJ 
J 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
UJ 

3  5 
6 5 
3  5 
3  5 
3  5 

R 
3  5 
3  5 
27 
23 

6  7 
8.7 
6 7 
23 

6 7 
2  3 
6  7 

R 
2  6 

R 
350 

67 
140 
67 
67 
67 

1400 
67 

U 
J 
U 
U 
U 

U 
U 
J. EB 
J 
U 
U 
U 

U 
J 
U 

U 
U 
U 
U 
U 
U 

U 

2 0 U 
R 

2 0 U 
2 0 U 
2 0 U 
2  0 
2  0 
2  0 
3  9 
3  9 
3  9 
3  9 
3  9 

R 
3  9 
5  8 
3  9 
3  9 

R 
R 

200 
39 
80 
39 
39 
39 
39 U 
39 U 

2 1 
R 

0 12 
2 1 
2 1 
2 1 
2 1 
2 
4 
4 
4 
4 
4 

1 
1 
1 
1 
1 
1 
R 

4 1 
7 3 
4 1 
4 1 
3  8 
14 

210 
41 
83 
41 
41 
41 
41 
41 

U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
J 
u 
u 

J 
u 
u 
u 
u 
u 
u 
u 
u 

DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

, % MOISTURE 

10 
09/09/98 
09/14/98 
10/01/98 

16 

10 
09/09/98 
09/14/98 
10/01/98 

19 

10 
09/09/98 
09/14/98 
10/01/98 

23 

1  0 
09/09/98 
09/14/98 
10/01/98 

51 

1.0 
09/09/98 
09/14/98 
10/01/98 

16 

1  0 
09/09/98 
09/14/98 
10/01/98 

19 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. RESULT REPORTED FROM DILUTED ANALYSIS. 
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TABLE 2SITE: CENTREDALE MANOR 
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS CASE: 26464 SDG: APA92 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUND 

alpha-BHC 
beta BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'DDE 
Endrin 
Endosulfan II 

4,4'DDD 

Endosulfan Sulfate 

4.4-DDT 

Melhoxychlor 

Endrin Ketone 

Endrin Aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 


DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

GO % MOISTURE 

ug/kg 

APB10 APB11 
SD-33 SD 34 

009539 909540 

CRQL 

1.7 2.4 UJ 3 9 U 
1.7 2.4 UJ R 
1.7 2 4 UJ 3  9 U 
1.7 24 UJ 3  9 U 
1.7 2 4 UJ 3  9 U 
1.7 2.4 UJ 19 J 
1.7 2.4 UJ 3  9 U 
1.7 *47 UJ 3  9 U 
3  3 46 UJ 7 5 U 
3.3 R 1.2 J 
3.3 4.6 UJ 75 U 
3.3 46 UJ 7.5 U 
3.3 46 UJ 14 J 
3.3 46 UJ 4.3 J 
3  3 46 UJ 7 5 U 
17 '240 UJ 39 U 
3  3 4 6 UJ 7 5 U 
3.3 4 6 UJ 7.5 U 
1.7 2.4 UJ 3 9 U 
1.7 24 UJ 3 9 U 
170 240 UJ 390 U 
33 46 UJ 75 U 
67 93 UJ 150 U 
33 46 UJ 75 U 
33 46 UJ 75 U 
33 46 UJ 75 U 
33 7800 J 75 U 
33 48 UJ 75 U 

1 0/20 10 
09/09/98 09/09/98 
09/14/98 09/14/98 
10/07/98 10/07/98 

28 56 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. - RESULT REPORTED FROM DILUTED ANALYSIS. 
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DATA SUMMARY KEY 

ORGANIC DATA VALIDATION 


The associated mimerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and 
reanalysis are necessary for verification. The Rreplaces the mimerical value or 
sample quantitation limit. 

The compound was analyzed for, but not detected. The associated numerical value 
is the sample quantitation Limit or the adjusted sample quantitation limit. 

The compound was analyzed for, but not detected. The associated riumerical value 
is the estimated sample quantitation limit. 

The compound was identified in an aqueous equipment blank (EB) that was used 
to assess field contarnination associated wirh ̂ il/sediment samples. 

The compound was identified in an aqueous trip blank (TB) that was used to assess 
field contarnination associated with soil/sediment samples. 

The compound was identified in an aajisous. bottle blank (BB) that was used re­
assess field contamination associated with soil/sediment samples. 



TABLE 1SITE: CENTREDALE MANOR 
SEMIVOLATtLE SOL ANALYSIS CASE: 3S464 SOG: APS12 

LABORATORY: COMPUCHEM 

SAMPLE NUMBER 
SAMPLE LOCATION: 

LABORATORY NUM8ER: 

COMPOUNO 

Phenol 
&3<2-Chloroethy1) < 
2-Chloroonenol 
1.3- Oicniorooenzene 
1.4-OicnioroDenxene 
1.2-Oicniorooenzena 
2-Metnyipnenol 
2J"-0xy ois( i -chlorooropane)) 
4-Metnyionenol 
N-Nitroso-dMuoropylarnm* 
Hexacnioroetnane 
Nitrooenzene 
laoonorone 
2-Nitroonenol 
Z4-0imetnyipnenol 
bis(2-Chlcroetnoxy)memana 
2.4- Oicnorocnenol 
1.2.4- Tncncrcoenxene 
Naphthalene 
4-Cnloroaniline 
Hexacnioroouadiene 
4-CMIoro-2 -methy lonenol 
2-Metnymacnmaiene 
Hexac-iiorocycopentadiene 

2.4.5- Tnciiorcsnenol 
2.4.5-Tnc-.:crcsnenoi 
2-Chiorcnacn-naiene 
2-Nitroamiine 
Dimethyiontnaiate 
Acenaontryiene 
2.5- Oinitrcxiuene 

kj-Nitreanmne 
'Aeenaontr.ene 
2.*-0initn:;r.enol 

4-NitrcBneriCi 

Oioenzofuran 

2.4- Oinitrc:oiuene 

Oietnyiontnaiate 

4-ChiOfaor'enyi-onenyletner 

Fluorene 

4-Nitroaniune 

4.5- 0initro-2-metriylpnenol 

N-Nrtrcsoccnertyiarmne<1) 

4-Bromoonenyi-pnenyletner 

Hexaeniorooenzene 

Penocniorconenoi 

Phenanthrene 

Anthracene 

Caroazoie 

Di-n-outyiontnaiate 

Rucranthene 

Pyrene 

Butyioenzyiontnalate 

3.3"-Oicniorooenz-dine 

Benzola lanthracene 

Chrysene 

Bu(2-emyihexyl)prttnalate 

Di-n-ocrviontnaiate 

Benzo(0)flucranmene 

Benzo(k)fluorantriene 

Benzoiaioyrene 

Inaenoi: .2.3<3)pyrene 

Dibenzia .- lantnracene 

Benzoig.n.ijoerylene 


DILUTION FACTOR 
DATE SAMPLED 

DATE EXTRACTED 
DATE ANALYZED 

% MOISTURE: 

CROL 


330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

830 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

830 

830 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


APB12 
SO-35 

909541 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 U 

940 
U 

940 
U 

940 
u
940 U 

940 U 

940 U 

940 U 

940 UJ 

940 U 

2400 U 

940 U 

2400 U 

940 U 

940 U 

940 U 


' 2400 UJ 

940 UJ 

2400 UJ 

2400 U 

940 U 

940 U 

940 U 

940 U 

940 U 

2400 UJ 

2400 U 

940 u 

940 U 

940 U 

2400 UJ 

280 J 

940 U 

940 UJ 

940 U 

480 J 

360 J 

940 UJ 

940 U 

180 J 

190 J 

33O0 J 

940 UJ 

310 J 

100 J 

180 J 

110 J 

940 

110 
U 


1.0 

09/09/98 
09/15/98 
09/21/98 

65 

wgflq 

APB13 

SO-38 

909548 


420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 J 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 J 

420 U 

420 J 

420 U 

420 U 

420 U 

420 U 

420 UJ 

420 U 

1000 'J 

420 J 

1000 U 

420 U 

420 U 

420 U 

1000 UJ 

420 U 

1000 UJ 

1000 u 

420
:J 

420 U 

420 U 

420 'J 

420 U 

1000 UJ 

1000 U 

420 U 

420 U 

420 U 

1000 UJ 

270 J 

67 J 

420 UJ 

420 U 

530 

380 J 

420 Ol 

420 U 

220 J 

270 J 

74 J 

420 UJ 

340 J 

110 J 

260 J 

130 J 

46 J 

150 J 


1.0 

09/09/98 
09/15/98 
09/21/98 

21 

APB17 
SO-37 

900647 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

930 

. 480 


U
480 
u480 
u440 


J480 UJ 

480 U 

1200 U 

480 U 

1200 U 

480 U 

190 J 

480 U 

1200 UJ 

1600 

1200 UJ 

1200 U 

1300 

480 U 

480 U 

480 U 

2000 

1200 UJ 

1200 U 

480 U 

480 U 

480 U 

1200 UJ 


17000 

3100 

2000 J 

480 U 


17000 

17000 

480 UJ 

480 U 


-8600 

"7900 

480 UJ 

480 UJ 


-8400 

2400 

"6200 

2700 

880 

2600 


1.0/9.0 

09/09/98 

09/15/98 

09/21/98 


32 


APB18 
SO-38 

909548 

970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 U 
970 UJ 
970 U 

2400 U 

970 U 
2400 u 
970 U 
970 U 
970 U 

2400 UJ 
970 U 

2400 UJ 
2400 U 
970 U 
970 U 
970 u 
970 u 
970 u 

2400 UJ 
2400 U 
970 U 
970 U 
970 U 

2400 UJ 

210 J 
970 u 
970 UJ 
970 U 
630 J 
480 J 
970 UJ 
970 U 

310 
370 
110 
970 UJ 
530 J 
200 J 
390 J 
220 J 
970 U 
250 J 

1.0 
09/09/98 
09/15/98 
09/21/98 

66 

APB19 
SD-39 

909549 

570 U 
570 U 
570 
570 
570 
570 
570 
570 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 U 
570 UJ 
570 U 

1400 U 
570 U 

1400 U 
570 U 
570 U 
570 U 

1400 UJ 
570 U 

1400 UJ 
1400 U 
570 U 
570 U 
570 U 
570 U 
570 U 

1400 UJ 
1400 U 
570 U 
570 U 
570 U 

1400 UJ 
280 J 
96 J 

570 UJ 
570 U 
670 
560 J 
570 UJ 
570 U 
340 J 
370 J 
160 J 
570 UJ 
450 J 
150 J 
430 J 
200 j 
89 J 

250 J 

1.0 
0*09/98 
09/15/98 
09/21/98 

42 

• REPORTED FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS RE3L 

S'.98C = : : - - -P312SSWK4 



SITE: CENTREDALE MANOR 
CASE: 2S464 SOG: APB12 
LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUND 

Phenol 
bB<2-Chloroetnyi) ether 
2-Chloroonenol 
1.3- Oicrilomoenzerw 
1.4- Oicniorooenzana 
1 ̂ -Oicniorooenzarw 
2-Metnylpnenol 
Z^-OxyotK 1 -cnloropropam) 
4-Metftylpnenoi 
N^itroso-ai-n-propy1arnin« 
Haxachloroetnane 
Nitrooenzene 
Isopnorone 
2-Nitroonenol 
2.4-Oimethyienenol 
bs<2-C.>*loroetrioxY)metfiarw 
2.4-Oicnioroonenol 

1.2.4-TncnioroDenzene 
Naonthaiene 
4-Chloroaniiine 
Hexacnioroouaciene 
«-Chioro-3-mesiyionenol 
2-Metrtyinaonmaiene 
Hexacnioroc/ccoentaaiene 
2.4 6-Tnc.niorconenol 
2. 4. 5-Tncmcrcenenol 

2-Chioronacntrtaiene 

2-Nitroaniune 

Dimetnyionthaiate 

|cenapnmviene 

Js-Oinitrotciuene 

-Nitroaniime 


Acenacntnene 

2.4-Oimtroonenol 

4-Nitroonenoi 

Dioenzcfuran 


2. *-0initrotoiuene 

Oietnyiontnaiate 

4-Chlorconenyi-onenytetrter 

Fiuorene 

4-Nrtroaninne 

4.6-Oinitro-2-meinyipnenol 

N-NrtrosoOipnenylamine< 1) 

A-Bromopnenyi-onenyietrief 

Hexaeniorooenzene 

Pentacnioroonenol 

Phenanthrene 

Anthracene 

Caroazoie 

Dt-n-Outyiomnaiats 

Fluorantfiene 

Pyrene 
Butyl benzyipntnalate 
3. T-Oicniorooenzi0ine 

Benzo(aianthracene 

Chrysene 

Bts(2-etnylhexyi)pnma!ate 

Di-n-octylontnaiate 

BenzolDlfluorantJiene 

Benzo(k)fluorantnene 

Benzoiaipyrene 

inaenol i. 2.3-cc:pyrene 

Dioerclamantnracene 


. Benzoig.n.ijoeryiene 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

CRQL 

to 

10 

10 

10 

10 

10 • 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

TABLE 2 

SEMrVTJLATLE WATER ANALYSIS 


APB20 

RB-01 

909550 


1 J 

10 u 

10 u 

-10 u 

10 u 

10 U 

10 U 

10 u 

10 u 

10 u 

10 u 

10 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

25 U 

10 u 

10 u 

10 u 

25 U 

10 u 

25 UJ 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 UJ 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 U 

10 u 

10 u 

10 u 

10 u 


0.99 

21 09/09/98 
09/14/98 
09/16/98 

Page i of i 
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T A B L E 3
SITE: CENTREDALE MANOR PESTIC IDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS 
CASE: 26464 SDG: APB12 

ug/kg 
LABORATORY: COMPUCHEM 

APB18 APB19 
APB12 APB13 APB17 

SAMPLE NUMBER: SD-39 SD-37 SD 38 SD 35 SD-36 SAMPLE LOCATION: 
909547 909548 909549 

909541 909546 LABORATORY NUMBER: 

CRQL COMPOUND 
2 9 U 2 5 UJ 5.0 U4 8 U 

alpha-BHC 1.7 22 U 
5.0 U 2.9 U 

4.8 U 2 2 U 2 5 UJ 
1.7 2 9 U beta-BHC 5 0 U 4 8 U 2 2 U 2 5 UJ 
1.7 2 9 U delta-BHC 5 0 U 4 8 U 2 2 U 2 5 UJ 
1 7 2 9 U gamma-BHC (Lindane) 5 0 U 4 8 U 2 2 U 2 5 UJ 
1 7 2 9 U Heptachlor 5 0 U 4 8 U 2 2 U 2 5 UJ 
1 7 2 9 U Aldrin 2 2 5 0 U4 8 U 2 2 U J1 7 0 25 JHeptachlor Epoxide 2 5 5.0 U4 8 U 2 2 U UJ 1.7 5 7 Endosulfan I 6 8 9 7 U U9 4 U 4 2 U UJ 3  3 3.1 Dieldrin 2  5 J J4 2 U 4 8 UJ 1.3 J3 3 5 7 4.4'-DDE 9 7 U U4 2 U 4 8 UJ 9 4 U3.3 6.7 Endrin 9 7 U U4 2 U 4 8 UJ 3.3 9 4 U 1.7 JEndosulfan II 1.7 J089 J 4 8 UJ 3.3 1 8 J 5.7 

4,4-DDD U 4 8 UJ 9.7 U U 
3 3 9 4 U 6 7

Endosulfan Sulfate 
4 2 

U 11 J 9.7 U U
4.2 3 3 9 4 U

4.4'-DDT U 25 UJ 50 U 29 U 
17 48 U 22 

Methoxychlor J 20 J 2.3 J 57 U 
3.3 9 4 U 1.9 

Endrin Ketone U 4 8 UJ 9.7 U 57 U 
3.3 9 4 U 4 2 JEndrin Aldehyde 2 5 UJ 1.4 J 045 

4 8 U 2 2 U1.7 Jalpha-Chlordane 2 5 UJ R 2 4 
4 8 U R1.7 Ugamma-Chlordane 250 UJ 500 U 290 
480 U 220 U170 UToxaphene 48 UJ 97 U 57 

94 U 42 U33 Aroclor-1018 98 UJ 200 U 120 U
190 U 85 U87 Aroclor-1221 U 48 UJ 97 6 57 U

94 U 42 33 Aroclor-1232 57 94 U 42 U 48 UJ 97 U
33 Aroclor-124 2 57 94 U 42 u 48 UJ 97 U
33 Aroclor-1248 57 94 U 42 u 4B UJ 97 U
33 Aroclor-1254 97 U 57 94 U 42 u 48 UJ 33 Aroclor-1260 

1 0 1.0 1.0 
10 1 0 DILUTION FACTOR: 09/09/98 

09/09/98 09/09/98 09/09/98 09/09/98 
DATE SAMPLED: 

09/15/98 09/15/98 09/15/98 09/15/98 09/15/98 
DATE EXTRACTED: 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 

DATE ANALYZED: 
66 42 65 21 32 % MOISTURE: ro 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. ro 

Page 1 o l 1 
S \98080017\APB12PS WK4 



SITE: CENTREDALE MANOR 
CASE: 26464 SDG: APB12
LABORATORY: COMPUCHEM 

SAMPLE NUMBER: 
SAMPLE LOCATION: 

LABORATORY NUMBER: 

COMPOUND 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4.4--DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Aroclor-1248 

Aroclor-12 54 

Aroclor-1260 


DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

ro 
CO 

S:\98060017VAPB12PA.WK4 

CRQL 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 
0.080 
0.050 

50 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

 PESTICIDE/POLYCI 

APB20 
RB01 

009550 

0 054 U 
0.054 U 
0 054 U 
0 054 U 
0.054 U 
0 054 U 
0.054 U 
0 054 U 

0.0078 J 
0.11 
0 11 
0 11 
0 11 
0.11 U 
011 U 
0 54 U 
0.11 u 
0.11 u 

0 054 U 
0.054 U 

5 4 U 
11 U 
2 2 U 
11 U 
1.1 U 
1.1 U 
1.1 U 

11 U 

107 
09/09/98 
09/15/98 
09/18/98 

TABLE 4 
\TFD BIPHENYL AQUEOUS ANALYSIS 

HQ'L 



ATTACHMENT B 


CENTREDALE MANOR SITE 


SOU AND SEDIMENT SAMPLE RESULTS 


DIOXINS/HEXACHLOROXANTHENE 


Samples collected by START on 9 September 1998 


S:\98060017\FINAL.WPD 



Table I 
Recommendation Summary Table for Dioxins/Furans 

j  ' . Unacceptable PES results: J detects. 

J 2 - Verification calibration Ion Ratio outside acceptable range: J detects ; UJ non-
detects. 

J 3 - Calibration verification % outside the acceptable range: J detects; UJ non-detects. 

J 4 - Blank contamination: The positive results for affected samples listed in the table 
were reported as estimated detection limits (EDLs) and were estimated (UJ). 

J 5 - MS/MSD % recovery and/or RPD outside criteria: J detects; UJ non-detects. 

J 6 - Duplicate RPD >50%: J detects; UJ non-detects. 

V - Internal standard % recovery and/or ion ratios outside criteria: J detects; UJ non-
detects. 

J* - Recovery standard area counts outside criteria: J detects; UJ non-detects. 

J 9 - Recovery, standard ion ratios outside criteria: J detects; UJ non-detects. 

J 1 0 . % Solids <30% (but > 10%): J detects 

PJ - Unacceptable PES Results: R non-detects 

R2 - % Solids < 30%: R non-detects 

R3 • Unacceptable homogeneity: R detects; R non-detects. 

01 




HPA-Nfi - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum Table II 

IX2<) 

(list all IHJOs) 


To ilelennine the nalu.e and 
extent of soil and sediment 
dio«in/furan contamination 
along/near llie 
Wooiiasqualuckcl River 

To determine polcnlial 
sources of dioxin/furan 
contain inalion 

These dala wi l l be used to 
detennine potential hcallh 
effects based upon a diy 
weight 2178 I t l i U l l i Q 
action l imit of I ppb 

Sampl ing' 
•jnd/ot 

Analytical 
Method 

Appropriate 
Y e i o i No 

Yes. 
Sampling 
Method 
appropriate 
for all 
samples. 

Yes. 
Analytical 
Method 
appropriate 
for all 
samples. 

Mct iu icn icn l l i no . 


Analytical Sampling 


Eiior Error 


Refer lo Refer to 

qualification qualification in 

in R/S Key R/S Key 

on Table I: on Table I: 

j l l l l l . l M £ 1 J " * ,  R " 

IH I IX IH ' I I I K A N A N A l YSIS 

Potential Usability Issues Sampling 
Variability 

| ui ,1) samples the .epoi.cd 1 I Qs were derived almost solely from 2178 T t O I ) concentrations. Most o l the 2 )8 I t IH> 

sampling and analysis quality control ...el acceptance criteria and the 2J7B TCI)I> sample dala can be used fo. the s.te 

obieclives {w i l l , lire occp i i on of samples AAL2400I and AAL24044 as discussed below) 

Sample AAI .2400I was rejected in its entirely due lo severe problems with homogencity/represeniaiivcness Hie initial 10 

g.am sample extraction yielded a dry weight 2178 TCDD concentration (and TEQ) signiftcanlly g.ca.c. than I ppb whereas 

the I gram re e n a c t i o n yielded a d.y weight 2178 TCDD concentration (and TEQ) less than I ppb l h . s local.c,. should be 

resampled i f i l is critical lo achievement of the site objectives. 

Sample homogeneity/representativeness wa , also negatively Impacted In the four sediment samples thai had lo.v -.1 solids 
A A I 242» (22 7%). A A I 24010 <2J H i ) . AAI.2401I (26 9%). and AAL24044 (29 7%) Dala usab.hly was impacted as 

follows: 

l h e non detects for 217I TCDD. 12178 PeCDO. and I2J7 I9 HaCDF in Sample AA1.24044 were rejected and d.al location 

sliuuld l>e icsamplcd i l i l is critical lo achievement of the site objectives. 

lhe positive detects fur 2178-TCim in Samples AAI .24029-AAL240J I . which were all greater than lppb. we.e eslimared 

(J) 

For the non-2178- I t 1)1) congeners in Sample AAL24029-AAX.240J I . the positive delects were estimated ( i ) and the non 

detects wcie rejected 

" 0 ,nple homogeneily/.epresenlaliveness problems were also indicated by the poor precision for the | ; "  « Samp 
igcncis in lhe four sediment field duplicate pairs II was noted that one field duplicate pan (AAI.-24026/AAI 24027) had 

»Tdt7^l" i ' l . ty"i i ' iTj ie.cent solid's"comcHl (10 7% and 75 2%) respectively) Another pair (AAI.24010/AAI.2401I) had less 

than 10% solids as noted above Ihose field duplicate pairs also contained lhe majority of non-2178 1 CDD R I'l >s thai did 

nut meet acceptance criteria Although non-2178- iCDD data were estimated based upon poor prects.on. no sample values 

(positive delects or nun delects) wcie tcjccled. 

Four single bl ind performance evaluation samples were analyied wi th this case. 2J78-TCDD scored acceptable in all fout 

samples Nine ..on 2.W8 ICD I ) congeners were scored Action U  w (and Iwo were scored Action High) out of the 64 loial 

no.. 2178 congeners analyied (16 non 2178 TCDD congeners in each of the foul PE samples) Since the samples fio.n ilns 

Case we.e nut all enac ted and/or analyied with the PE samples, the ESAT dala validalot used a conservative approach and 

applied actions foi nun 2178 I  t 1)1) congene.s with low scores lo all samples from this Case l or those non 2178­

co.igci.cis, lhe positive detects were estimated (the reported concentration may be biased low) and the non detects wcie 

.ejected. 

lhe evaluation of "sampling error" cannol be completely assessed in the dala validation 

Sampling variability is nol assessed in dala validation. 

http:prects.on
http:jlllll.lM


Dk»ln/Furan and Heaachkxoaanlhane Analyi is 

SITE: WOONASQUATUCKET RIVER/CENTREDAIE MANOR - NORTH PROVI0ENCE. Rl 
REFERENCE N O : 98 AAL 2 4 SOO N O : AAL 24001 

SAMPLE NUMBER | AAL2400t# 
STATION LOCATION: j SS 01 

MATRIX: j SOIL 

AA124002# 
S S 0 2 
SOIL 

AAI2400J# 
S S 0 3 
SOIL 

AAL24004* 

SS 04 
SOIL 

AAI 2400541 
S S 0 5 
SOIL 

AAL240OS4I 
SS 06 
SOIL 

TCOD/TCDF COMC : |

2.3.7.8 TCDD 
1.2.3.7.8 PoCDO 
1.2.3.4.7.8 HxCDD 
1.2.3 8,7.8 HxCDD 
1.2.3.7.8.8 H i C O O 
1.2.3.4.6,7.8 HpCDO 
OCDD 

 ng/Kg 

*
H
R
R
R
R
R

 I 
I 
I 
I 
I 
I 
I 

| DL/EMPC* 

I 
ng/Kg 

4872* J 
UJ 
UJ 
R 

27 79* J 
615 35 J 

3300* J 

DUEMPC* 

43 52 
49 88 

ng/Kg 

105 I 

| DUEMPC* 

I 
I 

UJ 
D I 
R I 
UJ I 
UJ I 
UJ I 

2 12 
I 56 

I S3 
23 03 

126 17 

ng/Kg 

6272* J 
10 63 J 
4 82 J 

19 74 J 
1661 J 

451 00 J 
3373 J 

DUEMPC* ng/Kg 

3333*J 
UJ 
U 

116 46* 
144 69 

UJ 

DUEMPC* 

3 0  0 
2 27 
7 8 6 * 

735.71 

ng/Kg 

2939 J 
12 17 J 
24 64 J 
62 84 J 
65 74 J 
1427 J 
6099 J 

DUEMPC* 

2.3.7.6-TCDF 
1.2.3.7.8 PeCDF 
2.3.4.7.8 PaCOF 
1.2.3.4.7.8 HxCDF 
1.2.3.6.7.6 HxCDF 
1.2.3.7.8.9 HxCDF 
2.3.4.8.7,8 HxCDF 
1.2.3.4.8.7.8 MpCDF 
1.2.3.4.7.8.9 MpCDF 
OCOF 

R
R
R
R
R
R
R
R
R
R

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

75 46 J 
51 62 J 
60 59 J 
71 60* J 
68 81 J 

R 
24 34*J 

373 58 J 

424 88 J 
10 14 ' 

3 80 

0 4 3 

J 
R 
J 
R 
R 
R 
R 

U 
R 

2 16* 
0 82 

2S45 
25 21 

14 31 
327 74 

12 28 
314 75 

25 i  r 
603* 
968* 

29 25 J 
1 7 8 9 * J 

U 
26 74 J 
1001 J 

R 
7 64 J 

140 35 J 
8 2 1 J 

UJ 

677 

12406 

39 30 J 
3 80 J 

15 97 J 
38 09 J 
17 85 J 

R 
R 

168 06 J 
5 8 8 J 

UJ 125 08 

I lexachlot oxantheno R
I 
I 263000*J 9921 168172*J 63241 48276 J 

I I 

- I* 
TOXICITY EQUIVALENCY:| 

% SOLIDS | 
DILUTION FACTOR: j 

DATE SAMPLED: j 
DATE OF RECEIPT: j 

SAMPLE EXTRACTION DATE: j 
ANALYSIS DA1E j 

GC/MS 11) | 

R 
04 5 
1 0 
09/09/98 
09/11/98 
10702/88 
10/20798 
AAL2400I 

4745 39J 
79 4 
I 0 
09/09/98 
09/11/98 
10/02/98 
10/20/98 
AAL24002 

105 72J 
87 I 
I 0 
09/09/96 
09(11/86 
10/02/98 
10/21/98 
AAI24003 

6307 S8J 
68 6 
I 0 
09/09/98 
09/11/98 
10/02/96 
10/21/98 
AAL240O4 

3356 6 I J 
75 9 
1 0 
09AJ9/98 
09/11/98 
10/02/98 
10/21/98 
AAL 24005 

3000 22J 
34 8 
I O 
09/09/96 
09/11/96 
10/02/98 
10/21/98 
AAL240O6 

* ­ Those vatuee ate- EMPCs (Ei l lmalad Maximum Possible- ConcanlraUon); Vahiat without an ™ aia lha Detection l imi ts 
* » I t iose vaKios aia lepoi lod on a diy weight basis 
* ­ Results tepoited horn leoxUacllon and leanalya l l 

O 
CO 



Oloiln/Furan end I l e i loaanthane Analysis 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE. Rl 
REFERENCE N O : 88 AAL24 SDQ NO : AAL24001 

SAMPLE NUMBER: | AAL24007H 
S T A I I O N LOCATION: j SO 01 

MAIRIX | SEDIMENT 

•1 = 
TCODHCDF CONC : | ng/Kg 

2.3.7.8 TCOD 
1.2.3,7.8 PeCDO 
1.2.3.4,7.8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.6.9 HxCDD 
1.2.3.4.6.7.6 HpCDD 
OCDD 

2.3.T.B-TCDF 
1.2.3.7.8 PeCDF 
2.3.4.7.8PeCOF 
1.2.3 4.7.6 l l«CDF 
1.2.3.6.7.6 HxCOF 
I 2 3.7.6.9 HxCDF 
2.3.4.6.7,6-MxCDF 
1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
OCDF 

Hexachkxoxanlhene 

119 77 J 
UJ 

| D U E M P C 

I 

I 
I 

7 69 J | 
7 65 J | 

I 
UJ | 

I 
9 32 J | 

749 
3.14' 

2 1 6 4 2 ' 
1304 

R 
8 25 J 

R 

I 

I 
I 

78 59 J j 
UJ | 
UJ | 

I 
49351 J | 

I 

4.63 ' 
3 7 1 ' 

6 1 2  ' 

6 26 
128 07 

AAL24008* 
SD-02 
SEDIMENT 

ng/Kg | DL/EMPC* 

I 
88 81 J 

UJ 
UJ 

UJ | 
UJ |

I 
I 
I 
I 
I 
I 
I 
I 

4 0 9 J 
R 
UJ 
R 
R 
R 
R 
UJ | 
UJ 
R 

I 76 
I 09 
3 18* 
4 40* 

67 40 
41606 

0 67 

3 28 
2 54 

21868 J 

AAI240098 
SD 03 
SEDIMENT 

ng/Kg 

31 9 J 

UJ 

UJ 
UJ 

2 77 J 
I 51 J 

R 

UJ 

UJ 

TOXICITY EQUIVALENCY | 
% SOLIDS: j 

DILUTION FACTOR | 
DATE SAMPLED | 

DATE OF RECEIPT: | 
SAMPLE EXIRACTION DATE: | 

ANALYSIS DATE: j 
OC/MS I D : j 

12859J 
77 0 
1 0 
09/09/98 
09/11/98 
10/02/98 
11/12/98 
AAL240O7 

87B8J 
8 7 8 
I 0 
09/09/98 
09/11/98 
10/02/98 
10/21/88 
AAI 24008 

' ­ T h a i * values a/a EMPCs (Eattmatod Maalmum Possible ConcanUallon); Vatuaa without an — are lha Deladlon LktiMi 
• ­ These values aia lepotled on a dty weight bas i l 
* ­ RaauR* repotted hom laexuactlon and leanalyoia 

DL /EMPC 

0 52* 
0 26 
2 25* 
7 30* 

43 07 
283 21 

3 94* 
0 63' 
1 16* 

1 16' 
21 62 ' 

I 26 ' 
27 67 

414 58 

34 4 I J 
91 9 
I 0 
09/09/98 
09/11/98 
10/14(96 
10/26/98 
AAL24009 

AAL24010* 
SO 04 
SEDIMENT 

ng/Kg 

404 87 J 

5 69 J 
16 35 J 

340 67 J 
UJ 

20 16 J 
I 86 J 

28 39 J 
UJ 
UJ 

6842 J 

DUEMPC* 

3 16* 

1678* 

169728 

2tt* 
6 13* 
332­

2 4 4 ' 

1 48 
S3 52 

418 33J 
72 2 
1 0 
09/09/98 
09/11/98 
10/14/66 
10/28/98 
AAL 24010 

AAL240I1H 
SO OS 
SEDIMENT 

ng/Kg 

16 12 

| D U E M P C 

I 
J I 
UJ | 
UJ | 
R I 

2 14 
0 6 2 

UJ | 
UJ | 
UJ | 

I 
I 33 J 

R 
U 

I 26 J 
R 
R 
R 
UJ 
UJ | 
UJ |

I 
UJ | 

I 

0 80 
IS 84 

131 13 

0 95 

0 9 8 
• 1.16 
14 71 

I  I 82 

18 38J 
88 8 
I 0 
09209/98 
09/11/98 
10/06/98 
10/22(88 
AAL240I1 

AAL240 I2* 
S D 0 6 
SEDIMENT 

ng/Kg 

16 62 
U 
U 

UJ | 
UJ I 

| DUEMPC* 

I 
I 
| 0 73 
| 0 6 4 
| 2 47* 
| « 8 1 ­

45 12 
2SS 82 

4 96* 
R 
U 

4 72 J 
2 02 J 

R 

2 0 0 
UJ | 

UJ | 

I 

0 79 

I 0 4 ' 
17 57 ' 

22 68 

356 77 

I8 39J 
867 
10 
09/09298 
0 8 / l l r t M 
10/06/96 
10/22/98 
AAL240I2 

o 



Dkuln/Furan 4 H a l Iroxanlhene Analysis 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR • NORTH PROVIDENCE. Rl 
REFERENCE NO : 68 AAL24 SDO NO : AAL2400I 

SAMPLE NUMBER: | A A L 2 4 0 I M 
STATION LOCATION: | SD 0 / 

MATRIX: j SEDIMENT 

TCDO/ICOF CONC : | ng/Kg 

2.3.7.6 TCDD 
1.2.3.7.6 PeCOD 
1.2.3.4.7.8 HxCDD 
1.2.3.6,7.6 HxCDD 
1.2.3.7.6.9 HxCDD 
1.2.3,4,6.7.6 HpCDD 
OCDD 

2.3.7.8 TCDF 
1.2.3.7.8 PeCDF 
2.3.4.7.8 PeCDF 
1.2.3.4.7,6 HxCDF 
1.2.3.6.7.8 HxCOF 
t .2.3.7.8.9HxCDF 
2.3.4.8.7.6 HxCOF 
1,2.3.4 6.7,8 HpCDF 
1.2.3.4,7.8.9 HpCDF 
OCDF 

Hexachloroxanthene 

I 4B 47 J 
UJ | 
UJ | 
R I 

I 
UJ | 
UJ | 

I 
61 64 J | 

I 

| D U E M P C 

I 

R I 
I 

UJ | 
UJ | 
R I 

UJ 

081 
039 

0 90" 
11 03 
78 69 

1 66* 
1 45* 
2 2 1  " 
1 8 6 ' 

0 96' 
1 25 
2 37 

721 48 
I 

AAL240 I4 * 
S D 0 6 
SEDIMENT 

ng/Kg 

194 88 J 
I 99 J 

9 68 J 
10 66 J 

190 18 J 
UJ 

19 13 J 
1 B! J 

6 0 8 J 
4 09 J 

R 
2 52 J 

UJ 
UJ 

UJ 

DUEMPC* 

3 24 ' 

1778 

2 55' 

SI 23 ' 
0 6 2 

71 34 

3390 

AAI24015* 
SD 09 
SEDIMENT 

ng/Kg 

28 63 

| D l /EMI 'C* 

I 

1 70 

J I 
UJ 
UJ 

J 
UJ 
UJ 

UJ 

R I 
I 

R I 
I 

UJ | 
UJ | 
UJ | 

I 
UJ I 

I 

0 53 
0 58 
0 93* 

19 54 
118 69 

0 43 
0 6 2 ' 
0 0 2 ' 

1 26* 

1 10* 
0 40 
0 48 
8 79 

1502 

AAL24016* 
SI) 10 
SEDIMENT 

ng/Kg | DUEMPC* 

I 
160 94 J | 

I 
I 48 
3 12 

J I 
J I 

I 
UJ | 
UJ | 

R I 
UJ | 

R I 
R I 
R I 
R I 

UJ I 
I 

UJ I 

086' 

3 60* 
77 21 

360 67 

70S* 

2 3 3 

14 6 2 ' 
2 33 ' 

28 61 

5036 
I 

TOXICITY EQUIVALENCY:| 
% SOLIDS j 

DILUTION FACTOR: j 
DATE SAMPLED j 

DATE OF RECEIPT: | 
SAMPLE EXTRACTION OATE: | 

ANALYSIS DATE: j 
GC/MS I D : j 

55 04J 
89 4 
1 0 
09/09/98 
09/11/98 
1O/06»8 
10/22/98 
AAL24013 

205 I0J 
82 9 
I 0 
09/09/98 
09/11/96 
10/06/98 
10/30/98 
AAL24014 

29 62J 
B5 2 
I 0 
09/09/98 
09/11/98 
10/06/98 
10/26/98 
AAL240IS 

163 I6J 
5 6 0 
1 0 
09/09298 
09/11/98 
10/06798 
10/2698 

' AAL240I6 

AA1240 I7 * 
SO I  I 
SEDIMENT 

ng/Kg 

264 41 J 

4 0 0 J 
4 33 J 

UJ 
UJ 

6 76 J 
3 6 0 J 

R 
3 30 J 

142 38 J 
102 J 

UJ 

UJ 

D U E M P C 

0 84* 
1 6 2 ' 

8934 
65917 

7 0 0 ' 
0 3 2 ' 
1 38* 

68 40 

4369 

26903J 
62 4 
I 0 
09/09/98 
09/11/98 
10/06/98 
10/26/88 
AAL240I7 

AAL240I8* 
SD 12 
SEDIMENT 

ng/Kg 

10 16 

| D U E M P C 

I 
I 

UJ | 
UJ | 

I 
I 

I 40 J | 

I 
I 

R I 
I 

UJ I 
UJ I 

I 
UJ I 

I 

0 65 
0 5 0 

1.40* 
9 66 

69 IB 

0 70* 
0 60* 
0 7 1  * 

0 6 4 -

4 60* 
0 69 
7 82 

377 83 

20 02J 
02 9 
1 0 
09/09/96 
09/11/98 
10/06/98 
10726/98 
AAI24018 

• • The ie value• a ia EMPCe (Et l lmatad Maximum Possible ConcanUallon); Values without an "*~ ate the Doledlon I knits 
f ­ Those values aia tepoi led on a dry weight basl*. 
• ­ Results reported from reextiaction and reanalysis 

o 




Oloxln/Furan a HoxBaB»oienlhene Analysis 

SHE: WOONASQUATUCKET RIVER/CENTREOALE MANOR - NORTH PROVIDENCE. Rl 
REFERENCE NO : 98 A A I 2 4 SDO NO : AAL24O0I 

SAMPLE NUMBER 
STATION LOCATION 

MATRIX 

| A A L 2 4 0 I M 
j SD 13 
I SEDIMENT 

|« 
1COO/I CDF CONC | ng/Kg 

2.3.7.8 TCDD 
1.2.3.7.6 PeCDO 
1.2.3.4.7.6 HxCDD 
1.2.3.6.7.8 HxCDD 
1,2.3.7.8.8 HxCDD 
1.2.3.4.6.7.8 I IpCDD 
OCDD 

2 3.7.8 TCDF 
1.2.3.7.8 PeCOF 
2.3.4.7.6 PeCDF 
1.2.3.4.7.8 HxCDF 
1.2.3.8.7.8 HxCOF 
1.2.3.7.8.9 HxCDF 
2.3.4.6.7.8 HxCDF 
1.2.3.4.8.7.8 HpCDF 
1.2.3.4.7.8.9 MpCDF 
OCDF 

Hexachkxoianthane 

11227 J 
UJ 

1 28 J 
6 18 J 
5 34 J 

UJ 
UJ 

6 0 6 J 

2 35 J 
7 SO J 
2 7 1 J 

R 

| DUEMPC* 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 14 

66 61 
678 26 

2 2 4 * 

UJ | 

UJ 

238* 
3662* 

1 76* 
64.19 

2472 

I I 

10XICI1Y EQUIVALENCY 
•A SOLIDS 

DILUTION FACTOR 
D A I E SAMPLED: 

D A I E O F RECEIPT 
SAMPLE EXTRACTION DATE 

ANALYSIS DATE: 
GC/MS I D 

117 H  J 
7 2 4 
1 0 
09/09/98 
09/11/98 
10/06/86 
10/26/98 
AAL240IB 

AAL24020* 
SD 14 
SEDIMENT 

ng/Kg | DUEMPC* 

I 
28 66 J | 

UJ | 
UJ | 

I 
I 

UJ | 
UJ | 

I 
UJ | 

R 
1.39 J 

R 
096 J I 

I 
UJ | 
UJ | 

I 
UJ | 

I 

0 56 
0 28 
1 87* 
I 66* 

24 68 
16266 

0 48 
. 0 2 2 * 

0 64* 

8 95* 
0 53 

II 31 

603 03 

29 66J 
99 0 
I 0 
09/09/98 
09/11/08 
I0/06/S8 
10/26/98 
AAL24020 

A A I 2 4 0 2 1 * 
SO 15 
SEDIMENT 

ng'Kg 

UJ 
UJ 
UJ 
R 

UJ 
UJ 

UJ 
R 
UJ 
R 
R 
R 
R 
UJ 
UJ 
R 

UJ 

DUEMPC* 

0 70 
0 66 
0 58 

0 48* 
0 62 

25 06 

0 57 

0 37 

0 57 
061 

2022 

0 05J 
81.1 
1 0 
09/09/98 
09/11/98 
10/14/98 
11/17/88 
AAL2402I 

AAI24022* 
SO 16 
SEOIMENT 

ng/Kg 

469 12 J 

UJ 

UJ 
UJ 

UJ 

UJ 
UJ 

15011 J 

DUEMPC* 

1 26 ' 
I 65 
7 27* 

18 46 ' 
158 67 
9 4 2 2 3 

0 88 
1 28* 
2 08* 
3 19* 
1 29* 

2160* 
119 

3308 

473 BOJ 
46 3 
1 0 
09/09/86 
09/11/98 
10/14/88 

.10/27/68 
AAL24022 

AAL2402J* 
SD 17 
SEDIMENT 

ng/Kg 

611 06 J 

UJ 
6 72 J 
9.14 J 

UJ 
UJ 

6 74 J 

2 82 J 
12 19 J 

4 47 J 
R 

2 66 J 
UJ 
UJ 
UJ 

16478 J 

DUEMPC* 

1 94* 
I 35 

220 25 
167588 

1 6 1  ' 

,3 13 
3 39 

8 8 4 6 

617 63J 
34 6 
I 0 
09/09/98 
09/11/98 
10/14/98 
10/27/98 
AAL24023 

AAL24024* 
SD IB 
SEDIMENT 

ng/Kg 

7887 02 J 

42 16 J 
42 19 J 

709 87 J 
4568 52 J 

24 96 J 

23 64 J 
R 

12 I  I J 

UJ 
UJ 

166500 J 

DL/EMPC* 

7 22* 
7 66* 

7 45* 
12 Se­
tt 58* 

353 96' 
5 25 

311 23 

6031 13J 
40 0 
I 0 
09/09/96 
09/11/84 
10/14/96 
11/17/98 
AAL24024 

. These values Ma EMPCe (Estimated Maximum Possible ConcanUalkm): Values without an " 
• These value* aia reported on a dry weight baal*. 
• Results reported from loexl/act lon and reanelysla 

• are the Detection Limits 

o 
CD 



Dioxin/Furan & Hex* itoxenlhene Analysis 

SITE: WOONASQUATUCKET RIVER/CENTREOAIE MANOR - NORTH PROVIDENCE. Rl 
REFERENCE NO : 88 AAL24 SDQ NO : AAL2400I 

SAMPIE NUMBER: 
STATION LOCATION 

MATRIX. 

AAL240250 
SD 19 
SEDIMENT 

AAL24028* 
S D 2 0 
SEDIMENT 

AAL24027* 
SD 21 
SEDIMENT 

AAI24028* 
SO 22 
SEDIMENT 

AAL2402M 
SD 23 
SEDIMENT 

AAL24O3O0 
SD 24 
SEDIMENT 

• • a i a a a a a a o ^ i K * ­ 1 ' 1 " 

TCOD/fCDF CONC : 

2.3.7.8 TCOD 
1.2.3.7.8 PoCOD 
1.2.3 4.7.8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.6.9 HxCDD 
1.2.3.4.6,7.8 HpCDD 
OCDD 

2.3.7.6-TCDF 
1.2.3.7.8 PeCDF 
2.3.4,7.8 PeCDF 
1.2.3.4.7.8 HxCOF 
1,2.3.8.7,6 HxCDF 
1.2.3.7.8.9 HxCDF 
2.3.4.6.7.6 HxCDF 
1.2.3.4 6.7.6 HpCOF 
1.2.3.4.7.8.6 HpCDF 
OCDF 

Heiachtofoxanlhene 

ng/Kg 

IB 11 

4 15 

| DUEMPC* 

I 
J I 
UJ | 
UJ | 

J I 
UJ | 
UJ | 
UJ |

I 
UJ | 
R 
UJ 
R 
R 
R 

I 
I 
I 
I 
I 
I 

UJ | 
UJ | 
UJ | 

UJ | 
I 

1 93 
I 08 

107 
67 73 

414 75 

065 

079 

0 98* 
1 63 
1 62 

34 12 

705 16 

ng/Kg 

3534 20*J 

71 42 J 
66 99 J 

1423 96 J 
864161 J 

45 26* J 

R 

844 30*J 

UJ 

75570 J 

i D B i D t i i t i i  a , 

DUEMPC* 

13 46* 
23 52* 

9 42* 
11 SO* 
44 70* 
34 34 ' 

21 29* 

20 56* 
541 88 

ng/Kg 

4098 86 J 
3 15 J 
3 6 1 J 
9 2 1 J 

10 87 J 
175 56 J 

UJ 

14 89 J 

UJ 
1168 J 
8 78 J 

R 

82 00 J 
4 35 J 

UJ 

99202 J 

UUfcMPC­

93976 

1 86* 
1 04 

3 89 ' 

56 41 

TOXICITV EQUIVALENCY 
H SOLIDS 

DILUTION FACTOR 
DA IE SAMPLED 

OA1E OF RECEIPT 
SAMPLE E X I R A C I I O N DATE 

ANALYSIS DA1E 
GC/MS I D 

16 62J 
61 4 
1 0 
09/09A98 
09/11/98 
10/14/98 
10/28/98 
AAL2402S 

3607 43J 
30 7 
I 0 
09/09/98 
09/11/96 
10/14/98 
10/28/98 
AAL24026 

4109 S6J 
75 2 
I 0 
09/09298 
09/11/98 
10/14/98 
10/26/98 
AAI24027 

ng/Kg 

7466 07 
12 90 
23 32 
70 57 
84 43 

1787  I I 
11541 64 

18 05 J 
R 

32 50 J 
R 

22 05 J 
UJ 
J 
J 

29 61 
1156 08 

183333 J 

DL/EMPC* 

42 65 ' 
9 17' 

8 13 

7 5 4 2 4 I J 
3 0 0 
I 0 
09/09/94 
09/11/96 
10/14/94 
10/28/88 
AAI 24028 

ng/Kg 

10050 80 J 

68 61 J 

1607 00 J 
9165 60 J 

47 11 J 
7 61 J 

62 36 J 
36 01 J 

R 
17 96 J 

R 

R 

364756 J•• 
D U E M P C 

19 12* 
35 64* 

76 08* 

1 9 4 9 ' 

Joes* 

ng/Kg 

5788 14 J 

22 52 J 
79 44 J 
73 80 J 

1408 63 J 
8302 96 J 

3SS9 J 
5 6 1 J 

36 66 J 
26 48 J 

R 

13 66 J 
R 

R 

135060 J 

0129 43J 
22 7 

0 
09/09/96 
09/11/96 

0/16/96 
1/17/98 

AAL24028 

p i / E M P  C 

9 57* 

10 77* 

S 66" 

5849 8 I J 
25 I 
I 0 
09/09/98 
09/11/96 
10/16/98 
10/29/98 
AAL24030 

. Thaea vatuee ate EMPCe (Estimated Maximum Possible Concentration); Values without an * ' are lha Detection Limes 

• These values ate reported on a dry weight bas i l . 
• Results teported horn teexUedton and reanalysla 

O 




Dloiln/Furan 4 I la iachloioianthene Analysis 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR
REFERENCE NO.: 98 AAL24 SDQ NO : AAL2400I 

 - NORTH PROVIDENCE. Rl 

SAMPLE NUMBER 
STATION LOCATION 

MATRIX 

| A A I 2 4 0 3 1 * 
j SD 25 
j SEDIMENT 

— - - I  * 
1CDD/ ICOF CONC | ng/Kg 

I 
2.3.7.8 TCDD 
1.2.3.7.8 PeCDD 
1.2.3.4.7.8 HxCDD 
1,2.3 8.7.8 HxCDD 
1.2.3.7.6.911x000 
1.2.3.4.6.7.8 HpCDD 
OCDD 

2.3.7.8 TCDF 
1.2.3.7.8 PeCDF 
2.3.4.7.8 PeCDF 
1.2.3.4.7.6 HxCOF 
1.2.3.6.7.6 HxCDF 
1.2.3.7.6.9 HxCDF 
2.3.4.6.7.6 HxCDF 
1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.6.9 HpCDF 
OCDF 

Heiachlofoxenlhene 

| 617890 J

R

757 71 
6473.10 

R

12 67 J

634 

I 
88478 J

I ' 
TOXICI1V EQUIVALENCY ! 

H SOLIDS: | 
OILUTION FACTOR: j 

DATE SAMPLED | 
DATE OF RECEIPT | 

SAMPLE E X T R A C I I O N DATE: | 
ANALYSIS D A I E | 

GC/MS I D j 

DL/EMPC" 

I 
| 

I 

I 
I 
| 
I 
I 

13 64­
41 3 ' 

4 5 9 1  ' 

11.76' 

4.20* 

9 20' 

I 
I 
| 

I 
5209 02J 
2 8 9 
I 0 
09/09/98 
09/11/98 
10/16/98 
10/29/96 
AAL24031 

AAL24032* 
SO 26 
SEOIMENT 

ng/Kg 

92 24 

R 
UJ 
R 

R 
R 

UJ 
UJ 

UJ 

DL/EMPC­

1 56 
I 30 

1 30 
10 54 

4B80 

1 35* 

2 10 

I 38* 

9 79* 
3 24 
8 33 

2636 70 

92 61 
62 3 
I 0 
09/09/96 
09/11/98 
10/16/98 
10/29/98 
AAL24032 

AAL24033* 
SU 27 
SEDIMENT 

ng/Kg 

1332 96 
0 4 1 

2 01 

260 
0 56 
0 70 
2 24 
1 48 

I 06 

J 
J 
UJ 
J 
UJ 
UJ 
UJ 

J 
J 
J 
J 
J 
R 
J 

UJ 
UJ 

50523 J 

Ul /EMPC* 

0 46 

0 47 
23 65 

103 82 

18 42* 
I 03 
7 65 

1335 OSJ 
88 I 
1 0 
09/09/98 
09/11/98 
10/16/98 
10/29/98 
AAL24033 

AAL24034* 
SO 28 
SEDIMENT 

ng/Kg 

UJ
UJ

UJ
UJ

R

UJ
UJ

UJ

| DL/EMPC* 

| 
| 

| 
I 

I 

| 
| 
I 
I 

2 13 
0 94 
0 50' 
2 72* 
1 8 7 ' 

2532 
12221 

0 80* 

0 60* 
0 60* 
0 33* 

0 6 6 * 
1640* 

1 07 
7 07 

281.32 

I IBJ 
88 I 
I 0 
09/09/98 
09/11/98 
10/16/96 
10/29/98 
AAL24034 

AAL24035* 
SD 29 
SEDIMENT 

ng/Kg 

64 60 J 
UJ 

6 48 J 

UJ
UJ

1 38 J 
R 

R 
R 
R 

1 29 J 

UJ
UJ

UJ

I 
| 
| 

| DL/EMPC* 
I 
I 
I 
I 
I 

I 
I 
I 
| 
| 
I 
| 

I 

I 93 
1.42" 

7 48 ' 
117 46 
7 4 6 9 ) 

1 10* 

3<44l* 
2 4 1 

41 05 

682 62 

67 20J 
72 I 
1 0 
09/09/98 
09/11/96 
10/16788 
10/30/88 
A A I 24035 

AAL24036* 
SD 30 
SEDIMENT 

ng/Kg 

15738 10* J 
20 0 4 * J 
16 87 J 
38 68 J 
51 47 J 

909 65 J 
4653 86 J 

587 64 J 
151 03 J 

IJJ 
41 35 J 
20 06 J 

R 

73 79 J 
6 65 J 

UJ 

83773 J 

D l / E M P C ­

16 64 

• 04* 

68 31 

546 
I 0 
09/09/98 
09/11/98 
10/23/98 
11/02/88 
AAL24036 

* • These vahiat aia E M P C i (Ei l lmated Maximum Possible ConcanUaUon). Value• without an 
* ­ These vakiea aia lepottod on a diy weight bas i l . 
* ­ Results lepot led horn toast/action and laanalyel i 

" aia lhe Oelectlon LtmMs 

o 
oo 



Dloaln/Fuian & HeaachlcxoxantJiene Ane ly i l * 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR • NORTH PROVIDENCE. Rl 
REFERENCE NO : 98 AAL24 SDQ NO : AAL2400 I 

AAL24042*A A L 2 4 0 4 I *AAL24040*AAL 2403IMAAL24036*SAMPLE NUMBER: | AAL24037* 	 SD 36SD 35SD 34SO 33SD32STATION LOCATION ! SD-31 	 SEDIMENTSEDIMENT 
MATRIX: j SEDIMENT SEDIMENT a a a a a a a a n  • 

SEDIMENTSEDIMENT 
a a a a a a . . . • • 

B S t a « s a j 3 C a - > • aaaaaaaaa mmm » i ; . j = . f l . . . U . M . l . . . 

i B B I E I S B a a • • • H • 	 ng/Kg I DUEMPC* ng/Kg | OUEMPC 
OL/EMPC* ng/Kg | OUEMPC* DUEMPC* ng/KgTCOD/TCDF CONC | ng/Kg | OUEMPC* ng/Kfl 	 II 	 I 

I I 	 UJ I 9 6 8 UJ | 2 4 1 UJ | I  00 
1 56 19 07 JUJ | 1 64 UJ 	 UJ I I 212.3	 7.8 TCDD 3 5 4 UJ | 3 0 6 

0 6 5 UJ UJ | 1 240 68 UJ 8 19 UJ I 
1.2.3.7.8 PeCDD UJ | 	 2 26 J |5 40 5 83 J1 38 J UJ 	 I 
1.2.3.4.7.8 HxCDD I 	 1.68* 6 09* R I 

3 92 J 50 56 J 36 17 J I 	 I 
1,2.3.6.7.8-1 UCDD 4 3 4 J 	 UJ | 1 18 

3 45 J 24 08 J 26 80 J I 3 92 J | 	 25 IS1.2.3.7.8.9 HxCDD 4 75 J i 	 236 32 UJ | 62 66 UJ | 
74 85 UJ 76 84 351 31 J UJ | 	

48222 UJ | 133 SO1.2.3.4.6.7.8 HpCDD UJ | 	 118108
UJ 427 67 UJ 74046 UJ I 	 UJ |

390.99 	 IOCOD UJ | 	 I I 
0 86* I 0 68 78 53 J 10 34 J | I 340* I 

2.3.7.8TCDF I 	 061* 6 44* I I 39* 0 82 J I
8 6 1 J 	 I0 26* 	 0 94­1.2.3.7.8 PeCDF 	 7.19* 2 10 I I

0 42 52 40 J 	 I 1 72­063*2.3.4.7.6 PeCOF 	 R I148 93 J0 74 	 33 22 J |1.2.3.4.7.8 HxCDF R I 	 I 3 68* R I
60 36 J0 7 1 -	 14 25 J | R I1.2.3.8,7.6 HxCDF 	 4 86* R I 1.16* 1.2.3.7.8.9 HaCDF R 	 R I I 2 93* I
28 07 J 

2.3.4.6.7.6HxCDF R I 	 8 25 J | 16631* UJ | 1 60 9 70 J |
547 45 J647 	 0 6 61.2.3.4.6.7.8 HpCDF I 	 7.12* 1 135 UJ |47 60* II 8 89* UJ |

I 00 2 17 	 16 76 UJ I 15 771,2.3.4.7.6.8 HpCDF UJ | 	 42 23 
6 02 10 02 398 16 J 	 UJ I UJ |

OCDF 	 IUJ | 	 II 2100 94 UJ | S2I 68I 	 UJ 2693 37 
Heiacti loroxantheno 1352 01 UJ 1941 52 	 UJ I 2708 86 UJ | 

UJ | 	 I 
I 	 I I 

I-.——»• |' 	 19 94J 3 3SJ 0 98J 
94 47J1 OOJTOXICITY EQUIVALENCY. | 1 63J 	
72 4 4 2 6 8 0 7

39 5 
•A SOLIDS: j 62 I 85 5 	

1 0 1 01 0 
DILUTION FACTOR | 1 0 I 0 

09/09/96 09/09/98 09/09/98 09/09/96I 0 

09/09/98DA1E SAMPLED j 09/09/98 	 09/11/96 
09/11/98 09/11/68 	 09/11/88

09/11/98DATE OF RECEIPT: | 09/11/98 	 10/21/88 
11/73/98 10/23/98 	 10/14/9810/23(88SAMPLE EXTRACTION DATE: | 10/23/96 	 11(03/98 
11/24/98 	 11/03/98 11/01/8611/02/98ANALYSIS D A I E : j 11/02/98 	 AAL24042AAL24040 	 AAL24041AAI24039AAI24038GC/MS I D j AAL24037 

* - Thaaa va lue , ajo EMPC* (E. l lmalad Maximum PoMlbla ConcanUalloo); Value* without an — aia lhe Detection Limit* 

* > Theie value* aia repotted on a diy weight b a i l * . 

* - Re iu t t * lepoited horn leexl ia t t ton and reanaty*!* 
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DxMin/Furan * llaMachlMolSaWna Analyi 

SITE WOONASQUATI1CKEI RtVER/CENTREDAI E MANOR - NORTH PROVIDENCE, Rl 
REFERENCE NO . M AAI 24 SDG NO: AAL24O01 

SAMPLE NUMBER AAI 240434 AAI24044* AA12404S# 

STAI IOIUOCAIION 
MA1RIX 

SO 3 / 
SEDIMENT 

8 0 38 
SEDIMENT 

SO 39 
SEDIMENT 
. . : : : : n  a I t t i 8 i 8 ) - i > > >  * • * 

ICDO/TCDF CONC 

2.3.7.8TCDD 
1.2.37.8PaCOD 
1.2.3.4.7.8 IUCDD 
1.2 3 87.8 H.CDD 
1.2.37.8.8 H.CDD 
1.2.3.4.6.7.8 HpCDD 
OCOD 

ng/Kg | OUEMPC 
I 

UJ | 
UJ | 
UJ | 
R | 
UJ | 
UJ j 
UJ I 

4 12 
9 39 

16 36 

18 38 
66 12 

66175 

no/Kg | OUEMPC 

I 
I 

UJ | 
UJ | 

4 60 ' 
1 0 2 1 ' 

549 73 ' 
199 0S 

1128 49 

| OUEMPC* 

I 
UJ I 
UJ I 
UJ I 
J I 
J I 
UJ I 
UJ I 

ng/Kg 

2 73 
78 36 

2 16 
I 69 
I 59 

45 32 
269 67 

2.37.BTCDF 
1.2.3.7.8 PaCOF 
2,3.4.7,8 PaCDF 
1.2.3.47.6 IUCOF 
1.2.3.8.7.6 IUCOF 
17 37.8.6 II.CDF 
2 3.4.67.6 II.COF 
1.2.1.4.67 6 HpCDF 
1.2.3.4.7.6.9 HpCDF 
OCDF 

I 
UJ I 
R I 
UJ | 
R I 
R I 
R I 
R I 

I 
UJ I 
UJ I 

I 
U  J | 

I 

316 

302 

31 88 ' 
8 21 

36 86 

6 92 
3 43 

I 
J I 
J I 

10 78 
749 

I 
I 

57 47 J | 
I 

UJ | 
IUJ |
I 

3 51* 

6 67 ' 

6 10' 
61 66 

 1383 64 

I3 60 J 
R 

2 02 I 
H 
R 
H 

2 14 J 
46 54 J 

3 20 J 
UJ | 

I 
UJ | 

I 

TOXICITY EOUTVAI ENCY 
X SOLIDS 

DILUTION FACTOR 
DATE 8AMPLED 

DATE OF RECEIPT: 
SAMPLE EXIRACTION OATE: 

ANALYSIS DATE 
GC/MS I D 

0 32J 
69 4 
1.0 
09/09/96 
09/11/98 
11/03/98 

" 11/12/98 
AAI 24043 

62 U  J 
29 7 
I 0 
09*39/98 
09/11/98 
11/03/98 
11/04/98 
AAL24044 

10 I8J 
57 6 
1 0 
09/09/98 
09/11/98 
11/03/98 
11/04/98 
AAI2404S 

• • Tha i * vaajat « • EMPCa (E«l«nal»d Maalmurn PoMfcto Cofp-antoallon): Valuaa without an ~ - ara lha Oaladion llmas 
• • That* valuaa aia raporlad on a dry walghl baaia. 
• • Ratul l i lapodad horn raaauaction and laanalyila 
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ATTACHMENT C 


CENTREDALE MANOR SITE 


SOIL AND SEDIMENT SAMPLE RESULTS 


TOTAL ORGANIC CARBON 


Samples coUected by START on 9 September 1998 


9 March 1999 S:\98060017\FINAL.WPD 
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•TABLE 1SITE: CENTREDALE MANOR INORGANIC SOIL ANALYSES 
CASE: 0178F SDG: DAFZ73 mg/kg LABORATORY: SEVERN TRENT LABORATORIES 

DRAFT DATA • NOT VALIDATED 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 
PERCENT SOLIDS 

DAFZ73 
SS 01 

1948001 
77.6 

DAFZ74 
SS 02 

1948002 
682 

DAFZ75 
SS 03 

1948003 
78 3 

DAFZ76 
SS 04 

1948004 
77.5 

DAFZ77 
SS-05 

1948005 
65.3 

DAFZ78 
SS 06 

1948006 
330 

DAFZ79 
SD-01 

1948007 
51 6 

INSTRUMENT 
DETECTION 

LIMITS 
(NgRGANJCELEMENTS_ (mg/kg) 

TOC 100 17400 20000 9520 35200 43200 122000 68400 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

O 

ro 

Page 1 ol 3 
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SITE: CENTREDALE MANOR 
CASE: 0178F SDG: DAFZ73 
LABORATORY: SEVERN TRENT LABORATORIES 

SAMPLE NUMBER: DAFZ87 
SAMPLE LOCATION: SD-09 

LABORATORY NUMBER: 1948015 
PERCENT SOLIDS: 80 9 

INSTRUMENT 
DETECTION 

LIMITS 
INORGANICJELEMENTS _. Jmfl/hfll 

T O  C 100 18100 

NOTE: 

^ T A B L E 1 
INORGANIC SOIL ANALYSES 

mg/kg 

DRAFT DATA - A/Of VALIDATED 

DAFZ88 DAFZ89 DAFZ90 DAFZ91 
SD 10 SD-11 SD-12 SD-13 

1948016 1948017 1948018 1948019 
39 7 53.5 77 7 49.3 

128000 30100 2540 58100 

RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

o 
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TABLE 1SITE: CENTREDALE MANOR 
INORGANIC SOIL ANALYSES CASE: 0178F SDG: DAFZ93 

mg/kg LABORATORY: Severn Trent Laboratories 

DRAFT DA TA • NOT VALIDATED 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 
PERCENT SOLIDS 

INORGANIC ELEMENTS 

TOC 

DAFZ93 
SD-15 

1948101 
86.4 

INSTRUMENT 
DETECTION 

LIMITS 
l!D9*9) 

100 1010 

NOTE:

DAFZ94 
SD-16 

1948102 
35.4 

DAFZ95 
SD-17 

1948103 
33.4 

DAFZ96 
SD-18 

1948104 
41.3 

DAFZ97 
SD-19 

1948105 
79.0 

DAFZ98 
SD-20 

1948106 
25.8 

DAFZ99 
SD-21 

1948107 
57.3 

86400 73400 91700 3860 141000 23600 

 RESULTS ARE REPORTED ON A DRY WEIGHT BASIS: 

O 


Page 1 of 3 
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TABLE 1 
SITE: CENTREDALE MANOR INORGANIC SOIL ANALYSES 
CASE: 0178F SDG: DAFZ93 mg/kg 
LABORATORY: Severn Trent Laboratories 

DRAFT DATA - NOT VALIDATED 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 
PERCENT SOLIDS 

DAF01A 
SD 22 

1948108 
31.5 

DAF02A 
SD-23 

1948109 
22 2 

DAF03A 
SD-24 

1948110 
24.3 

DAF04A 
SD 25 

1948111 
22.6 

DAF05A 
SD-26 

1948112 
80 9 

DAF06A 
SD-27 

1948113 
85 4 

DAF07A 
SD 28 

1948114 
81.5 

INSTRUMENT 
DETECTION 

LIMITS 

INORGANIC ELEMENTS . (rng/kg).. 

TOC 100 92900 202000 136000 180000 2120 5130 1120 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

O 

CD 
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T A B L E 1 
SITE: C E N T R W A L  E MANOR 
C A S E : 0178F SDO: DAFZ93 
LABORATORY: Severn Trent Laboratories 

INORGANIC SOIL ANALYSES 
mg/kg 

DRAFT DATA • NOT VALIDATED 

SAMPLE NUMBER 
SAMPLE LOCATION 

LABORATORY NUMBER 
PERCENT SOLIDS 

DAFOBA 
SD-29 

1948115 
74 1 

DAF09A
SD-30

1948116
47 8

 DAF10A 
 SD-31 
 1948117 
 794 

DAF11A
SD-32

1948118
820

 DAF12A 
 SD-33 
 1948119 
 70.8 

INORGANIC ELEMENTS 

TOC 

INSTRUMENT 
DETECTION 

LIMITS 
(mg/kg) 

100 6270 78000 10300 6220 30400 

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

O 
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SITE: CERTREDALE MANOR 
CASE: 0178F SDG: DAFZ93 . , « „  1 =  

LABORATORY: SEVERN TRENT LABORATORIES 
0 

SAMPLE NUMBER: ° * J * 
SAMPLE LOCATION: 

LABORATORY NUMBER: 1 9 4 B  J t °  2 
PERCENT SOLIDS:  3 7 6 

INSTRUMENT 
DETECTION 

LIMITS 
INORGANJC ELEMENTS Lm9*fl) 

TOC 1 0  0 9 0 1 0  0 

NOTE:. 

^PFABLE 1 

INORGANIC SOIL ANALYSES 


mg/kg 


DRAFT DATA - NOT VALIDATED 

DAF17A DAF18A DAF15A DAF16A 
SD-38 SD-39 SD-36 SD-37 

1948204 1948205 
1948202 1948203 
306 53.6 
79.7 71 2 

92400 38100 
5270 25300 

RESULTS ARE REPORTED ON A DRY WEIGHT BASIS. 

O 
OO 
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TABLE 2
SITE: CEtTTHEDALE MANOR INORGANIC WATER ANALYSIS CASE: 0178F SDG: DAF14A 

Mfl'L LABORATORY: SEVERN TRENT LABORATORIES 

DRAFTDATA • NOT VALIDATED 

DAF19A SAMPLE NUMBER: 
RB 01 SAMPLE LOCATION: 

1948206 LABORATORY NUMBER: 

INSTRUMENT 
DETECTION 

LIMITS 

INORGANIC ELEMENTS fellM­ —  T r 

TOC  1 0 0 1  0 0 U 

U - VALUE IS NON DETECTED. 

o 
CO 
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 R e f e r e n c e  6 3Project Note

On 31 March 1999, (Superfund Technical Assessment and Response Team (START) members R. Wynnyk, B. Bowen, 
and D. McGrath posted warning signs along the Woonasquatucket River which stated: "WARNING...FISH 
CONTAMINATED.. .DO NOT EAT" (See attached copy of photographs and descriptions). The text printed on the signs 
were in nine different languages, including English. 







Reference 64 

Date US EPA Approval Signature^ 
February 16, 1999 

B-99-2-Y-7 

Ms. Christine Clark 
Regional Sample Control Custodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region I 
60 Westview Street 
Lexington, Massachusetts 02421 

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 036 
Reference No! 99-AAL25 / SDG No. AAL25020 
U.S. EPA Region VII Laboratory, Kansas City, KS 

Woonasquatucket River/Centredale Manor Site, N. Providence, RI 


Dioxin/Furan: 3/Aqueous/AAL25020, AAL25021, AAL24022 
' (Aqueous Field Duplicate Pair AAL25020/AAL25021) 

Dear Ms. Clark: 

A Tier I I I data validation was performed on the Dioxin/Furan analytical data for three drinking 
water samples collected by Roy F. Weston, Inc. for the U.S. EPA at the Woonasquatucket 
River/Centredale Manor Site in N. Providence, RI. The samples were analyzed according to 
EPA Method 1613B, September 1997. The samples were validated using first the criteria in EPA 
Method 1613B, October 1994, defaulting second to Region I  . EPA-NE Data Validation 
Functional Guidelines for Evaluating Environmental Analyses. December 1996 criteria and 
finally to EPA Region I's Environmental Services Assistance Team Dioxin Data Validation SOP 
ESAT-01-0007 (11/20/98). Unless otherwise stated all criteria used were Method 1613B criteria. 
The data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness (CSF Audit - Tier I) 


* • Preservation and Technical Holding Times 

NR • PE Samples/Accuracy Check 

* • Window Defining Mix 


• Initial and Continuing Calibrations 

* • Chromatographic Resolution 

* • Instrument Sensitivity Check 


• Blanks 

* • Matrix Spike/Matrix Spike Duplicate 

* • Laboratory and Field Duplicates 


• Internal/Clean-up/Recovery Standards 
• Sample Analysis and Identification 

* • Sample Quantitation 
* • Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 
* • Toxicity Equivalency Factor (TEF) and Isomer Specificity 

001 




February 16,1999 Ms. Christine Clark 
B-99-2-Y-7 Page 2 

Toxicity Equivalency Factor (TEF) and Isomer Specificity * 
Required Sample Reruns and Second Column Confirmation 

* 	 Dilutions 
System Performance 

* - All criteria were met for this parameter. 

NR - Not required. 


The following information was used to generate the Data Validation Memorandum 

attachments; 


Table I  : Recommendation Summary Table - summarizes validation recommendations 

Table I I : Overall Evaluation of Data - summarizes Site objectives and potential usability issues 

Data Summary Tables - summarize accepted, qualified, and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a surnmary of the site investigation/assessment objectives: 

•	 To determine the nature and extent of dioxin/furan contamination near the 

Woonasquatucket River 


•	 To detennine potential health effects 

The majority of the 2378-TCDD and non-2378-TCDD sampling and analysis quality control met 
acceptance criteria and the sample data can be used for the site objectives. 

For the final sample results reported in the Data Surnmary Table, all 2378-TCDD TEQs were 
zero and there were no positive detects of 2378-TCDD above the federal drirjking water 
maximum contaminant level (MCL) of 30 pg/L. 

Data Completeness (CSF Audit - Tier D 

Region VII has different reporting requirements than Region I . The laboratory reported EMPC 
values as regular concentrations on the Form Is. The ESAT data validator flagged EMPC values 
with a "*" on the Form Is. 

002 
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B-99-2-Y-7 

Page 3 

Initial and Continuing Calibrations 

The following table summarizes the calibration verification (VER) compounds with 
concentrations which failed to meet the control limit criteria for high resolution analyses. 

Standard Analyte VER 
Cone. 

VER Limits 
(ng/mL) 

Action Affected Samples" 

(ng/mL) Positive 
Detects* 

NDs* 

CS3012599 "C-1234678-HpCDF 136.22 78-129 J UJ AAL25020 

1/25/99 

UJ AAL25021L, AAL25022L CS3012799 12378-PeCDD 38.32 39-65' 
1/27/99 "C-12378-PeCDD 40.77 62-160 UJ 

"C-12378-PeCDF 65.22 76- 130 UJ 
UJ "C-23478-PeCDF 58.62 77- 130 

For those compounds associated with an internal standard referenced. 
Re-extraction and re-analysis results for these samples are reported on the Data Summary Table, The "L" 
in this table denotes the relevant laboratory sample datafile name. 

Blanks 

The table below summarizes the compounds that were detected in the aqueous laboratory method 
blanks, the action levels, and the samples affected: 

Compound Type of Blank Blank Concentration Action Level Samples Affected 

Pg/L Pg/L 

30.0 AAL25020, AAL25021L 2378-TCDD Method Blank 6.0' 

1234678-HpCDD Method Blank 7.0 35.0 None 

AAL25020, AAL25021L, AAL25022L OCDD Method Blank 23.0 230 

12378-PeCDF Method Blank 1.0* 5.0 None 

123678-HxCDF Method Blank 1.0* 5.0 None 

OCDF Method Blank 6.0* 60.0 None 

*	 This value was reported as an EMPC value on the Form Is. 
L	 Re-extraction and re-analysis results for these samples are reported on the Data Summary Table. The "L' 

in this table denotes the relevant laboratory sample data file name. 

The following contamination was found in the method blanks: 2378-TCDD, 1234678-HpCDD, 
OCDD, 12378-PeCDF, 123678-HxCDF, and OCDF. Blank actions are based on EPA Region I's 
Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01 -0007 
(11/20/98) criteria. Blank action levels are calculated as ten times the highest concentration of 
the contaminant determined in any blankfor common contaminants (OCDD/OCDF) and five 
times the action level for all other analytes. The positive sample results that are less than the 

003 
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action level are reported as non-detects and estimated (UJ) on the Data Summary Table. The 
positive sample results that are greater than the action level are not qualified on the Data 
Summary Table. 

Interaal/Clean-up/Recoverv Standards 

•	 Recovery Standards 

The following table summarizes the recovery standards with area counts which failed to meet the 
acceptance criterion of 50-200% of the area counts of the associated daily calibration standard as 
specified in the Region I  , EPA-NE Data Validation Functional Guidelines for Evaluating 
Environmental Analyses, December 1996, Internal Standard Section: 

Recovery 
Standard 

RS Area Area Limits Action 

Positive NDs* 

Affected 
Samples 

Detects* 
"C-1234-TCDD 1.3 x 10" 2.0 x 10'-7.8 x 10* UJ AAL25020 

"C-123789-HxCDD 3.9 x 10' 8.6 x 10'-3.4 x 10* UJ 

"C-1234-TCDD 3.3 x 10* 5.7 x 10'-2.3x10­ UJ AAL25022L 

*	 For those compounds associated with the recovery standard referenced. 
 Re-extraction and re-analysis results for these samples are reported on the Data Summary Table. The "L" 

in this table denotes the relevant laboratory sample datafile name. 

Sample Analysis and Identification 

The laboratory originally extracted the three drinking water samples on 1/22/99 and analyzed 
them on 1/25/99. Sample AAL25021 had 1250 pg/L of OCDD and sample AAL25022 had 13 
pg/L of 2378-TCDD, which were above the Method 1613B Minimum Levels of 100 pg/L and 10 
pg/L, respectively. The 2378-TCDD sample concentration was well below the drinking water 
MCL of 30 pg/L. The method blank that was extracted and analyzed with those samples had 23 
pg/L of OCDD and 2 pg/L of 2378-TCDD. 

The laboratory re-extracted and re-analyzed the blank, sample AAL25021 (in duplicate), and 
sample AAL25022 to verify that the original sample concentrations arose from laboratory cross-
contamination. Upon re-extraction and re-analysis, there were no detects for OCDD or 2378­
TCDD above the Method 1613B Minimum Levels. The re-extraction and re-analysis results for 
those samples are reported on the Data Summary Table. 
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System Performance 

No major trends in system performance were identified. 

Very truly yours, 

LOCKHEED ENVIRONMENTAL 

Principal Scientist 

6/Louis Macri 
ESAT Team Manager 

Attachments: Table I  : Recommendation Summary Table 

Table II: Overall Evaluation of Data 

Data Summary Tables 

Data Validation Worksheets 

Field Sampling Notes 
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Table I 
Recomrnendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Reference No. 99-AAL25/SDG No. AAL25020 


Sample Nos. AAL25020 AAL25021 AAL25022 

Compound 

2378-TCDD 

12378-PeCDD TU 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD J2-3 

2378-TCDF 

12378-PeCDF 

23478-PeCDF JU 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

HCX JL 

Recommendation Summary Table for Dioxins/Furans 

Calibration verification % recovery outside the acceptable range: J detects; UJ 
non-detects. 

Blank contamination: The positive results for affected samples listed in the table 
were reported as estimated detection limits (EDLs) and were estimated (UJ). 

Recovery standard low area counts: J detects; UJ non-detects. 
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EPA-NE - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum - Table II 

DIOXIN/FURAN ANALYSIS 

Potential Usability Issues 
DQO 

(list all DQOs) 
Sampling* 

and/or 

Measurement Error Sampling 
Variability 

Analytical 
Method 

Appropriate 
Yes or No 

Analytical 
Error 

Sampling 
Error 

To detennine lire nature and 
extent of dioxin/furan 
contamination near the 

Yes. 
Sampling 
Method 

Refer lo 
qualification 
in R/S Key 

Refer lo 
qualification in 

R/S Key 

The majority of the 2378-TCDD and non-2378-TCDD sampling and analysis quality control met acceptance criteria and the 

sample data can be used for the site objectives. 

Woonasquatucket Kivei. appropriate on Table I  : on Table I  : 

for all 
To detennine potential samples. NA 

health effects. 
Yes. 
Analytical 
Method 
appropriate 
for all 
samples. 

The evaluation of "sampling error" cannot be completely assessed in the data validation. 
Sampling vai lability is nol assessed in data validation. 

Date Validator:. 

O 
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ixanthene Analysis Dioxin/Furan and 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE, Rl 
REFERENCE NO.: 9&-AAL25 SDG NO : AAL25020 

SAMPLE NUMBER: | AAL25020 

STATION LOCATION: | 0W-01/DAF58J 


MATRIX: | AQUEOUS 

I J• > I U 1 » < ^ ^ > - ­

pgA 

2A7.0-TCDD 
1.2.3.7,8-PeCDD 
1.2,3.4.7.0-HxCDD 
1.2.3.0.7.e+UCOD 
1.2.3.7.8.9-HxCOD 
UA4.6.7.8-HpCDD 
OCDD 

2.3.7.6-TCDF 
1AS.7.W«C0F 
2.3.4.7.W«CDF 
1.2A4.7.B-HXCDF 
1A3.«.7.»-HxCDF 
1.2,3.7,8,9-HxCDF 
2.3.4.8.7>HxC0F 
1A3.4.6.7.8-HpCOF 
1.2,3.4.7.8.9+lpCDF 
OCDF 

Hexachtoraxanthene 

TOXICITY EQUIVALENCY: | 

DILUTION FACTOR: | 


DATE SAMPLED: | 

DATE OF RECEIPT: | 


SAMPLE EXTRACTION DATE: | 

ANALYSIS DATE: | 


GC/MS I D. | 


' ara the Detection Limits. 
• - These vakias ara EMPCs (Estimated Maximum Possible Concantration); Value* without an' 

O 
O 
GO 





Stan c¥ — 
Reference 65 Originator 

PHONE CONVERSATION RECORD 

D a t e 1Conversation with: . / / / / /  /  ——  ^ 
Ni m 7)r E ^ k M ^ / S h J I . V r r i c f o r d f H W Time A M / ® a a

tympany jgT j W ^ f l ^  ̂  7MJ/L 
Address ^ ^ H  / ' / f JSf Originator Placed Call 

/Js/PiS/WrOVlS , & Z  ̂  • Originator Received Call 

Subject. 

Notes: 
J-^s *AAs . AfU^samAvcA// sA;/A rf/A -Air 

~7>r ^ r - > J / TV/A? * ( M i ) C 
. A T V ^  S rraf-s/J-A/>t\  — ̂  — 

• Tickle File -L / Follow-Up-Action: 

• Foilow-Up By: — 

• Copy/Route To:. 

Originator's l r ^ a f £ ^ > ^ 

RFW 110^83 , 1423-1823 4/16/93 





—-"- Reference 66 Oriainator '\JReference oo Originator 

PHONE CONVERSATION RECORD 

Conversation with: . Hu4ro lo * i*- Date _ ^ —  / ^ v ^  ' ' f 

Name O i r  D /  » ,$5"o^n/Time. ., . ,.r W  ^ ^ ^ f a & n b t e t *  _ ® P 

Company O- S- rffMMuarfcrS 

Address i^Toriginator Placed Call 

j 2 e < J t ) r \ j <O0 / 9Q  ~ • Originator Received Call 

Phone 
. W.O. No. 

subject - ^ W / y ^ / / ^ ^ ^ 
K,^. m>s4&<L a&jy // U c J a f f  a tM/^g/f^ 

Sir M>,/»„y KJa&fJ MafS/if M//s/£y6&t~ 

L/S'dS fa/Arts' /V&vss <?5r 7)/vt?/pA £h<L­

& File 

• Tickle File L — — J  — Follow-Up-Action: 

• Follow-Up By: _ 

• Copy/Route To: : 

Originator's i Q t t i a i e ^ ^ ^ ^ ^ a ^ 

, . . ^  ^   1423-1823 4/16/93 D E  n MRFW 110-4-83 





Reference 67 Originator -/ 

PHONE CONVERSATION RECORD 

Conversation with:

N a m  e >̂ /7/7 O a f / A f t  ) *M>Jfa&r

A /  . fydi/JufflfC-. £ 2  ̂

( VDT) 233- 3tt6 .

 Date ^ I I 

 Time AM/PM 

JS Originator Placed Call 

• Originator Received Call 

 w.o. JMtfM/M/W&f> v 

Notes: 

^ tfft, L/f T U S T f ^ ^ J J ^  Z 

/nas i - 7 ^ ^ /  ̂  A ^ 

• Tickle File Follow-Up-Action:. 

• Follow-Up By: _ 

• Copy/Route To:. 

Originator's Initi 

RFW 110-4-83 
1423-1823 4/16/93 



PHONE NO. : 401 231 2523 May. 27 1999 08:48AM PI 
FROM : CENTREDALE MANOR 


CENTREDALE MANOR 
2074 SMITH STREET 
NQ. PROVIDENCE Rl 02911 

PHONE: 401-232-3770 
FAX: 401-231-2523 

FAX COVER SMEHT 

DATE:  ^ - 3-1- ? 1 -— 

TO: 3. f/^AJ/Ueb.y 

NO. OF PAGES INCLUDING COVER SHEET 

COMMENTS: 



PHONE NO. : 401 231 May. 27 iyyy idb:<4«Hn re: FROM : CENTREDPLE MANOR 

Ui)' iV 90 »LAJ 

ftTTB Q1ACRAM 

NDE ENVIRONMENTAL CORPORATION 
3908 WALU STREET, SUITS 308 j  f « 

AUSTIN, TEXAS 78754  J * « 
(512) 719-4638 

FAX (S12) 71*4986 
^ ,096 WORKOR08BNUMBER: 723711 

1 9 3 6TEST OATS: Nov«t»ar U  ,  CENTSEDALE MANOR 
S N BCUSNt AAUINCO SSRVXCS CORPORATION 81TB. ^ •  " 

CENTERDALE MANOR 
2074 SMITH ST 

i1 NI N. PROVIDENCE, Rl 
GEN.! 

2"VENT 

500GI 
-DSi— 

DRIVEWAY 

3 



2? 1999 38:43Hn 

TEST DATE: Sovenber H  i I M  S 
CU18NT: AAIAMCO W»VIC1 00»PO»X*IOW 

• i "m"\ -v > r 1

Tank ID: 
DIXSXX. Product: 

390 Capacity in gallons: 
•4.90 Oiameter In inches-. 

56 Length in inches: 
£TXKZ> Material: 

Tank: SO 
ManHcided Vent: KO 

V/R: 

Tost method: B U  M Teat 
P$! at tank bottom: 1.90 

Fluid lever in Inches: 36.30 
LIFT/OFT: UN 

389 Fluid volume in gallons'. 
0.00 Watar level In inches: 

08«S5-10«57 Teat time: 
4Number of trtermtsters: 


Specific gravity: 

0.S3B Water table depth in inches: 


Determined by (method): 

HO WSLb Leak rate in gph: 

RESULT. -o.oia 
PASS 

Test method: UTS-4* 9ya««n 
Test time: 111 1 0 - U i * 0 


Ullage volume: 111 

Ullage preaeure: 3.00 


RESULT: PASS 


DATA FOR UTS-4T ONLY: 


Tlmeotteeti: 

Temperature: 90.00 


0 . 2 0 0 ­Flow rate (efh): 
U130-13.4 30 TlmeofteetZ 


Temperature: 30.00 

0 .200­Flew rate (cfh): 
1 1 I 3 0 - 1 1 I 4 0 Time of teat 3: 

90.00 Temperature: 

Flow rate (cfh): o.aoo-


WORK OROSR NUMBER: 723711 
6ITI-. CBHTHtMkM MAKOX 

 ^ 7 ~ 7 _ I . - till in inch**'. Bottom to top till in inchee: ao.o 
Bottom to grade lill in inchaa: t9-0 

Fill pipt length in inchaa: 33.0 
Fill pip* diameter in inchaa: 2.0 

Stage I vapor recovery: SOKE 
Stags it vapor recovery: 

Fatted/replaced New/pas&ed 
detector detector 

Test method: 

Make: 

Model: 


S/N: 
Open time in iec: 

Holding pel: 
Resiliency cc: 

Test leak rate rrtl/min: 
Metering p»: 

Caiib-Makingph: 
RESULT. ... 

Material: co9>n covvm 

Diameter (In): o.s o.a 


Length (Ft): JS.C 35.0 

Test pet: 


Bteedbaekoe: 
Test time (min): 

T*i!ita/ttHnc 
IWMiptt 

TM<fc iaAiiir* 

vol dung* cc 

Twi S; *«t tWtic, 


voicrengiec 

Fnal gphc 

RESULT: 


Test type: 
Pump type: ROHX Pump make: 

aaoaWALLSTBerraurreace, MJSTIN.TauftTV>^ (Sit)7i9-teaa 

4 



PHONE NO. : 401 231 2523 May. 27 1999 38:50PM P4 
FROM : CENTREDALE MANOR 


v r ^ A T  E Of HMfiPHQRQUNO RTORAQg TANK S Y S T E M T E S T I N O r f | r  

NDE ENVIRONMENTAL CORPORATION 
3909 WALL STREET, SUITB 306 

AUSTIN. TEXAS 78754 
tS12) 719-4633 17 

FAX (512)719-4986 

TEST RESULT SITE SUMMARY REPORT 

TEST TYPE: Su»* Teat 

WORK ORDER NUM86R: 733711 
TEST DATE: Rerenbez 11/ 1996 

SlTS C&MTEASALB MAKOH CLIENT: JUkLASCO SXRVICI CORPORATION 
2074 8KXTS fVXXIV 80-» SOZUtFXXS ROAD 
SOUTH rXOVZDBflCBi Rl 02911 WXSTBOJtOTJOH, HA 01S81 

ATTN: 3T»VTi MCCARTHY 

The following tests were conducted at the eite ebove in aescrdance with a* applicable portions of Federal. NFP A and local regulations. 

Tank Testa 

Line and Leak Detector Tests 

si­
ft-'mmHI 

Diasxr, 

NOS appreciates the opportunity to serve you, and looks forward to working wfth you in the future. Please call arty time, day or rrtgrtt. wnen you need us. 

NDE Customer Service Representative: Tost conducted by: 

XUSSZLX. PRESTON SHAWS CONRAD 


Reviewed: Technician Certification Number: 

5 



PHONE NO. : 401 231 2523 Jun. 21 1999 12:20PM PI 
FROM : CENTREDALE MANOR 


CENTREDALE MANOR 
2074 SMITH STREET 
NQ. PROVIDENCE RI 02911 

PHONE: 401-232-3770 
FAX: 401-231-2523 

FAX COVER SHEE" 

DATE: i* -2-1- 9 ? 

TO: Pp 1UriUAj#by 

FROM: _ J g  W W<lC/kf/) 

NO. OF PAGES INCLUDING COVER SHEET 

COMMENTS: 

6 



Jan. 21 1999 12:20PM P2 
PHONE NO. : 401 231 2522 
FROM : CENTREDALE MANOR 


CERTIFICATE OF UNDERGROUND STORAGE TANK SYSTEM TESTING 

8000 SHOAL CREEK, BUILDING 200 

AUSTIN, TEXAS 78757 


(512)451-6334 

FAX (512) 459-1459 


TEST RESULT SITE SUMMARY REPORT 
TEST TYPE: S  T e s  t PURPOSE: REQUEST u r o

TEST DATE. 0 6 / 0 2 / 9 9 CUSTOMER PO: A 2265 WORK ORDER NUMBER: 7122909 

CLIENT: AALANCO S E R V I C E CORPORATION S , T E  : CENTERDAi2 MANOR 

90-8 TURNPIKE ROAD 2074 SMITH STREET 

WESTBOROUGH, MA 01581 NORTH PROVIDENCE, R  I 02911 

S T E V  E M C C A R T H Y ANNE 

(508)366-1449 (401)232-3770 

The following tes^s) were conducted at the site above in accordance with all applicable portions of Federal, NTPA and local regulations 

Tank Tests 

Line and Leak Detector Tests 

D I E S E L 

Tanknology apprttiatts the opportunity to sdrv* y«t and look* forward to working with you in thefiitUM. Pleas* call any tim*. day or 

night, when you need us. 

Tanknology representative: Test conducted by: 
SHAWN P. CONRAD 
TOM PRESNA1 

Technician Certification Number: soi9 

Printed 06/09/1999 17:34 KOHLMEYER 

rl 
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Jun. 21 1999 12:21PM P3 
PHONE NO. : 401 231 2523 
FROM : CENTREDALE MANOR 


INDIVIDUAL TANK INFORMATION AND TEST RESULTS 


8900 SHOAL CREEK, BUILDING 200 
TEST DATE: 0 6 / 0 2 / 9  9 AUSTIN, TEXAS 78757 (512) 451-3334 
CLIENT: AALANCO SERVICE 

Tank 10: Tank manifolded: N O 

Product DIESEL Vent manifolded: HO 

Capacity in gallons: i  , ooo Vapor recovery manifolded: N O 

Diameter in inches: 4 8 . 0  0 Overfill protection: H  O 

Length in inches: 66 Overspill protection: H O 

Material: STEEL Installed: 

CP installed on: / / 

COMMENTS 

PSt at tank bottom: 

Fluid level in inches: 

UFT/OFT; 

Fluid volume in gallons: 

Tank water level in inches: 

Test time: 

Number of thermisters: 


Specific gravity: 


Water table depth in inches: 


Determined by (method): 


Leak rate in gph: 


Result: 


COMMENTS 

1 . 0 0 

3 1 . 0 0 

UFT 

645 

0 . 0 0 

1 0 : 3 5 - 1 3 : 3 0 

4 

0.850 

999.00 

NO WELL 


0.016 

PASS 


New/passed Failed/replaced New/passed Failed/replaced 
L.D. #1 L.D. #1 L.D.#2 L.0.l» 

Make: 


Model: 


S/N: 


Open time in sec: 


Holding psi: NOT NOT 


Resiliency cc: TESTED TESTED 

Test leak rata ml/m: 

Metering psi: 

Calib. leak in gph: 

Results: 

COMMENTS 

Test t ime: 13 4 0 - 1 3 : 4 2 
Ullage volume: 355 Material: 

Ullage pressure: Diameter (in): 

Results: PASS Length (ft): 

Test psi: 

DATA FOR UTS-4T ONLY: Bleedback cc: 

Time of test 1: Test time (min): 

Temperature: Start time: 

Flow rate (cfh): End time: 

Time of test 2: Final gph: 

Temperature: Result: 

Flow rate (cfh): Pump type: 

Time of test 3: Pump make: 

Temperature: 

Flow rate (cfh): 

COMMENTS COMMENTS 

WORK ORDER NUMBER: 7122909 
SITE: CENTERDALE MANOR 

Bottom to top fill in inches: 

Bottom to grade in inches: 

Pill pipe length in inches: 

Fill pipe diameter in inches: 

Stage I vapor recovery: 

Stage II vapor recovery: 

80.0 

79.0 

32.0 

2.0 

NONE 

NONE 

COPPER COPPER 

0 . 5 0 . 5 

2 5 . 0 2 5 . 0 

, NOT NOT NOT NOT 

TESTED T E S T E D TESTED TESTED 

NONE 

NONE 

Impact Valves Operational: 

1
The acoustic u l lage passed. 

Printed 06;00/1999 17:34 KOHLMEYER 



Jun. 21 1999 12:22PM P4 
PHONE NO. : 401 231 2523 
FROM : CENTREDALE MANOR 


8900 SHOAL CREEK, BUILDING 200 

AUSTIN, TEXAS 78757 


(512)451-6334 

PAX (512) 459-1459 


WORK ORDER NUMBER7122909 TEST DATE:o6/02/99 
SITE:CENTERDALE MANOR CLIENT: AALANCO SERVICE CORPORATION 

COMMENTS 
The raoJc passed. 

PARTS REPLACED 

HELIUM PINPOINT TEST RESULTS (IF APPLICABLE) 

9 



Jun. 21 1999 12:23PM P5 
PHONE NO. : 401 231 2523 
FROM : CENTREDALE MANOR 


SITE DIAGRAM 

8900 SHOAL CREEK, BUILDING 200 
AUSTIN. TEXAS 78757 

(512)451-8334 
FAX (512) 459-1459 

TEST DATE: 0 6 / 0 2 / 9  9 WORK ORDER NUMBER7122909 

CLIENT. AALANCO SERVICE CORPORATION SITE: CENTERDALE MANOR 

Printed 06/0B/1999 17:34 KOHLMEYER 
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Reference 68 


Page 1
OPUScruaa 29-OCT-1998 

USEPA - ITD Page 12 of 12 


FORM IB SPA SAMPLE NO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Episode No.: 
Lab Mama: USEPA REGION V I I 


Lab Sample ID: AAL24016 
Contract No.: SAS No.: 


Sample Wt/Vol: 10 g or mL: 
Matrix (aqueous/solid/leachate): SOIL 


I n i t i a l Calibration Date: 01/08/98 
Sample Receipt Date: 


Instrument ID: ZAS-E4F 
Ext. Date: 10/06/.98 S h i f t : 


GC Column ID: db5 
Analysis Date: 2S-OCT-98 Time: 12:16» 


Sample Data Filename: AAL24016 
Extract Volume (uL): 20 


Blank Data Filename: AAL24902M 
Injection Volume (uL): 1 


Cal. Ver. Data Filename: CS3102598 
Dilution Factor: 

% Solids: -^(c .C Concentration Units (pg/L or r.g/Xg dry weight) 


CONCENTRATION. DETECTION ION ABUND. RRT 

ANALYTE FOUND LIMIT RATIO (1) (1) 

2,3,7,3-TCDD 90.129 0.383 0.72 1.002 

1,2,3.7,3-PeCDD 0.499 > 1.001 

1.2.3.4.7.8- HxCDD 
1.2,3,5,7,3-HxCDD 
1.2.3.7.3.9- HxCDD 

0.328 
1.750 
2.019 .f 

0.431 
1.13 
1.16 

1.001 
1.001 
1.000 

1,2,3,4,5,7,8-HpCDD 43.241 0.985 0.93 1.000 

OCDD 202.089 0.94 1.000 

2.3,7,8-TCDF 4.394:* \ l .  J 0.590 1.002 

1,2,3,7,8-PeCDF 
2,3,4,7,3-PeCDF 1.303 

1.2.3.4.7.8- HxCDF 
.1,2,3,6,7,8-HxCDF 0.663 

1.2.3.7.8.9- HxCDF 0.358 
2,3,4.5,7,8-HxCDF 

1.2.3.4.5.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF 

8.185
1.305

 y 
> 

0.730 
0.706 

1.000 
1.001 

OCDF 16.132 1.00 1.004 

(1) C o n t r a c t - r e q u i r e d l i m i t  s f o  r RRTs and i o n abundance r a t i o s are s p e c i f i e d 
i  n Tables 2 and 3A. r e s p e c t i v e l y , Method 1613 

6/90 
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OPUSquan 29-OCT-L998 Page 1 

Page 14 of 14 
USEPA - rro 


FORM IB EPA SAMPLE MO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Episode No.: 
. Lab Mame: US EPA REGION VTI 


Lab Sample ID: AAL24017 
Contract No.: SAS No.: 


Sample Wt/Vol: 10 g or mL: 
Matrix (aqueous/solid/leachate): SOIL 


I n i t i a  l Calibration Date: 01/08/98 
Sample Receipt Date: 


Instrument ID: ZAB-E4F 
Ext. Date: 10/06/98 S h i f t : 


• GC Column ID: dbS 
Analysis Date: 26-OCT-98 Time: 13:26» 


Sample Data Filename: AAL24017 
Extract Volume (uL): 20 


Blank Data Filename: AAL24902M 
Injection Volume (uL): 1 


Cal. Ver. Data Filename: CS3102598 
Diiution Factor: 


%'Solids: <^?. 
Concentration Units (pg/L or ng/Xg dry weight): 

/ » t/ll pC. 

CONCENTRATION DETECTION ION ABUND. RRT 

ANALYTE FOUND LIMIT RATIO (1) 
(1) 

2,3,7,3-TCDD 217.375 0.362 
1.001 

1,2,3,7,3-?eC3D 0.593 # 

1.000 

1.2.3.4.7.8- HxCDD 
1,2,3,5,7,3-HxCDD 
1.2.3.7.3.9- HxCDD 

1.334
3.298 
3.569 

/ 
0.327 

1.001 
1.000 
1.000 

1,2,3,4,5,7,3-HpCDD' 73.615 0.595 1.000 

OCDD 460.760 1.000 

2,3,7,8-TCDF 5 . 7 6 5 * , ^ *  ̂  1.001 

1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 

.0.262 * 
1.1357 

1.001. 
1.001 

1.2.3.4.7.8- HxCDF 
1,2,3,6,7,3-HxCDF 
1.2.3.7.8.9- HxCDF 

4.749 
2.963 

* 
0.402 
0.413 

1.000 
1.001 

# 
2,3,4,6.7,8-HxCDF 2.720 / . 1.001 

1,2,3,4,5,7,3-HpCDF 
1,2,3,4,7,8,9-HpCDF 

117.322 
0.342 

0.344 1.02 
1.04 

1.000 
1.000 

OCDF 48.118 0.38 1.004 

(1) C o n t r a c t - r e q u i r e d l i m i t  s f o  r RRTs and i o n abundance
i  n Tables 2 and 3A, r e s p e c t i v e l y , Method 1613 

 r a t i o s are s p e c i f i e d 

6/90 
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 P a g e 1
OPUSquan 16-NOV-1998

USEPA - ITD P»9« 9 of 9 


FORM 13 EPA SAMPLE MO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Name: USEPA REGION V I I Episode Mo.: 


Contract Mo.: SAS No.: Lab Sample ID: AAL24028 


Matrix (aqueous/solid/leachate) : SOIL Sample Wt/Vol: 10.5 g or aL: 


Sample Receipt Date: I n i t i a  l Calibration Date: 01/08/98 


Ext. Data: 10/14/98 Shift: Instrument ID: 2AB-B4F 


Analysis Date: 28-OCT-98 Time: 14:27» GC Column ID: db5 


Extract Volume (uL): 20 Sample Data Filename: AAL24028 


i n jection Volume (uL): 1 Blank Data Filename: AAL24903M 


D ilution Factor: Cal. Ver. Data Filename: CS3102898 


Concentration Units (pg/L or ng/Kg dry weight) : % Solids: JO 

CONCENTRATION DETECTION ION ABUND. RRT 
ANALYTE FOUND LIMIT RATIO (1). U! 

2,3,7,3-TCDD 2240.420 0.308 0.30 1.001 

1,2,3,7,3-?eCDD 3.370 1.340 1.47 1.001 

1,2.3.4,7,3-HxCDD 6.995 0.523 1.13 1.001 
1.2.3,5.7,3-HXCDD 21.171 0.555 1.42 1.000 
1,2,3,7,8,9-HxCDD 25.329 0.598 1.21 1-00° 

1,2,3,4,5,7,3-HpCDD 536.134 2.763 1-04 1.001 

OCDD 3462.492 5.302 0.94 1.000 

2,3,7,8-TCDF 12.766 T t ^  * 0-467  g & 1.002 

1.2,3,7,3-PeCDF 2.751* 0.393 / ^ H T '  1 - 0 0  1 

2 ,3,4,7,8-PeCDF 5.414 0.311 - T T S  I i - o  Q 1 

1 ,2,3,4,7,8-HxCDF 0.528 
1.2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF 

 9-750 0.478
0.245 

 1.21 1-000 

2,3-,4,6,7.3-HxCDF 6.615 0.208 1.31 1-000 

1.2.3.4.5.7.8- HpCDF 2.439 

1.2.3.4.7.8.9- HpCDF 
8.382 2.454 1.14 1-000 

OCDF 347.424 15.292 0.97 1.003 
(1) Contract-required l i m i t s for RRTs and ion abundance ratios are specified 


i n Tables 2 and 3A, respectively, Method 1613 
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USEPA ­  ITD Page 6 of S 

FORM IB SPA SAMPLE MO. 
PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 

Lab Name: USEPA REGION V I I Episode No.: 

Contract: No.: ^AS No.: Lab Sample ID: AAL24032 

Matrix (aqueous/solid/leachate): Sample Wt/Vol: ' g or mL: 

Sample Receipt Date: I n i t i a  l Calibration Date: 01/08/98 

Ext. Date: 10/15/98 Shift: Instrument ID: 2AB-S4F 

Analysis Date: 29-OCT-98 Time: 14:38» GC Column ID: db5 

Extract Volume (uL): 20 Sample Data Filename: AAL24032 

Injection Volume (uL): 1 Blank Data Filename: 

Dilution Factor: Cal. Ver. Data Filename: CS3102998 

Concentration Units (pg/L or ng/Kg dry weight): % Solids: %-J > 3 

ANALYTE 

2,3,7,3-TCDD 

CONCENTRATION
FOUND

75.915

 DETECTION
 LIMIT

 •

 ION ABUNE.
 RATIO (1)

 0.31

 RRT 
 (1>

 1.001 

.* t > ° 

1,2,3,7,3-PeCDD 

1,2,3,4.7,3-HxCDD
1.2.3.5.7.8- HxCDD
1.2.3.7.3.9- HxCDD 

' * 
* 1.074 

1,2,3,4,5,7,3-HpCDD 

OCDD 

2,3,7,3-TCDF 1-109 *

8.577

40.165

 *

 1.885

 *

 £ j  £ 

 1.17

 0.76

 1.001 

 1-001 

1.001 

1,2,3,7,3-PeCDF 
2,3,4,7,3-?eCDF 

1,2,3,4,7,8-HxCDF 
1.2.3.6.7.8- HxCDF 
1.2.3.7.8.9- HxCDF 
2,3,4,6,7,8-HxCDF 

1.2.3.4.6.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF * 2.664 

1.134 > 0.900 
• • * 

»•.'•* 
0.996 

1.000 

1  0 0 4 
6.858 t *	 ­OCDF 

8.061 4 2.116 S^&j

(1) Contract-required	 l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively. Method 1613 
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USEPA - ITD Pago 3 of 3 


FORM IB EPA SAMPLE MO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Mama: USEPA REGION V I I Episode Mo.: 


Contract No. : SAS No.: Lab Sample ID: AALZAM*-' 


Matrix (aqueous/solid/leachate) : Sample Wt/Vol: g or mL: 


Sample Receipt Date: I n i t i a l Calibration Date: 01/08/98 


Ext. Date: 10/15/98 Shift: Instrument ID: ZAB-24F 


Analysis Date: 29-OCT-98 Time: 15:45» GC Column ID: db5 


Extract Volume ' (uL): 20 Sample Data Filename: AAL24033 


I n jection Volume (uL): 1 Blank Data Filename: 


D ilution Factor: Cal. Ver. Data Filename: CS310299S 


Concentration Units (pg/L or ng/Kg dry weight): % Soiids: ^ (? • 


CONCENTRATION DETECTION ION ABUND. RRT 

FOUND LIMIT RATIO (1) • ('-!' 
ANALYTE 


1147.582 0.407 0.30 1.002 
2,3,7,8-TCDD 


0.350 0.963 3.93 1.003 
1.2,3,7,3-PeCDD 


1,2,3,4,7,3-HxCDD * 0.410 

1,2,3,5,7,8-HxCDD 
 1.723 0.392 0.31 1-001 


0.405 
1,2,3,7,8,9-HxCDD 


20.361 0.547 1.17 1.000 
1,2,3,4,5,7,3-HpCDD 


89.394 1.051 0.93 1.001 
OCDD 


2.243 0.263 1.20 1.002 
2,3,7,3-TCDF 


0.498 0.774 • 0.94 1.001 
1.2,3,7,8-PeCDF 

0.603 0.500 '. 1.08 1.000 
2,3,4,7,3-PeCDF 


1.926 0.477 1.19 1.000 
1,2,3,4,7,8-HxCDF 

1,2,3,5,7,8-HxCDF 
 1.271 0.424 1.22 1.000 

1.2,3,7,3, 9-HxCDF' 
 * 0.293 . 

2, 3,4,6,7,8-HxCDF 
 0.909 0.205 0.44 1.000 

1.2.3.4.5.7.8- HpCDF 14.142 " V#-"**̂  0.778 1.43 1.000 
0.886 * *
1.2.3.4.7.8.9- HpCDF 


6.588 0.622 0.32 1.004 OCDF 


(1)	 Contract-required l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively. Method 1613 
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FORM 13 EPA SAMPLE MO. 

PCDD/PCDF CONFIRMATION ANALYSIS OATA SHEET 


Lab Name: USEPA REGION V I I Episode Mo. : 


Contract Mo.: SAS Mo.: Lab Sample ID: 


Matrix taqueous/solid/leachate): Sample Wt/Vol: g or mL: 


Sample Receipt Date: I n i t i a  l Calibration Date: 01/08/98 


Ext. Date: .10/15/98 Sh i f t : Instrument ID: ZAB-E4F 


Analysis Date: 30-OCT-98 Time: U:12» GC Column ID: db5 


Extract Volume (uL): 20 Sample Data Filename: AAL24035 


Injection Volume (uL): 1	 Blank Data.Filename: 


D ilut ; o n -ac-or-	 Cal. Ver. Data Filename: CS3103098 


"	 x ?>•1 

Concentration Units (pg/L or ng/Kg dry weignt! : % Solids: f> Tf £ rt. h> L 
CONCENTRATION DETECTION ION ABUND. RRT 


ANALYTE FOUND LIMIT RATIO (1)" (1! 

2,3,7,3-TCDD 39.367 0.320 0.73 1.001 


1,2,3,7,3-PeCDD * 1.292 ,	 ' * 

1.021 t 0.732 _<^T50^ 1.000 1,2,3,4,7,3-HxCDD 

1,2^3.6,7,3-HxCDD 3.955 0.782	 1.000 

1  0 0 0 
1,2,3,7,3,9-HxCDD 5.379/- 0.790 ^ 2 2 - ^ ­

1,2,3,4.5,7,8-HpCDD 84.586 1.117 1.05 1.000 


OCDD 538.535 3.305 0.98 1.000 


2,3,7,8-TCDF 0.978 0.225 0.67 1.002 


1.2,3,7,3-PeCDF * 1.161 - - ^ 

2 ,3,4,7,8-PeCDF 0.790 * ' 0.577 . Q • 32^ 1.001 


1 ,2,3,4,7,8-HxCDF * 2.343 

1 ,2 ,3,6,7,8-HxCDF ' *  : 2.163 

1,2,.3,7,3,9-HxCDF * 0.762 * 

2 ,3 ,4 ,5 ,7 ,8-HxCDF 0-929 0.532 1.14 1.000 


1.2.3.4.6.7.8- HpCDF 24.310^ 2.137 C T ^ ^ 1.000 

1.2.3.4.7.8.9- HpCDF * 1.735 


29.599 4.163 0.96 1.004 
OCDF 


(1) Contract-required	 l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively. Method 1613 
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USEPA - ITD Page 17 of 17 


FORM IB SPA SAMPLE MO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Mame: USEPA REGION V I I 


Contract Mo.: SAS Mo.: 


Matrix (aqueous/solid/leachate) : 


Sample Receipt Date: 


Ext. Date: 10/21/98 Shift: 


Analysis Date: 2-NOV-98 Time: 14:04» 


Extract Volume (uL): 20 


Injection Volume .(uL) : 1 


Dilution Factor: 


Episode Mo.: 


Lab Sample ID: 


Sample Wt/Vol: g or mL: 


I n i t i a  l Calibration Date: 01/08/98 


Instrument ID: ZAB-E4F 


GC Column ID: dbS 


Sample Data Filename: AAL24036 


Blank Data Filename: 


Cal. Ver. Data Filename: CS3110298 


Concentration Units (pg/L or ng/Kg dry weight) % -Solids: 


CONCENTRATION 

ANALYTE 


2,3,7,3-TCDD 


1,2,3.7,3-PeCDD 


1,2,3,4,7,3-HxCDD 

1,2,3,6,7,3-HxCDD 

l,2,3,7;3,9-HxCDD 


1,2,3,4,5,7,3-HpCDD 


OCDD 


2.3,7,3-TCDF 


1.2,3,7,3-PeCDF 

2,3,4,7,8-PeCDF 


1,2,3,4,7,8-HxCDF 

1.2.3.6.7.8- HxCDF 

1.2.3.7.8.9- HxCDF 

2,3,4,5,7,8-HxCDF 


1.2.3.4.5.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 


OCDF 


FOUND 


5653.939 


9.212 

21.121 

28.104 


496.335 


2541.007 


320.349 


82.462 


22.578 

10.952 


4.392 4 

40.289 

3.741 


48.219 


DETECTION ION A3UND. RRT 
LIMIT RATIO (1) (1) 

4.763 0.73 1.001 

4.795 » 

1.159 1.35 1.000 
1.113 1.35 1.001 
1.146 1.29 1.000 

3.236 1.10 1.000 

2.340 0.90 1.000 

3.482 0.79 1.001 

9.561 1.54 1.003 
10.180 

2.593 1.25 1.000 
2.446 1.17 1.000 
2.293 
1.935 T4T 1.000 

0.951 1.13 1.000 
1.006 1.06 1.000 

0.616 0.39 1.004 

(1)	 Contract-required l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively, Method 1613 
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USEPA	 - ITD Page 13 of 13 


FORM IB SPA SAMPLE NO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lais Name: USEPA REGION V I I Episode No.: 

Contract No.: SAS No.: Lab Sample ID: A f i u 1VO 3 > 

Matrix (aqueous/solid/leachate): Sample Wt/Vol: g or aL: 


Sample Receipt Date: I n i t i a l Calibration Date: 01/08/98 


Ext. Date: 10/21/98 Shift: Instrument ID: ZAB-E4F 


Analysis Date: 2-NOV-98 Time: 15:07» GC Column ID: db5 


Extract Volume (uL): 20 Sample Data Filename: AAL24037 


I njection Volume (uL): 1 Blank Data Filename: 


D i i ution Factor: 
 Cal. Ver. Daca Filename: CS3110298 


Concentration Units (pg/L or ng/Kg dry weight): % Solids: 


ION A3UND. RRT 
CONCENTRATION DETECTION 

RATIO	 ; i ) 
ANALYTE FOUND LIMIT 	 (1) 


I.001 
1.513 0.329 
2.3,7,3-TCDD 


0.530 
1,2,3,7,8-PeCDD 


1,2,3,4,7,3-HxCDD 
 1.377 f 0.579 	 1.000 

3.563 0.512 	 1.000 


1.2.3.5.7.8- HxCDD 
 1.000 


1.2.3.7.8.9- HxCDD 

3.903 0.548 


61.454 0.572 1.000 


1,2,3,4,5,7,3-HpCDD 

1.001 


OCDD 


321.000 1.329 


1.002 
0.562 <f 0.429 
2,3,7,3-TCDF 


1.001 
1,2,3,7,8-PeCDF 0.211 *• 0.266 

2,3,4,7,3-PeCDF 0.516 / 
 0.224 	 1.001 


0.513 
1.2.3.4.7.8- HxCDF 

1.000 
1,2,3,6,7,3-HxCDF 0.586 t 0.485 

0.227 
1.2.3.7.8.9- HxCDF * 
 * 
0.344 
2,3,4,5,7,8-HxCDF 


1.2.3.4.5.7.8- HpCDF 5.850 / 2.171 1.000 

0.317 
1.2.3.4.7.8.9- HpCDF 


OCDF 1.003 
4.941 t 1.037 

(1) Contract-required	 l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively. Method' 1613 
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USEPA - ITD Page 13 of 13 


FORM IB EPA SAMPLE NO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Name: USEPA REGION V I I Episode No.: 


Contract No.: SAS No.: Lab Sample ID: AAL24038 


Matrix (aqueous/solid/leachate): SOIL Sample Wt/Vol: 10.1 g or mL: 


Sample Receipt Date: I n i t i a l Calibration Date: 01/08/98 


Ext. Date: 10/23/98 Shift: Instrument ID: 2AB-E4F 


Analysis Date: 2-NOV-98 Time: 16:10* GC Column ID: db5 


Extract Volume (uL): 20 Sample Data Filename: AAL24038 


I n jection Volume (uL): 1	 Blank Data Filename: AAL24904M 


D i l u t i o n Factor:	 Cal. Ver. Data Filename: CS3110298 


Concentration Units (pg/L or ng/Kg dry weight) : %_Solids: <3 

CONCENTRATION DETECTION ION ABUND. RRT 

FOUND LIMIT RATIO (1) (1) 
ANALYTE 


1.338 1.206 0.73 1.001 
2,3,7,8-TCDD 


1,2,3,7, 8-PeCDD * . 0.734 


1,2,3,4,7,3-HxCDD 1.178 0.351 1.16 1.000 

1.2.3.5.7.8- HxCDD 3.355 0.349 1.09 1.001 

1.2.3.7.3.9- HxCDD . 2.949 0.354 1.25 1.001 


1,2,3,4,6,7,3-HpCDD 65.597 1.520 0.94 1.000 


365.660 1.086 0.85 1.000 
OCDD 


2,3,7,8-TCDF. 
 0.584 

1,2,3,7,8-PeCDF * 0.311 

2,3,4,7,8-PeCDF * 0.361 


1 ,2,3,4,7,8-HxCDF 0.635 0.582 1.16 1.000 
1,2,3,6,7,8-HxCDF * 0.550 * * 

0.864 1,2,3,7,8,9-HxCDF 
2,3 ,4 ,6 ,7 ,8-HxCDF * 0.644 * * 

1.2.3.4.5.7.8- HpCDF 4.678 1.494 0.90 1.000 

1.2.3.4.7.8.9- HpCDF * 1-352 


8.571 0.809 0.70 1.003 OCDF 


(1) Contract-required	 l i m i t s for RRTs and ion abundance ratios are specified 

i n Tables 2 and 3A, respectively, Method 1613 
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USEPA - ITD . Page 18 of 27 


FORM 13 EPA SAMPLE NO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Name: USEPA REGION V I I Episode No. : 


Contract No.: SAS No.: Lab Sample ID: AAL24039 


Matrix (aqueous/solid/leachate) : SOIL Sample Wt/Vol: 1.33 g or mL: 


Sample Receipt Date: I n i t i a l Calibration Date: 01/08/98 


Ext. Date: 11/23/98 Shift: Instrument ID: ZAB-S4F 


Analysis Date: 24-NOV-98 Time: 12:38» GC Column ID: db5 


Extract Volume (uL) : 20 " Sample- Data Filename: AAL24039R 


I n jection Volume (uL): 1 Blank Data Filename: AAL24907M 


D ilution Factor: Cai. Ver. Data Filename: CS3112498 


Concentration Units (pg/L or .ig/Kg dry weight): % Solids: 7" 2 • *"/ 


CONCENTRATION DETECTION ION A3UND. .RRT £ f y j j ^ ^ 
FOUND LIMIT RATIO (I) ( I i 
ANALYTE 


1 " 0 0  113 .304* 1.971 < ^ £  p2.3,7,3-TCDD 


1,2,3,7,3-?eCDD 
 5.929 

» . » •


1,2,3,4,7,8-HxCDD • 

' 36.505 * 1-31 1-001 
1.2.3.5.7.8- HxCDD 

17.432 3.913 1.32 1.001 


1.2.3.7.8.9- HxCDD 


254.362 ' 7.513 1-03 1.000 
1,2,3,4,6,7,3-HpCDD 


536.097 13.553 0.38 1.000 

OCDD 


56.357 11.161 0.75 1.002 
2, 3,7,3-TCDF 


1,2,3,7,3-PeCDF 5.953 5.534 1.52 1.001 

2 ,3 ,4,7,8-PeCDF 37.952 5.911 •_ 1.59 1.001 


107.826 4.051 1.30 1.000 1 ,2 ,3 ,4 ,7 ,8-HxCDF 
43.714 3.830 1.38 1.000 1 . 2 . 3 . 6 . 7 . 8 - HxCDF 

1 . 2 . 3 . 7 . 8 . 9 - HxCDF • * i .OS l 
18.374 3.195 1.21 1.000 2 ,3 ,4 ,5 ,7 ,8 -HxCDF 

* . . . . . , . „ . „ . , . 3 9 6 . 3 5 3 7.141 1^09 1.000 

1 ,2 ,3 ,4 ,7 ,8 ,9-HpCDF 34.463"/ 8.598 < J 6  > 1.000 

1 , 2 ,3 ,4 , 6,7,8-HpCDF 

288.267 11.413 0.90 1.004 OCDF 

(1)	 C o n t r a c t - r e q u i r e d l i m i t s f o r RRTs and i o n abundance r a t i o s are s p e c i f i e d 

i n Tables 2 and 3A, r e s p e c t i v e l y , Method 1613 
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USEPA - ITD 


FORM IB EPA SAMPLE NO. 

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET 


Lab Name: USEPA REGION V I I 


Contract No.: SAS No.: 


Matrix (aqueous/solid/leachate): 


Sample Receipt Date: 


Ext. Date: 10/21/98 S h i f t : 


Analysis Date: 3-NOV-98 Time: 13:17» 


Extract Volume (uL): 20 


Injection Volume (uL): 1 


Diiution Factor: 


% Solids: 
Concentration Units (pg/L or ng/Kg dry weight) 


Episode Mo.: 


Lab Sample ID: 


Sample Wt/Vol: g or mL: 


I n i t i a  l Calibration Date: 01/08/98 


Instrument ID: ZAB-E4F 


GC Column ID: db5 


Sample Data Filename: AAL24040 


BlanJc Data Filename: 


Cal. Ver. Data,Filename: CS3110398 


I 7 5 
CONCENTRATION 


FOUND 
ANALYTE 


2,3,7,3-TCDD 


1,2.3,7,3-PeCDD 


1,2.3,4.7,3-HxCDD 

1.2.3.5.7.8- HxCDD 

1.2.3.7.3.9- HxCDD 


1,2,3,4,5,7,3-HpCDD 


OCDD 


2,3,7,8-TCDF 


1,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 


1,2,3,4,7,3-HxCDF 

1,2,3,5,7,3-HxCDF 

1,2,3,7,8,9-HxCDF 

2,3,4,5,7,3-HxCDF 


1.2.3.4.5.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 


OCDF 


3.324 i 

2.302 
14.287 
10.385 

94.136 

451.575 

4.083 

2.544	 > 
2.839 * 

13.121 
5.529 
1 . 9 2 1 / 
3.655 

73.593 r 
3.552 y 

16.581 

DETECTION ION ABUND. RRT 
LIMIT RATIO (1) (1) 

1.145 0.995 

1.398 

1.296 1. 000 
1.184 1.001 
1.251 1.000 

2.514 1.000 

1.440 1.000 

1.083 1.002 

0.969 1.001 
0.700 1.001 

1.900 i . oo i 
1.567 1.000 
1.259 1.004 
0.942 1.000 

2.351 1.000 
1.939 1.000 

2.463 0 .81 1.004 

(1)	 C o n t r a c t - r e q u i r e d l i m i t s f o r RRTs and ion abundance r a t i o s are s p e c i f i e d 
i n Tables 2 and 3A, r e s p e c t i v e l y . Method 1613 
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Referenced ^ A ^ A  f 
^ j ^ a ^ . ^ > Originatoj/ 

PHONE CONVERSATION RECORD 

Conversation with: . , Date / 9^/ ' ( 

Name A//77 / g ^ ,  - A ^ / o f / ^ A * Time 

nomp^y^T ^ ] A ^  ̂  
Address / W ^ g  - \V/w4/0 ^ ĵ fOriginator Placed Call 

• Originator Received Call 

rmQe^i-y^ WO.NO. ^M/Mft&SZPhnn,

Notes: 

A A&KHA-T^J r AA^/X&a^SS AAA* c/ tr&Mt

, J r - . A.S^cA ^A*Ast / ^ 

AJa^^t Anr £/?(>AA/',<A ^.^ysAy^rAar- tl 
r)ij#?/ur tA Attars, 'hs/ rwr*­
J-A^As^/r/^si #//?/> s J / c /  i AtAA^AA/^AsA 
ASA/IAAL/ //TAfr<? nuts- /ts?// /sJ/rt/A ^AS/>s/lAA<s /S y±h<* nuts' fJW-pA/#a Vrt ^fJAA^ 
rAo^sSAAa/A,,. AAr. CI^K/I t 

T^WX. >d Atoj/z/fSptr Megs A A AA? A^-A 
. ¥&jf>sf Jhr/r?*AA??' ^tA/TStqce. K r ^ e  s . 

Follow-Up-Action:. • Tickle File 

• Follow-Up By: _ 

• Copy/Route To:. 

1423-1823 4/16/93 
RFW 110-4-83 





SOTO. Reference71  S ' « " / £ ~ » « t y 
w«-«o«»™ Originator J 

PHONE CONVERSATION RECORD 

Conversation with: , Date ^ / / / —  ̂  
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KHODE ISLAND Dy.PKRTMF.NT OF ENVIRONMENTAL KANACH^NT 
DIVISION OF M R AND HAZARDOUS MATERIALS 

Co-.np 1 a i n t _ J j  w ft.s^lELiL^^^SJL 

-.npluint No. 8 3  " 2 3 

rr.e and Address of

Annonymoua

 Compla inan t : 

. 

Dace

T e l e . 
N o .  : 

 Compla in t
. A May 2, 1983 

 Received J _ _ 

Name and Address o f A l l e g e d

Centerdale Manor 

Centerdale, North Providence 

T e l e , 
No: 

Time: 

 Source: 

9 J . I  . 

t u  ~ of" Complaint : E*P o s  f 

, c e ^ T I n v e s t i g a t i o n o f Compla in t : . May 2, 1983 
Time: l l a ^ m  . 

i n d i n g s : 

Examination of
vias no odor or
at the s i t e . 

 the
 any

 area 
 oche 

hn P. Leo, Engineer 
Div is ion of A i r and Hazardous Materials 

JPL/km 
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Centredale Manor Page 1 of 2 
Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 

Project Note: Past Inventories of Drums Located on the Centredale Manor Site 
North Providence, Rhode Island 

Performed by: Sean P. Kennedy Date: 14 June 1999 

In order to determine the number of drums which were once located on the Centredale Manor site 
(the site), documents generated by Rhode Island's Department of Health (RI DOH) and Department 
of Environmental Management (RI DEM) were referenced by START to determine an estimated 
amount of drums which had been inventoried during past investigations*. 

An inspection report generated by RI DOH on 27 October 1977 stated that there were 20 to 50 drums 
noted in a "bog area" of the site. Another inspection report generated by RI DOH on 1 November 
1977 stated that there were 50 to 60 drums deposited over a "wide swampy area" of the site 
(presumably the same area as the previously stated "bog" area). 

An inter-office memorandum generated by RI DEM on 10 December 1980 states that during a 
1 December 1980 inspection, approximately 100 to 150 barrels were scattered along the bank of the 
Woonasquatucket River. The memorandum also states that the site borders the Woonasquatucket 
River on one side and a "marsh area" on the other, in which some of the drums were piled right on 
the bank of the Woonasquatucket River. This would indicate that RI DEM was describing a separate 
drum disposal area than the area(s) RI DOH had described in 1977. 

In a 17 March 1981 RI DEM Field Investigation Report, it is stated that approximately 600 drums 

(of which the contents of 161 drums were checked) were found scattered all over the site. The 

remaining drums could not be checked because they were either crushed or buried. It is assumed 

that this number includes areas along the bank of the Woonasquatucket River and the "bog" or 

"marsh" area. 


A RI DEM inter-office memorandum (no date included) was generated sometime after a drum 

sampling event on 27 February 1982. The memorandum states that about 300 to 400 55-gallon 

drums were removed by a Goldberg, Zoino, and Associates (GZA) subcontractor beginning on 22 

February 1982 and was completed about four days later. A Field Summary report was completed 

by GZA on 22 February 1982 which stated that the drums located along the bank of the 

Woonasquatucket River and the scattered drums along the south end and eastern portions of the site 

were removed by their subcontractor. A Field Summary report completed GZA on 26 February 

1982 stated that drums had been encountered during excavation activities earlier in the week; 

however, the number of excavated drums was not included in the report. 


'See Reference Numbers 52,53,55,58,59,72,73 in the Reference Section of the Centredale Manor Hazard Ranking 
System/National Priorities Listing Package for documents referenced for this project note. 

S:\99030006\pn_drums.wpd 



Centredale Manor Page 2 of 2 
Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 

In a 2 May 1983 RI DEM Complaint Investigation Report, it was stated that the remains of many 
crushed and empty drums exist at the end of the Centredale Manor parking lot; however, the number 
of crushed or empty drums was not included in the report. 

START Conclusions 

While a maximum of 60 drums were noted to be located along the "bog" or "marsh" area of the site, 
a maximum of 150 drums were noted to be located along the bank of the Woonasquatucket River, 
and approximately 600 drums were noted to be scattered all over the site, approximately 300 - 400 
drums were reportedly removed from the site. For the purpose of this evaluation, START 
acknowledges that, at the very least, 300 drums have been documented to have been removed from 
the site. Therefore, with the information stated above, it is estimated that 300 drums were disposed 
of at the site. 

S:\99030006\pn_drums.wpd 
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Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 

 Page 1 of 1 

Project Note: Explanations of Sample Quantitation Limit Calculations 
for 2,3,7,8-TCDD Detected in Samples Collected 
for the Centredale Manor Site 
North Providence, Rhode Island 

Performed by: Sean P. Kennedy Date: 15 June 1999 

The sample quantitation limits (SQLs) for the dioxin congener 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) were calculated as follows: 

For TCDD: 

Divide the detection limit of the sample by the percent solids of the sample. Divide that number by 
1,000 to convert to parts per billion (ppb) for the SQL of TCDD for that sample. The detection 
limits and percent solids for samples utilized in the Centredale Manor HRS Package can be found 
in Reference Number 68 of the Centredale Manor HRS Package. 

S:\99030006\pn_SQL.wpd 
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Project Note: Explanations of Sample Quantitation Limit Calculations 
for 2,3,7,8-TCDD Detected in Samples Collected 
for the Centredale Manor Site 
North Providence, Rhode Island 

Performed by Sean P. Kennedy Date: 15 June 1999 

The sample quantitation limits (SQLs) for the dioxin congener 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) were calculated as follows: 

For TCDD: 

Divide the detection limit of the sample by the percent solids of the sample. Divide that number by 
1,000 to convert to parts per billion (ppb) for the SQL of TCDD for that sample. The detection 
limits and percent solids for samples utilized in the Centredale Manor HRS Package can be found 
in Reference Number 68 of the Centredale Manor HRS Package. 
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PHONE CONVERSATION RECORD 

C jConversation with: Date I  I °l °f 
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• Tickle File Follow-Up-Action:. 

• Follow-Up By: 

• Copy/Route To: 
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Renata Wynnyk 
Environmental Scientist ® 

Roy F. Weston, Inc. 
Superfund Technical Assessment 
and Response Team (START) 
217 Middlesex Turnpike 
Burlington. MA 01803 
Phone: 6W-229-6430 
Fax: £17-272-3619 

'* Association *tin ^esowce aoci-c&c-s \nc. C C Johnson A Maineira PC ina Pffr Environmental Management .r.c 
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Robert L. Bates and 
Julia A. Jackson, Editors 
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Alexandria, Virginia 
1987 



eatuarine deposit 

inn. an estuary. 
eatuarine deposit A sedimentary deposit laid down in Che brack­

ish water of an estuary, characterized by fine-grained sediments 
(chiefly clay and silt) of marine and fluvial origin mixed with a 
high proportion of decomposed terrestrial organic matter it is 
finer-grained and of more uniform composition than a deltaic 
depoaiL 

eatuarine lagoon A lagoon produced by the temporary sealing of 
a river estuary by a 3torm barrier. Such lagoons are usually sea­
sonal and exist until the river breaches the barrier they occur in 
regions of low or spasmodic rainfall. Syn: blind estuary. 

eatuarine salinity Salinity that varies according to tidal or sea­
sonal conditions, as in an estuary. 

estuary (es'-tu-a'-ry) (a) The seaward end or the widened funnel-
shaped tidal mouth of a river valley where fresh water comes into 
contact with seawater and where tidal effects are evident; e.g. a 
tidal river, or a partially enclosed coastal body of water where the 
tide meets the current of a stream. Cf: freshwater estuary; inverse 
estuary; positive estuary, lb) A portion of an ocean, as a firth or 
an arm of the sea. affected by fresh water e.g. the Baltic Sea. (c) 
A drowned nver mouth formed by the subsidence of land near the 
coast or by the drowning of the lower portion of a nonglaciated 
valley due to the rise of sea level.—See also: ria; branching bay; 
liman: fjord. Etymol: Latin aestus. "tide". 

etang (e'-tang) A French term for a shallow pool, pond, or lake, esp. 
one lying among sand dunes, formed by the ponding of inland 
drainage by beach material thrown up by the sea, and gradually 
becoming filled with silt, like those along the Mediterranean coast 
of France le.g. in Languedoci. 

etched pothole solution pan. 
etch figure A marking, usually in the form of minute pits, pro­
duced by a solvent on a crystal surface: the form varies with the 
mineral species and the solvent, but conforms to the symmetry of 
the crystal. 

etching ietch'-ingj iai The reduction of the Earth's surface by the 
slow processes of differential weathering, mass wasting iesp. 
creep*, sheetwash. and deflation, 50 that areas underlain by more 
resistant rocks are brought into relief as the iess resistant rocks 
are lowered iRich, 1951). (b) A general term for the formation of 
a landform by erosion or chiseling, as the etching of a canyon by 
a stream. 

etchplain (etch'-plain) A relatively inextensive erosion surface, 
believed to develop by the comparatively rapid but local differen­
tial lowering, during uplift, of a peneplain surface kept at or near 
base level by the removal of a deep overlying cover of weathered 
rock. The feature was originally described as an "etched plain" by 
Wayland (1934). 

ethane leth'-ane) A colorless, odorless, water-insoluble, gaseous 
paraffin hydrocarbon, formula QjHn, which occurs in natural gas 
or can be produced as a by-product in the cracking of petroleum. 

ethmolith leth'-mo-litht A discordant pluton that is funnel-like in 
cross section. 

ethology (e-thol'-o-gyl The science concerned with animal behav­
ior, some effects of which are preserved in the fossil record, esp. 
as trace fossils. 

etindite (e-tind'-ite) A dark-colored extrusive rock intermediate in 
composition between leudtite and nephelimte, with phenocrysts 
of ciinopyroxene in a dense groundmass of leucite, nepheline. and 
ciinopyroxene. Named by Lacroix in 1923 for Etinde, Cameroon. 
Not recommended usage. 

etnaite (et'-na-ite) An alkali olivine basalt (Streckeisen, 1967, p. 
186). Not recommended usage. 

Etroeungtian (Et-ro-eung'-tianj European provincial stage: upper­
most Devonian. See also: Strunian. 

ottringite (ef-tring-ite) A mineral: Ca^AlrfSO^OFDu-26H20. It 
is isotopic with bentorite. Syn: •modfordite. 

eu- A prefix meaning "well" or "well developed". 
euaster (eu'-as-ter) A sponge spicule (microsclere) having the form 

of a modified aster in which the rays arise from a common center. 
Cf: streptaster. 

euautochthony (eu-au-toch'-tho-ny) Accumulation of plant re­
mains isuch as roots, stumps, tree trunks) that are now found in 
the exact place, and more or less in the correct relative positions, 
in which they grew. Cf: hypautochthony. 

eu-bitumen (eu-bi'-tu-men) A collective name for those fluid, vis­
cid, or solid bitumens that are easily soluble in organic solvents. 
Examples are petroleum, ozokerite, elaterite, and asphalt (Tom­
keieff. 1954). 

eulerhabd 

eucairite ieu-cai'-rite) A silver-white to lead-gray isometric miner­

al: CuAgSe. Also spelled: eukairite. 


euchlorin 1 eu-chlor'-in) An emerald-green mineral: (K.Nai,Cu, 

(SCviotOH)*. Also spelled: euchlonne; euchlonte. 


euchroite 1 eu'-chro-ite) An emerald-green or leek-green mineral­
CU*ASO«AOH).3H20. 


euclase leu'-clase) A brittle monoclinic mineral: BeAlSiO«(OH). It 

occurs in pale tones of blue, green, yellow, or violet, and is some­

times colorless: the blue variety is greatly esteemed by gem collec­

tors. 


eucolite 1 eu'-co-lite) A variety of eudialyte that is optically nega­
tive. Also spelled: eukolite. 

eucrite [ign| (eu'-critei A very basic gabbro composed chiefly of 
calcic plagioclase (bytownite, anorthite) and ciinopyroxene, with 
accessory olivine. Obsolescent. The name, given by Rose in 1864. 
is from Greek, "easily discerned". 

eucrite [meteorite] An achondritic stony meteorite composed es­
sentially of calcic plagioclase and pigeonite. It has a higher content 
of iron and calcium than that of howardite. Eucrites were original­
ly regarded as anorthite-augite meteorites. Syn: eukrite. 

eucryptite (eu-cryp'-titei A colorless or white hexagonal mineral-

LiAlSiCy 


eucrystalline teu-crys'-tal-linei macrocrystalline. 
eudiagnostic ieu'-di-ag-nos'-tici Said of the texture of a rock iesp. 

an igneous rock) in which all mineral components are of such size 
and shape as to be identifiable. The term includes both macrocrys­
talline and microcrystalline textures. It was originally used bv 
Zirkel in German as eudiagnostisch. Ant: adiagnostic. 

eudialyte leu-di'-a-lytei A pale-pink to brownish-red mineral: Na, 
<Ca.Fe--UZrSisOiTtOH.C'.jj. It is optically positive. Cf: eucolite. 
Syn: barsanovite. 

eudidymite 'eu-did'-y-mitej A white, glassy, monoclinic mineral: 
NaSeoiiOnOH). It 13 dimorphous with epididvmite. 

eudiometer eu-di-om'-e-teri An instrument such as a graduated 
glass tube for measuring the amouncs of different gases in a gas 
mixture by exploding the gases one at a time by passing an electric 
spark through the mixture. 

eugenesia 'eu-gen'-e-sisj The period of development and death of 
the organic material found in coal-ball concretions 1 McCullough. 
1977, p. 133). It is followed in order by syngenesis, diagenesis, and 
epigenesis. 

eugeocline leu-ge'-o-clinei A term "tentatively used in the Great 
Basin to describe lower Paleozoic siliceous assemblage rocks that 
may be continental rise deposits" Stewart & Pooie. 1974, p. 29). 
Cf: miogeocline. 

eugeogenous leu-ge-og'-e-nousl Easily weathered: said of a rock 
that produces by weathering a large amount of detritus. Ant: dys­
geogenous. 

eugeosyncline 1 eu'-ge-o-syn'-ciinei A geosyncline in which volcan­
ism is associated with clastic sedimentation; the volcanic part of 
an orthogeosyncline. located away from the craton iStille, 1940). 
Cf: miogeosynciine. Syn: pliomagmatic zone. See also: ensimatic 
geosyncline. 

euglenoid (eu'-gle-noid) One of a group of unicellular flagellates 
with a gullet and with the cell usually bounded by a fairly firm but 
flexible membrane instead of a ceil wall. 

eugranitic (eu-gra-nit'-ic) granular. 
euhedrai (eu-hed'-ral) (a) Said of a mineral grain that is complete­

ly bounded by its own rational faces, and whose growth during 
crystallization or recrystallization was not restrained or inter­
fered with by adjacent grains, (b) Said of the shape of such a 
crystal.—The term was proposed, originally in reference to igne­
ous-rock components, by Cross et al. (1906, p. 698) in preference to 
the synonymous terms idiomorphic and automorphic (as they 
were originally defined). Cf: anhedral; subhedral. 

euhedron (eu-hed'-ron) Geometrical term for a solid figure com­
pletely bounded by plane surfaces. In petrology, it applies to those 
grains completely bounded by natural crystal faces. PI: euhedrons; 
euhedra. Ant: anhedron. Syn: idiomorph. 

eukairite ieu-kai'-rite) eucairite. 
eukaryote I eu-kar'-y-ote) One of a major group of organisms, char­
acterized by a complex protoplasmic organization, a vesicular nu­
cleus, and various sorts of membrane-bounded cytoplasmic or­
ganelles. Cf: prokaryote. 

eukolite (eu'-ko-iitel A syn. of eucolite. Also spelled: eukolyte. 
eukrite (eu'-kritel eucrite [meteoritej. 
euktolite ieu'-kto-lite) venanzite. 
eulerhabd ieu'-Ie-rhabd) A sinuous stout U-shaped oxea (sponge 
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Centredale Manor Page 1 of3 

Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 
Project Note: Soil/Sediment Description Standardization, 

START Centredale Manor Samples 
Performed by: Joseph Schmidl, P.G. (\A(/\^ Date: 17 June 1999 

On 9 September 1998 and 15 January 1999, personnel from the EPA Region I Superfund Technical 
Assessment and Response Team (START) collected soil and/or sediment samples from the 
Centredale Manor site and locations along the Woonasquatucket River in Rhode Island. The sample 
collectors comprised engineers and scientists with a variety of backgrounds. During each sampling 
event, separate teams of collectors operated simultaneously across the study area. For this reason, 
the sample descriptions, while accurate and complete, do not follow a standard nomenclature system. 

During the preparation of the HRS Package for the Centredale Manor site, the inconsistency of the 
sample descriptions came to light. In order to establish observed release/contamination at the site, 
background samples of similar matrix were required for comparison to contaminated samples. As 
the samples were reviewed for compatibility with background samples, the descriptions were found 
to lack similarity. Therefore, it was decided that the soil/sediment matrix descriptions should be 
standardized in order to make it clear in the HRS package that appropriate background samples were 
used to establish observed release/contamination. 

The soil/sediment sample descriptions were reviewed by a professional geologist and translated into 
the Unified Classification System. The following general changes were made: 

•	 The sample color was listed first. 
•	 The primary grain size of the sample was listed, modified by secondary grain size(s), as 

appropriate. 
•	 Grain sizes were converted to standard scientific terminology (e.g., "small rocks" was 

translated to gravel). 
•	 For soil samples collected from the contaminated fill source, the description of native 

underlying material (i.e., silt underlying sandy fill) was included in the description as a 
secondary grain size, as these layers typically made up less than 10% of the sample interval. 

The following tables include the logbook descriptions of the samples and the resultant translations 
which were used in the HRS package for the Centredale Manor site. 

S:\99030006\pn_soils.wpd 



Page 2 of 3Centredale Manor 
Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 
Project Note: Soil/Sediment Description Standardization, 

START Centredale Manor Samples 
Performed by: Joseph Schmidl, P.G. 	 Date: 17 June 1999 

9 September 1998 

Sample Logbook Description Translation 

Soil Samples 

SS-02 	 Orange sandy soil with dark grey to black Orange silty sand. 

silty clay at approximately 14 inches. 

Debris present at sample location 

including rusted bung, cloth, brick, 

broken glass, etc. Heavy petroleum odor. 


Sediment Samples 


SD-10 Grav-black silt with traces of sand. Gray-black sandy silt. 


SD-11 Black organic silty clay. Black organic silty clay. 


SD-22 Brown-black silt and clay. Brown-black silt and clay. 


SD-26 Medium to coarse sandy soil (with Medium to coarse gravelly sand. 

pebbles). 


SD-27 Brown/gray coarse to medium sand. Brown/gray coarse to medium sand. 


SD-28 Brown coarse-grained sand. Brown coarse sand. 


SD-29 Light brown medium [to] coarse sand, Light brown medium to coarse silty sand. 

some fine black silty sand. 


SD-30 Dark brown to black clayey muck. Dark brown to black clay. 


SD-31 Medium to coarse sand, traces of silt, Medium to coarse gravelly, silty sand. 

with some pebbles. 

SD-32 	 Duplicate of SD-31 (Medium to coarse Medium to coarse gravelly, silty sand. 

sand, traces of silt, with some pebbles.) 


Orange gravelly sand Orange gravelly sand. 
SD-33 


SD-34 Black sandy silt with trace organics. Black sandy organic silt. 


S:\99030006\pn_soils.wpd 
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Hazard Ranking System/National Priorities Listing Package 
TDD No.: 99-05-0104 
Project Note: Soil/Sediment Description Standardization, 

START Centredale Manor Samples 
Performed by: Joseph Schmidl, P.G. Date: 17 June 1999 

15 January 1999 

Sample Logbook Description Translation 

Soil Samples 

SS-99-01 Medium brown small rocks with silt, trace organics. Brown silty gravel. 

SS-99-03 Medium brown small rocks, sand, and trace organics. Brown silty gravel. 

SS-99-04 Medium brown coarse sand, organic[s], [and] green and Brown organic coarse sand 
clear glass fragments. containing debris. 

SS-99-05 Duplicate of SS-99-04 (Medium brown coarse sand, Brown organic coarse sand 
organic[s], [and] green and clear glass fragments.) containing debris. 

SS-99-06 Light to medium brown organics, silt, trace sand and small Brown sandy, gravelly, organic silt. 

rocks. 

SS-99-00 Medium brown small rocks with silt and trace organics. Brown silty gravel. 

S:\99030006\pn_soils.wpd 
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S-EPA 
(nvtmtniMMt 
Afltner Office of Enforcement and Compliance 

Scope of the CERCLA Petroleum 

Exclusion 


**************** DISCLAIMER **************** 

The f o l l o w i n g e l e c t r o n i c f i l e contains the t e x t of a p o l i c y 

i ssued by the U.S. Environmental P r o t e c t i o n Agency (EPA). 

This f i l  e has been reformatted t o make i  t a v a i l a b l e t o you 

i n e l e c t r o n i c form. Formatting (margins, page numbering, 

e t c . ) may be d i f f e r e n t than the o r i g i n a l hard copy t o make-

the document more e a s i l y readable on your computer screen. 

Where graphics have been removed, the e d i t o r has noted i  t 

i n the t e x t . . This e l e c t r o n i c f i l e i s a courtesy copy of 

the o f f i c i a l p o l i c y . I f any discrepancies are found, the 

f i l  e copy (hard copy o r i g i n a l ) which resides at the U.S. 

EPA provides the o f f i c i a l p o l i c y . 


********************************** *.* ************ 


JUL 31 1987 

OSWER D i r e c t i v e #9838.1 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 


MEMORANDUM 


SUBJECT: Scope of the CERCLA Petroleum Exclusion Under 

Sections 101(14) and 104(a)(2) 


FROM: Francis S. Blake /s/ 
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One c r i t i c a l and r e c u r r i n g issue a r i s i n g i n the context of 

Superfund response a c t i v i t i e s has been the scope of the petroleum 

e x c l u s i o n under CERCLA. S p e c i f i c a l l y , you have asked whether used o i l 

which i s contaminated by hazardous substances i s considered "petroleum" 

under CERCLA and thus excluded from CERCLA response a u t h o r i t y and 

l i a b i l i t y unless s p e c i f i c a l l y l i s t e d under RCRA or some other s t a t u t e . 

For the reasons discussed below, we be l i e v e t h a t the contaminants 

p resent  i n used o i l or any other petroleum substance are not w i t h i n the 

petroleum exclusion. "Contaminants", as discussed below, are substances 

not normally found i n r e f i n e d petroleum f r a c t i o n s or present at l e v e l s 

which exceed those normally found i n such f r a c t i o n s . I f these 

contaminants are CERCLA hazardous substances, they are subject t o CERCLA 

response a u t h o r i t y and l i a b i l i t y . 


Background 


Under the Comprehensive Environmental Response, Compensation and . 
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L i a b i l i t y Act of 1980 as amended (CERCLA), governmental response 

a u t h o r i t y , release n o t i f i c a t i o n requirements, and l i a b i l i t y are l a r g e l y 

t i e d t o a release of a "hazardous substance." Section 104 authorizes 

government response t o releases or threatened releases of hazardous 

substances, or " p o l l u t a n t s or contaminants." S i m i l a r l y , l i a b i l i t y f o r 

response costs and damages under Section 107 attaches t o persons who 

generate, t r a n s p o r t or dispose of hazardous substances at a s i t e from 

which there i s a release or threatened release of such substances. 

Under Section 103, a release of a reportable q u a n t i t y of a hazardous 

substance t r i g g e r s n o t i f i c a t i o n t o the National Response Center. 


The term "hazardous substance" .is defined under CERCLA Section 

101(14) t o include approximately 714 t o x i c substances l i s t e d under four 

o ther environmental s t a t u t e s , i n c l u d i n g RCRA. Both the d e f i n i t i o n of 

hazardous substance and the d e f i n i t i o n of " p o l l u t a n t or contaminant" 

under Section 104(a)(2) exclude "petroleum, i n c l u d i n g crude o i  l or any 

f r a c t i o n t h ereof", unless s p e c i f i c a l l y l i s t e d under those s t a t u t e s . 

(See footnote 1 below) Accordingly, no petroleum substance, i n c l u d i n g 

used o i l , can be a "hazardous substance" except t o the extent i t i s 

l i s t e d as a hazardous waste under RCRA or under one of the other 

s t a t u t e s . Thus two c r i t i c a l issues i n assessing whether a substance i s 

s ubject t o CERCLA i s whether or not, and t o what extent, a substance i s 


11 "petroleum." This memorandum discusses the second type of petroleum 

e x c l u s i o n issue. The question, t h e r e f o r e , • i s not whether used o i  l i s 

"petroleum" and thus exempted from CERCLA j u r i s d i c t i o n , but t o what 

e xtent substances found i n used o i l which are not found i n crude o i l or 

r e f i n e d petroleum f r a c t i o n s are also "petroleum". I  f such substances 

are not "petroleum" then a release of used o i l c o n t a i n i n g such 

substances may t r i g g e r CERCLA response actions, not t o the release of 

used o i l , but t o the contaminants present i n the o i l . 


============ Foot Note ================ 

1 The f u l l t e x t s of these p r o v i s i o n s are as f o l l o w s : 


S ection 101 (14) 


The term [hazardous substance] does not include petroleum, 

i n c l u d i n g crude o i l or any f r a c t i o n thereof which i s not otherwise 

s p e c i f i c a l l y l i s t e d or designated as a hazardous substance under 

subparagraphs (A) through (F) of t h i s paragraph, and the term does 

not include n a t u r a l gas, n a t u r a l gas l i q u i d s , l i q u e f i e d n a t u r a l 

gas, or s y n t h e t i c gas usable f o r f u e l (or mixtures of n a t u r a l gas 

and such s y n t h e t i c gas). 


. Section 104 (a) (2) 


The term [ p o l l u t a n t of contaminant] does not i n c l u d e petroleum, 

i n c l u d i n g crude o i l and any f r a c t i o n thereof which i s not otherwise 

s p e c i f i c a l l y l i s t e d or designated as hazardous substances under 

s e c t i o n 101(14) (A) through (F) of t h i s t i t l e , nor does i t i n c l u d e 

n a t u r a l gas, l i q u e f i e d n a t u r a l gas, or s y n t h e t i c gas of p i p l e l i n e 

q u a l i t y (or mixtures of n a t u r a l gas and such s y n t h e t i c gas). 


Although the term "hazardous substance" i s defined by s t a t u t e , 

t h ere i s no CERCLA d e f i n i t i o n of "petroleum" and very l i t t l e d i r e c t 

l e g i s l a t i v e h i s t o r y e x p l a i n i n g the purpose or intended scope of t h i s 

e x c l u s i o n . None of the four e a r l y Superfund b i l l s o r i g i n a l l y excluded 

responses t o o i l , although the apparent precursor t o Section 101(14), 

found i n S. 1480, excluded "petroleum" without explanation i n a l l 

v ersions except t h a t introduced. The l e g i s l a t i v e debates on the f i n a l 

compromise i n d i c a t e only t h a t Congress intended t o enact l a t e r , separate 

superfund-type l e g i s l a t i o n to cover " o i l s p i l l s . " See g e n e r a l l y 126 

Cong. Rec. H11793-11802 (December 3, 1980) . 
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Since the enactment of CERCLA, the Agency has provided some 

i n t e r p r e t a t i o n s of the nature and scope of the petroleum exclusion. I n 

p r o v i d i n g guidance i n 1981 on the n o t i f i c a t i o n r e q u i r e d under Section 

103 f o r non-RCRA hazardous waste s i t e s the Agency s t a t e d t h a t petroleum 

wastes, i n c l u d i n g waste o i l , which are not s p e c i f i c a l l y l i s t e d under 

RCRA are excluded from the d e f i n i t i o n of "hazardous substance" under 

101(14). 46 Fed. Reg. 22145 ( A p r i l 15, 1981). (See footnote 2 below) 


I n 1982 and i n 1983, the General Counsel issued two opinions on the 

CERCLA petroleum exclusion. I n the f i r s t o p i n i o n , the General Counsel 

d i s t i n g u i s h e d under the petroleum exclusion between hazardous substances 

which are inherent i n petroleum, such as benzene, and hazardous 

substances which are added t o or mixed w i t h petroleum products. The 

General Counsel concluded th a t the petroleum e x c l u s i o n includes those 

hazardous substances which are inherent i n petroleum but not those added 

t o or mixed w i t h petroleum products. Thus, the exclu s i o n of d i e s e l o i l 

as "petroleum" includes i t s hazardous substance c o n s t i t u e n t s , such as 

benzene and toulene, but PCB's mixed w i t h o i l would not be excluded. 

Moreover, i f the petroleum product and an added hazardous substance are 

so commingled t h a t , as a p r a c t i c a l matter, they cannot be separated, 

then the e n t i r e o i l s p i l l i s subject t o CERCLA response a u t h o r i t y . 


============ Foot Note ================ 

2 I n the n o t i c e the Agency used the term "waste o i l  " without s t a t i n g 


whether i t was intended t o include a l l waste o i l or only 

u n a dulterated waste o i l . The. Agency has subsequently i n t e r p r e t e d 

the reference t o "waste o i l " i n t h i s n o t i c e t o include only 

u n adulterated waste o i l . 50 Fed. Reg. 13460 ( A p r i l 4, 1985). 


I n the second opinion, the General Counsel concluded th a t the 

petroleum exclusion as applied to crude o i l " f r a c t i o n s " includes blended 

g asoline as w e l l as raw gasoline, even though r e f i n e d or blended 

g a soline-contains higher l e v e l s of hazardous substances. The increased 

l e v e l o f hazardous substances r e s u l t s from the blending of raw gasoline 

w i t h other petroleum f r a c t i o n s t o increase i t s octane l e v e l s . Because 

v i r t u a l l y a l l gasoline which leaves the r e f i n e r y i s blended gasoline, 

the petroleum exclusion would include v i r t u a l l y none of t h i s f r a c t i o n i f 

the increased concentration of hazardous substances due only t o i t s 

processing made i  t subject to CERCLA. 


F i n a l l y , the Agency has i n t e r p r e t e d the petroleum exclusion i n two 

recent Federal Register notices. I n the A p r i l 4, 1985 f i n a l r u l e 

a d j u s t i n g r e p o r t a b l e q u a n t i t i e s under Section 102, the Agency provided 

i t s general i n t e r p r e t a t i o n of the exclusion: 


EPA i n t e r p r e t s the petroleum exclusion t o apply to materials 

such as crude o i l , petroleum feedstocks, and r e f i n e d petroleum 

products, even i f a s p e c i f i c a l l y l i s t e d or designated 

hazardous substance i s present i n such products. However, EPA 

does not consider materials such as waste o i l t o which l i s t e d 

CERCLA substances have been added t o be w i t h i n the petroleum 

e x c l usion. S i m i l a r l y , p e s t i c i d e s are not w i t h i n the petroleum 

e x clusion, even though the a c t i v e i n g r e d i e n t s of the p e s t i c i d e 

may be contained i n a petroleum d i s t i l l a t e : when an RQ of a 

l i s t e d p e s t i c i d e i s released, the release must be reported. 


50 Fed. Reg. 13460 ( A p r i l 4, 1985). 


I n March 10, 1986, the Agency published a n o t i c e of data 

a v a i l a b i l i t y and request f o r comments on the proposed used o i l l i s t i n g 

under RCRA. 51 Fed. Reg. 8206. I n t h a t n o t i c e , the Agency responded to 

commenters who had argued th a t the RCRA l i s t i n g would discourage used 
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o i l r e c y c l i n g because i t would subject generators, t r a n s p o r t e r s , 

processors, and users to Superfund l i a b i l i t y .  The Agency s t a t e d t h a t 
x


used o i l which contains hazardous substances at l e v e l s which exceed 

those normally found i n petroleum are c u r r e n t l y subject t o CERCLA. 51 

Fed. Reg. 8206 (March 10, 1986). Although the f a c t t h a t the used o i l i s 

contaminated does not remove i t from the p r o t e c t i o n of the petroleum 

e x c l u s i o n , the contaminants i n the used o i l are subje c t t o CERCLA 

response a u t h o r i t y i f they are hazardous substances. Accordingly, most. 

used o i l , even without a s p e c i f i c l i s t i n g , would not be f u l l y w i t h i n the 

petroleum exclusion, i r r e s p e c t i v e of the l i s t i n g . 


Discussion 


Because there i s no d e f i n i t i o n of "petroleum" i n CERCLA or any 

l e g i s l a t i v e h i s t o r y which c l e a r l y expresses the intended scope of t h i s 

e x c l u s i o n , there are several possible i n t e r p r e t a t i o n s which could be 

given t o t h i s p r o v i s i o n . However, we b e l i e v e t h a t our curre n t 

i n t e r p r e t a t i o n , under which "petroleum" includes hazardous substances 

n ormally found i n r e f i n e d petroleum f r a c t i o n s but does not include 

e i t h e r hazardous substances found at l e v e l s which exceed those normally 

found i n such f r a c t i o n s or substances not'normally found i n such 

f r a c t i o n s , i s most consistent w i t h the -statute and the relevant 

l e g i s l a t i v e h i s t o r y . Under t h i s i n t e r p r e t a t i o n , the source of the 

contamination, whether i n t e n t i o n a l a d d i t i o n of hazardous substances to 

the petroleum or a d d i t i o n of hazardous substances by use of the 

petroleum, i s not relevant to the a p p l i c a b i l i t y of the petroleum 

e x c l u s i o n . The remainder of t h i s memorandum explains i n greater d e t a i l 

t h i s i n t e r p r e t a t i o n and i t s l e g a l basis, and responds t o arguments 

r a i s e d i n o p p o s i t i o n to t h i s i n t e r p r e t a t i o n . 


The f o l l o w i n g i s our i n t e r p r e t a t i o n of "petroleum" under CERCLA 

101(14) and 104(a)(2), which we believe t o be co n s i s t e n t w i t h 

Congressional i n t e n t and the p o s i t i o n which the Agency has taken on the 

scope of the petroleum exclusion thus f a r . F i r s t , we i n t e r p r e t t h i s 

p r o v i s i o n t o exclude from CERCLA response and l i a b i l i t y crude o i l and 

f r a c t i o n s of crude o i l , i n c l u d i n g the hazardous substances, such as 

benzene, which are indigenous i n those petroleum substances. Because 

these hazardous substances are found n a t u r a l l y i n a l l crude o i l and i t s 

f r a c t i o n s , they must be included i n the term "petroleum," f o r t h a t 

p r o v i s i o n t o have any meaning. 


Secondly, "petroleum" under CERCLA also includes hazardous 

substances which are normally mixed w i t h or added t o crude o i l or crude 

o i l f r a c t i o n s during the r e f i n i n g process. This includes hazardous 

substances the l e v e l s of which are increased d u r i n g r e f i n i n g . These 

substances are also p a r t of "petroleum" since t h e i r ' a d d i t i o n i s part of 

the normal o i l separation and processing operations at a r e f i n e r y i n 

order t o produce the product commonly understood t o be "petroleum." 


F i n a l l y , hazardous substances which are added t o petroleum or which 

i ncrease i n concentration s o l e l y as a r e s u l t of contamination of the 

petroleum during use are not part of the "petroleum" and thus are not 

excluded from CERCLA under the exclusion. (See foot n o t e 3 below) I n 

such cases, EPA may respond to releases of the added hazardous 

substance, but not the o i l i t s e l f . 


We b e l i e v e t h a t an i n t e r p r e t a t i o n of "petroleum" t o include only 

indigenous, refinery-added hazardous substances i s the i n t e r p r e t a t i o n of 

t h i s p r o v i s i o n which i s most consistent w i t h Congressional i n t e n t . The 

language of the p r o v i s i o n , i t s explanation i n the l e g i s l a t i v e h i s t o r y , 

and the Congressional debates on the f i n a l Superfund b i l l c l e a r l y 

i n d i c a t e t h a t Congress had no i n t e n t i o n of s h i e l d i n g from Superfund 

response and l i a b i l i t y hazardous substances merely because they are 

added, i n t e n t i o n a l l y or by use, t o petroleum products. 
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The language of the petroleum exclusion describes "petroleum" 

p r i n c i p a l l y i n terms of crude o i l and crude o i l f r a c t i o n s . This 

language i s v i r t u a l l y i d e n t i c a l t o the language used i n an e a r l i e r 

Superfund b i l  l t o define " o i l . " (See footnote 4 below) There i s no 

i n d i c a t i o n i n the s t a t u t e or l e g i s l a t i v e h i s t o r y t h a t the term 

"petroleum" was t o be given any meaning other than i t s o r d i n a r y , 

everyday meaning. See Malat v. R i d d e l l , 383 U.S. 569, 571 (1966) (words 

of a s t a t u t e should be i n t e r p r e t e d where possible i n t h e i r o r d i n a r y , 

everyday sense) . Petroleum i s defined i n a standard d i c t i o n a r y as 


an o i l y flammable bituminous l i q u i d t h a t may vary 

from almost c o l o r l e s s t o black, occurs i n many 

places i n the upper s t r a t a of the e a r t h , i s a 

complex mixture of hydrocarbons w i t h small amounts 

of other substances, and i s prepared f o r use as 

g asoline, naphtha, or other products by various 

r e f i n i n g processes. 


Webster's Ninth New C o l l e g i a t e D i c t i o n a r y 380 (1985). Thus, an 

i n t e r p r e t a t i o n of the phrase "petroleum, i n c l u d i n g crude o i l or any 

f r a c t i o n t h e r e o f " t o include only crude o i l  , crude o i  l f r a c t i o n s , and 

r e f i n e d petroleum f r a c t i o n s - i s consistent w i t h the p l a i n language of the 

s t a t u t e . (See footnote 5 below) 


============ Foot Note ================ 

3 The mixing of two or more excluded petroleum substances, such as 


b lending of f u e l s , would not be considered contamination by use, 

and the mixture would thus also be an excluded substance. 


4 See H.R. 85, 96th Cong., 2d Sess. Section'101(s) (as passed by the 

House, September 1980) (""Oi l " means petroleum, i n c l u d i n g crude 

o i l or any f r a c t i o n or residue therefrom"). H.R. 85 was designed 

p r i n c i p a l l y t o provide compensation and assess l i a b i l i t y f o r o i l 

tanker s p i l l s i n navigable waters. As discussed below, the 

omission of t h i s " o i l s p i l l " coverage under the petroleum exclusion 

was b e l ieved t o be the most s i g n i f i c a n t omission i n terms of 

response t o environmental releases under the f i n a l Superfund b i l l . 


Although the b i l  l c o ntaining the precursor t o Section 101(14), S. 

1480, does not have a d e f i n i t i o n of "petroleum" i t s accompanying 

r e p o r t d i d e x p l a i n the term "petroleum o i l " i n the context of the 

t a x i n g p r o v i s i o n s : 


• The	 term "petroleum o i l " as used i n subsection 5 means petroleum, 

i n c l u d i n g crude petroleum and any of i t s f r a c t i o n s or residues 

o ther than carbon black. 


S. Rep. No. 96-848, 96th Cong., 2d Sess. 70 (1980). 


5 This d i s t i n c t i o n under the exclusion i n T i t l e I of CERCLA between 

petroleum as the substance t h a t leaves the r e f i n e r y and the 

hazardous substances which are added to i  t p r i o r t o , d u r i n g or 

a f t e r use was also made by Congress i n T i t l e I I  , the revenue 

p r o v i s i o n s or CERCLA. In T i t l e I I  , Congress made a d i s t i n c t i o n 

between "chemicals", petrochemical feedstocks and inorganic, 

substances, taxed i n Subchapter B of Chapter 38 of I n t e r n a l Revenue 

Code, and "petroleum", crude o i l and petroleum products, taxed i n 

Subchapter A. Section 211 of CERCLA. The l i s  t of taxed chemicals 

i ncludes many of the contaminant hazardous substances t y p i c a l l y 

found i n used o i l : arsenic, cadmium, chromium, lead oxide, and 

mercury. The term "petroleum products" was explained i n the 

l e g i s l a t i v e h i s t o r y as i n c l u d i n g e s s e n t i a l l y crude o i l and i t s 

r e f i n e d f r a c t i o n s . H. Rep. No. 96-172, p a r t I I I  , 96th Cong., 2d 
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Sess. 5 (1980) (to accompany H.R. 85). 


The only l e g i s l a t i v e h i s t o r y which s p e c i f i c a l l y discusses t h i s 

p r o v i s i o n states t h a t 


petroleum, i n c l u d i n g crude o i l and i n c l u d i n g f r a c t i o n s of 

crude o i l which are not otherwise s p e c i f i c a l l y l i s t e d or 

designated as hazardous substances under•subparagraphs (A) 

through (F) of the d e f i n i t i o n , i s excluded from the d e f i n i t i o n 

of a hazardous substance. The reported b i l  l does not cover 

s p i l l s or other releases s t r i c t l y of o i l . 


S. Rep. No. 96-848, 96th Cong., 2d Sess. 29-30 (1980) (emphasis added). 

Thus, the petroleum exclusion i s explained as an ex c l u s i o n from CERCLA 

f o r s p i l l s or releases ONLY of o i l . The l e g i s l a t i v e h i s t o r y c l e a r l y 

contemplates t h a t the petroleum exclusion w i l l not apply t o mixtures of 

petroleum and other t o x i c m aterials since these would not be releases 

" s t r i c t l y of o i l " . 


The Congressional debates on the f i n a l compromise Superfund 

l e g i s l a t i o n provides f u r t h e r c l a r i f i c a t i o n of Congressional i n t e n t 

concerning the scope of the petroleum exclusion, both i n terms of what 

t h i s p r o v i s i o n deleted from the b i l l and what i t d i d not. F i r s t , the 

major concern expressed w i t h respect to the f i n a l compromise b i l l was 

the omission of i t s o i l s p i l l j u r i s d i c t i o n due t o the petroleum 

e x c l u s i o n . See e.g. 126 Cong. Rec. H11787 (Rep. F l o r i o ) ( d a i l y ed. 

December 3, 1980); i d . at H11790 (Rep. B r o y h i l l ) ; i d . a t H11792 (Rep. 

Madigan); i d . at H11793 (Rep. Studds); i d . at H11795 (Rep. B i a g g i ) ; i d . 

at H11796 (Rep. Snyder) .• This omission was of concern because i  t was 

b e l i e v e d to leave c o a s t a l areas and f i s h e r i e s vunerable t o tanker s p i l l s 

of crude and r e f i n e d o i l , such as the wreck of the Argo Merchant,, and 

o f f s h o r e o i l w e l l accidents. 126 Cong. Rec. H11793 (Rep. Studds) ( d a i l y 

ed. December 3, 1980). see also 126 Cong. Rec. S10578 (proposed 

amendment t o S1480 by Sen. Magnuson) ( d a i l y ed. August 1, 1980); i d . at 

S10845 (proposed amendment t o S1480 by Sen. Gravel) ( d a i l y ed. August 

5, 1980). The omitted coverage of o i l s p i l l s was b e l i e v e d t o include 

approximately 500 s p i l l s per year, 126 Cong. Rec. H11796 (Rep. Snyder) 

( d a i l y ed. December 3, 1980), f a r less than the number of contaminated 

o i l releases each year. 


However, i t was c l e a r t h a t the omission of o i l coverage was 

intended t o include s p i l l s of o i l only, and there was no i n t e n t t o 

exclude from the b i l l mixtures of o i l and hazardous substances. The 

remarks of Rep. M i k u l s k i are t y p i c a l of the general understanding of the 

e f f e c t of the petroleum exclusion i n the f i n a l b i l l : 


The Senate b i l l i s s u b s t a n t i a l l y s i m i l a r t o the House measure, w i t h 

the exception t h a t there i s no o i l t i t l e . 


I r e a l i z e t h a t i  t i s disappointing t o see no o i l - r e l a t e d 

p r o v i s i o n i n the b i l l , but we must also r e a l i z e t h a t t h i s i s our 

only chance t o get hazardous waste dump s i t e cleanup l e g i s l a t i o n 

enacted. . . . 


Moreover, there i s already a mechanism i n place t h a t i s 

designed t o deal w i t h s p i l l s i n navigable waterways. There i s not, 

however, any p r o v i s i o n c u r r e n t l y i n our law t h a t addresses the 

p o t e n t i a l l y ruinous s i t u a t i o n of abandoned t o x i c dump s i t e s . 


I , t h e r e f o r e , believe t h a t i t i s imperative t h a t we pass the 

Senate b i l l as a very important beginning i n our attempt t o defuse 

the t i c k i n g environmental time bomb of abandoned t o x i c waste s i t e s . 


I d . at H11796. 


I n a d d i t i o n , several speakers s p e c i f i c a l l y i d e n t i f i e d such mixtures 
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as releases not only covered by the l e g i s l a t i o n but releases t o which 

the b i l  l was addressed. 


Mr. Edgar ... 

I n my State, hazardous substances problems have been 


discovered at an alarming r a t e i n recent years. I n the summer of 

1979, an o i l s l i c k appeared on the Susquehanna River near P i t t s t o n , 

Pa. When EPA o f f i c i a l s responded under s e c t i o n 311 of the Clean 

Water Act, they learned t h a t the s l i c k contained a v a r i e t y of 

h i g h l y poisonous chemicals i n a d d i t i o n t o the o i l . 


O f f i c i a l s estimate t h a t more than 300,000 gallons of acids, 

cyanide compounds, i n d u s t r i a l solvents, waste o i l and other 

chemicals remain at t h i s s i t e where they could be washed t o the 

surface anywhere i n a 10-square mile surface. 


I d . at H11798. See also 126 Cong. Rec. S14963 ( d a i l y ed. November 24, 

1980) (Sen. Randolph) (contaminated o i  l s l i c k ) . Other petroleum 

products c o n t a i n i n g hazardous substance a d d i t i v e s intended t o be 

addressed by the l e g i s l a t i o n include PCB's i n transformer f l u i d , i d . at 

S14963 (Sen. Randolph) and S14967 (Sen. S t a f f o r d ) , d i o x i n i n motor f u e l 

used as a dust suppressant, i d . at S1497.4 (Sen. M i t c h e l l ) , PCB's  i n 

waste o i l , i d . at (Sen. M i t c h e l l ) (See foo t n o t e '6 below) and 

contaminated waste o i l , i d . at S14980 (Sen. Cohen). Accordingly, 

Congress understood the petroleum exclusion t o remove from CERCLA 

j u r i s d i c t i o n s p i l l s only of o i l , not releases of hazardous substances 

mixed w i t h the o i l . 


There are two p r i n c i p a l arguments which have been r a i s e di n 

o p p o s i t i o n t o t h i s i n t e r p r e t a t i o n . F i r s t , the argument has been made 

t h a t t h i s i n t e r p r e t a t i o n narrows the petroleum exclusion t o the extent 

t h a t i t has became v i r t u a l l y meaningless. As we have noted i n previous 

o pinions on t h i s issue, an i n t e r p r e t a t i o n which emasculates a p r o v i s i o n 

of a s t a t u t e i s s t r o n g l y disfavored. Marsano v. L a i r d , 412 F.2d 65, 70 

(2d C i r . 1969). However, t h i s i n t e r p r e t a t i o n leaves a s i g n i f i c a n t 

number of petroleum s p i l l s outside the reach ofCERCLA. S p i l l s or 

releases of gasoline remain excluded from CERCLA under the petroleum 

e x c l u s i o n . As i n d i c a t e d by the l e g i s l a t i v e h i s t o r y f o r the 1984 

underground storage tank l e g i s l a t i o n , l e a k i n g of gasoline from 

underground tanks appears t o be the gr e a t e s t source of groundwater 

c ontamination i n the United States. 130 Cong. Rec. S2027, 2028 ( d a i l y 

ed. February 29, 1984) (Sen. Durenberger). I n a d d i t i o n , s p i l l s of crude 

or r e f i n e d petroleum are not subject t o Superfund, as was f r e q u e n t l y 

noted p r i o r t o i t s passage. See ge n e r a l l y 126 Cong. Rec. H11786-H11802 

( d a i l y ed. December 5, 1980). Moreover, under t h i s i n t e r p r e t a t i o n not 

a l l releases of used o i l w i l l be subject t o CERCLA since used o i l does 

not n e c e s s a r i l y contain non-indigenous hazardous substances or hazardous 

substances i n elevated l e v e l s . (See footnote 7 below) Although used 

o i l i s g e n e r a l l y "contaminated" by d e f i n i t i o n , see e.g., RCRA Section 

1005 (36), the i m p u r i t i e s added by use may not be CERCLA hazardous 

substances. 


6
 The i l l e g a l disposal of PCB's i n North Carolina described by 

Senator M i t c h e l l was a r e s u l t of the spraying of 131,000 gallons of 

PCB-contaminated waste o i l along a roadway.' See 126 Cong. Rec. 

H9448 ( d a i l y ed. September 23, 1980). 


7
 Data submitted to EPA by the U t i l i t y S o l i d Waste A c t i v i t i e s Group 

et a l . i n Appendix C of t h e i r comments on the RCRA Used O i l 

l i s t i n g , February 11, 1986. 


A second argument which has been made opposing t h i s i n t e r p r e t a t i o n 

i s t h a t Congress intended t o include i n the term "petroleum" a l l 
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hazardous substances added through normal use of the petroleum 

substance. However, even i f i t were p o s s i b l e t o determine i n a response 

s i t u a t i o n whether a hazardous substance was added i n t e n t i o n a l l y or only 

t hrough normal use or t o determine what a d d i t i o n s are " i n t e n t i o n a l " , the 

l e g i s l a t i v e h i s t o r y i s contrary t o such a d i s t i n c t i o n . As noted above, 

the Senate Report e x p l a i n i n g t h i s p r o v i s i o n s t a t e s t h a t i  t excludes 

releases or s p i l l s s t r i c t l y of o i l . This explanation expresses 

Congressional intent- t h a t releases of mixtures of o i l and t o x i c 

chemicals, i . e . releases which are not s t r i c t l y of o i l , would be subject 

t o CERCLA response a u t h o r i t y . Releases of contaminated o i l even i f 

contaminated due t o "normal use" are not releases s t r i c t l y of o i l . 


Furthermore, the Congressional debates p r i o r t o passage c l e a r l y 

i n d i c a t e an i n t e n t t h a t contaminated o i l would be subject t o Superfund 

as several such releases were discussed as the focus of the l e g i s l a t i o n . 

Congress was concerned w i t h the environmental and h e a l t h e f f e c t of 

abandoned t o x i c waste sites', not whether the presence of such hazards 

was i n t e n t i o n a l or due to normal p r a c t i c e s . I n f a c t , one of the 

petroleum-hazardous substance mixtures most o f t e n mentioned during the 

debates was tha t of PCB contaminated o i l , which i s a type of 

contamination arguably r e s u l t i n g the "normal use" of the o i l i n 

t r ansformers. Accordingly, -an i n t e r p r e t a t i o n of the.petroleum exclusion 

which includes as "petroleum" hazardous substances added during use of 

the petroleum would not be consistent w i t h Congressional i n t e n t . 


F i n a l l y , although the Superfund Amendments and Reauthorization Act 

of 1986 (SARA) contains several p r o v i s i o n s r e l a t e d t o o i l and o i l 

r eleases, i t d i d not amend the petroleum exclusion under CERCLA. 

Moreover, the new provi s i o n s concerning o i l and o i l releases and t h e i r 

l e g i s l a t i v e h i s t o r y do not i n d i c a t e a Congressional i n t e n t i n c o n s i s t e n t 

w i t h t h i s opinion. 


The~only discussion of "petroleum" i n the Conference Report f o r 

SARA i s i n the context of d e f i n i n g the scope of the new petroleum 

response fund f o r leaking underground storage tanks under S u b t i t l e I of 

the Resource Conservation and Recovery Act (RCRA). S u b t i t l e I defines 

"petroleum" i n a manner nearly i d e n t i c a l t o CERCLA. The Conference 

Report s p e c i f i e s t h a t used o i l would be subject t o the response fund 

n o t w i t h s t a n d i n g i t s contamination w i t h hazardous substances. H. Rep. 

No. 99-962, 99th Cong., 2d Sess. 228 (1986). The Conference Report i s 

not i n c o n s i s t e n t w i t h the Agency's p o s i t i o n on "petroleum" under CERCLA 

s ince i  t merely s p e c i f i e s t h a t the l e a k i n g underground storage tank 

(UST) response fund i s applicable t o tanks c o n t a i n i n g c e r t a i n mixtures 

o f o i l and hazardous substances, as w e l l as t o tanks c o n t a i n i n g 

uncontaminated petroleum. I n f a c t , the Report f u r t h e r states t h a t the 

UST response fund must cover releases of used o i l from tanks since 

"releases from tanks containing used o i l would not r i s e t o the p r i o r i t y 

n ecessary...for CERCLA response", i d . (emphasis added), not because such 

r eleases would be e n t i r e l y excluded from CERCLA j u r i s d i c t i o n . Se'e also 

132 Cong. Rec. S14928 ( d a i l y ed. October 3, 1986) (Senator Chaffee) 

(Nothing i n Section 114, p e r t a i n i n g t o l i a b i l i t y f o r releases of 

r e c y c l e d o i l , " s h a l l a f f e c t or impair the a u t h o r i t y of the President t o 

take a response a c t i o n pursuant t o Section 104 or 106 of CERCLA w i t h 

r espect t o any release...of used o i l or recycled o i l " ) ; 132 Cong. Rec. 

H9611 ( d a i l y ed. October 8, 1986) (Rep. Schneider) ("...the o i l 

companies are r i g h t f u l l y assessed a s i g n i f i c a n t share- of the Superfund 

tax...Waste o i l s laced w i t h contaminants have been i d e n t i f i e d at l e a s t 

153 Superfund s i t e s i n 32 St a t e s . " ) . 


Return to the top of this document. 
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mm ^ ^ — o 
Sgffi I t UTED STATES ENVIRONMENTAL PROTECTION AGENCY 

^ OFRCE OF RESEARCH AND DEVELOPMENT 
ENVIRONMENT*!. HESEARCH LABORATORY 

27 TARZWeiX DRIVE 
NARRAGANSETT. RHODE ISLAND 02882 

M  y 26,1996 

Reference 82 

Indira BaJJrissc m. Urban Environmental Project Manager 
EPA - Region 
John F. Kennci r Federal Building 
Boston, MA 0: 103-0001 

Dear Ms. Balk: soon: 

We hav completed work on the fish samples from, the Woonasquatucket River. Chemical 
analyses were c nducted on twotissue types (muscle and offal) from sunfish and American eel. 
For the sunfish Valley Street site), three composite samples (composite of five individual fish) 
were analyzed >r each rype of tissue. The three eels thai were collected from the Smith Stree: 
location were c nbined into one composite sample for each tissue type (muscle and offal). All of 
the chemical an lyses were conducted using the methods described in the Laboratory Operating 
Procedures that vere previously provided. 

Attache* please find data tables that contain the results of our analyses. Also included for 
each suite of an ytes (metals, PCBs and chlorinated pesticides, and PCDD/Fs) is a summary of 
the quality cont -Vqualiry assurance information. Please note that the data for the coplanar PCBs 
(congeners 77, '.6 and 169) are on the table with the PCDD/PCDF results. These toxic 
congeners were leasured along with the PCDDs and PCDFs using GC-MS because of their 
importance and )w abundance relative to other PCB compounds. Also note that they are 
reported with or ts of pg/g instead of ng/g. 

Please call me a- .'401)782-3091 if you have any questions. 

Sincerely, 

Richard J. PrueU 
Research Chemi 

cc: S. Jayaraman 
D. McGovern 
R. McKinney 
N. Rubinstein 
S. Schimmel 
B. Taplin 
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Woonasqua tucke t River Fish Samp les (ug/g wet ) 


sampnum chemld kind sta date description 


903008 26192 BGM WR1 6/13/96 Sunfish muscle composite 1 


903010 26194 BGM WR1 5/13/96 Sunfish muscle composite 2 

903011 26195 BGO WR1 5/13/96 Sunfish olfal composite 1 


• 903012	 26196 BGM WR1 5/13/96 Sunfish muscle composite 3 

903013 26197 BGO WR1 5/13/96 Sunfish offal composite 1 


'1903014 26198 EEM WR2 5/13/96 Eel muscle composite 1 

903015: 26199 EEO WR2 5/13/96 Eel olfal composite 1 


Cd 

<0.002 
u.oo 

<0.002 
0.12 

<0.002 
0.08 

<0.002 
0.22 

Cr 

on? 
u.<n 

0.03 
0.22 

0.03 
0.38 

0.04 
0.10 

Cu 

n w 
5.13 

0.31 
2.12 

0.31 
4.60 

0.71 
8.84 

NI 

0.21 

<0.13 
0.13 

<0.13 
0.25 

<0.13 
0.14 

Pb 

2.30 

0.01 
0.66 

0.03 
2.49 

0.12 
0.55 

Zn 

26.6 

12.9 
21.6 

14.7 
24.2 

24.9 
32.6 

Hg 

0.04 

0.15 
0.04 

0.19 
0.05 

0.17 
0.06 
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Woonasquatucket River Ffsh Samples QA Summary (ug/g dry) 

sampnum chemid kind description rep 

92426 26190 KP Procedural blank 1 

.̂u i o i uvjfMw i uognsn muscia rer material 1 
' DORM1 Certified value 

. DORM1 Recovery 

903014 26198 EEM Procedural replicate 
903014 26198-2 EEM Piocedural replicate 
903014' 26198-3 EEM Procedural replicate 

%RSD 

Cd Cr Cu NI Pb Zn Hg 

< 0.01 < 0.06 < 1.00 < 0.65 < 0.03 < 0.30 < 0.003 

0.07 3.05 4.77 < 1.01 0.47 20.2 0.90 
0.09 3.60 5.22 1.20 0.40 21.3 0.80 
81% 85% 91% 118% 95% 113% 

< 0.005 0.12 1.96 < 0.36 0.34 69.2 0.46 
< 0.007 0.13 1.81 < 0.46 0.30 68.6 0.46 
< 0.007 0.16 1.87 < 0.49 0.32 75.1 0.46 

15% 2% 6% 5% 3% 
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Woonasquatucket Fish Samples 

Fish Offal and Muscle Analysis for PCBs and Pesticides 


•axnDtion RSH OFFAL FISH MUSCLE FISH OFFAL PISH MUSCLE 
C- i C-2 C-2 

PCBa 

CBooa 0.85 0.30 1.46 (0-21) 
CSO 18 5.50 2.05 4.92 0.73 
C8028 48.7 15.6 1Z2 1.58 
CB052 66.8 18.3 51.4 5.38 
CB044 19.2 S.44 12.0 1.54 
CS066 79.5 21.9 38.9 3.97 
C8101 71.1 16.1 154 13.5 

cana 63.4 15.6 135 12.1 
C81S3 30.2 16.3 142 12.1 
CB10S 29.3 7.70 34.1 3.S7 
C8133 71.3 16.9 150 14.4 
C8137 35.4 6.31 22.9 2.44 
CB128 11.4 229 29.7 2.37 
C8180 50.3 9.62 47.2 4.07 
C8170 18.3 3.66 16.9 1.64 
C8195 11.5 2.49 10.1 1.03 
C82Q6 13.9 4.09 21.0 Z03 
C8209 11.9 2.71 10.3 1.27 

PESTICIDE 

HC0 0.46 0.17 1.57 0.26 
PPDDE 43.1 10.9 63.2 5.35 
LINDANE 0.26 (0.45) 0.26 (0.45) 
ACHLORDA : 5.13 1.09 16.7 1.40 
TNONACHL' H 20.0 4.03 40.6 3.38 
PPOOD 21.0 4.03 27.2 3.51 
PPDOT 1.85 1.47 10.9 1.44 

Concantraticr ore in ngft̂ watWdghL 
Numbara with (  ) are Method Detection Limits. 

PISH OFFAL 

C-1 

1.30 

4.43 

9.38 

45.4 

10.5 

26.3 

109 

36.0 

90.2 

23.2 

93.1 

14.5 

17.1 

23.9 

10.0 

4.46 

3.58 

440 

1.05 

60.0 

0.26 

10^ 

25.7 

22.0 

3.41 

FISH MUSCLE 


C-3 


0.21 

0.74 

1.64 

5.39 

1.44 

3.10 

8.9S 

6.94 

7.43 

2.09 

8.00 

1.5S 

2.51 

1.08 

0.52 

1.C0 

0.64 

0.18 

SA7 

(0-45) 

0.79 


Z35 


2.57 

C.74 
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Woonasquatucket Fish Samples 

£el Offal and Muscle Analysis for PCBs and Pesticides 

PCBs E-1 E-2 
ANALYTES Muscle OFFAL 
C8008 (0.21) (0.21) 
C8018 0.21 (0.16) 
C8028 2.51 0.76 
C8052 24.3 5.70 
C8044 4.31 1.08 
C8066 10.2 3.7S 
CB101 48.9 10.9 

cana S4.6 16.0 
C8153 77.6 16,8 
C8105 22.7 5.13 
CB13S 90.0 18 J 
CB187 16.7 3.36 
C8128 17.5 3.23 
CB180 29.5 4.34 
C8170 9.59 •1.83 
CS195 7.40 1.74 
C8206 15.5 3.31 
CB209 7.55 1.S9 
PESTICIDES 

HC8 2.37 0.58 
PPODE 39.5 8.16 
LINDANE 0.78 (0-45) 
ACHLORDANE 24.3 aa3 
TNONACHLOR 38.1 7.23 
PPD0D 25.3 7.35 
PPDDT 14.5 0.36 

Concentrations are in ng/g wet weight. 

Numbers within ( ) are Method Detection Limits. 
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CARP 1 

Standard Reference Material* 


PCBs and Pesticides 

NRC NIST 93" Exercise 
PC 3a Certified cone Certified cone Consensus 

Results 

CBooa 1.7S 3.9 (2.7) 
C3018 16.4 25.5(1.4) 21.3(4.9) 
CB023 21.5 24.1(0.91 29.3 (8.2) 
C8052 106 124 ± 32 119(16) 113(32) 
C8044 7Z3 65(4.7) 68(13) 
C506S 112 161(7.0) 134(41) 
CS101 120 124 i 37 119.7f£2) 120(19) 

can 8 127 132 ± 60 95.5:5.3) 117(32) 
C8153 91.4 831 39 61.7(3.7) 82(21) 
C8105 51.2 54 r 24 44.3(2.1) 51 (16) 
C8138 91.9 102-23 101.6(6.4) 101 (26) 
CB187 33.2 33.0(3.3): 29.6 (7.S) 
C8128 16.9 21.5(2.0) 16.9 (4.9) 
C8180 46.2 46 = 14 45.2(5.3) 42(11) 
C8170 20.6 22 ; 3 20.6(1.2) 21.1 (5.7) 
CB195 5.51 5.79(0.46) 4.5(1.4) 
CB206 6.15 4.89(0.11) 4.6(1.4) 
C8209 5.50 5.55(0.19) 4.7(1.3) 

PESTICIDES 

HC8 Z38 3.2 (1.0) 
PPOOE 146 124(5.0) 149 (25) 
LINDANE 0.52 1.4(1.3) 
ACHLORDANI 8.15 13.1(1.4) , 9.1 (4.6) 
TNONACHLOI 10.2 15.3(.5Q) 9.5 (9.9) 
PPDDD 92.7 77.3(5.1) 74.4 (22.1) 
PPDOT (0.66) 7.79(0.26) 15.0 (8.1) 

Concentrations a In ng/g wet weight 

Standard Refei ice Material': CARP-1 •Ground Whole Carp Reference Material for 
Organochlorine cmpounds* was obfalned from National Research Council (NRC) of Canada. 
CARP-1 has NF : certified concentrations, fta results ol Nations Institute of Standards and 
Technology (NI.' ") analyses and the exardse concensus resutts from 1993 in which CARP-1 
waauaedasan ntercomparison material for the N1ST/NOAA/EPA Organics OA program 

.7/10/96 CARP.XLS 
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US EPA 
Atlantic Ecology Division 

Reg. 1 Technical Assistance 
Woonasquatucket River Fish 

Sample Name: 
Data Re Name: 
Sample Description: 
Tissue Type: 

Si 

5251A 
S69.D 
fish C-1 
usde 

262S2A 
A6570.D 

Sunfish C-1 
Offal 

262S3A 
A6S71.D 

Sunfish C-2 
Muscle 

26254A 
A6572.D 

Sunfish C-2 
Offal 

262S5A 
A6S73.D 

Sunfish C-3 
Muscle 

26Z56A 
A6576.D 

Sunfish C-3 
Offal 

26257A 
A6S77.D 
EeJE-1 
Muscle 

26253A 
A6573.D 
Eel E-1 
..Offal 

COMPOUND PG/G WET WT. 

2,3,7,3-TCOD 
2.3,7,3-TCDF 

17 
ND 

75.6 
NO 

63.1 
ND 

S54 
ND 

42.2 
ND 

385 
ND 

91.7 
ND 

31.3 
ND 

Z4,8,3-TC0T ND ND ND ND ND ND NO NO 

1,2,3,7,3-PeCOD 
1,2,3,7,8-PeCOF 
2.3,4.7.3-PeCDF 

MO 
HO 

ND 
NO 
ND 

ND 
1.73 
ND 

ND 
ND 
ND 

ND 
ND 
NO 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

1,2.3,4.7,3-HxCOD 
1,23,6,7,3-HxCOD 
1,2,3,7,8,9-HxCDD 
1,2.3,4,7.3-HxCDF 
15.3,6,7,3-HxCDF 
1£3,7,a,9-HxCDF 
. 2,3,4,6,7,3-HxCDF 

•JD 
40 
>ID 
4D 
JO 
iO 
JD 

ND 
ND 
ND 
NO 
ND 
ND 
ND 

ND 
11.3 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 
ND 
ND 
ND 
ND 
ND 

7.76 
6.19 
ND 
ND 
ND 
ND 
ND 

ND 
10.3 
ND 
ND 
ND 
NO 
ND 

ND 
NO 
ND 
ND 
ND 
ND 
ND 

1.2,3,4,6,7,3-HpCDD
1,2,3.4,6 J,S-HpCOF
1,Z3.4,7,3,9-HpCOF

 ID
 ID

 \Q

 ND
 NO

 N D

 ND
 ND

 ND

 ND
 ND

 ND

 ND
 ND

 ND

 ND
 ND

 ND

 ND
 ND

 ND

 ND 
 ND 

 NO 

OCDD 
OCDF 

ID 
10 

ND 
NO 

ND 
ND 

ND 
ND 

ND 
NO 

NO 
NO 

ND 
ND 

ND 
ND 

CB77 
C3126 
CB169 

£0 
12 
D . 

4080 
71.8 
ND 

84.8 

ND 

478 
131 
ND 

59.5 
io.a 
3.78 

502 
35.2 
3.7 

10.8 
139 
33.5 

26.a 
13.2 
ND 
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Reg. 1 Tech. Assist Woonasqi iucket River Project 	 Reg. 1 Tech. Assist Woonasquatuckat River Project 

CRM CARP-1 


Sample Name:

Data File Name:

Sample Description:

Tissue Type:


COMPOUND 

2.3,7,8-TCDO 
2,3,7,3-TCOF 

2,4,6,3-TCDT 

1,2,3,7,8-PeCCD 
1,Z3,7,3-PeC0F 
2.3.4.7,3-PeCDF 

1.2,3,4,7, 3-HxCDD 
U.3,6,7, 3-HxCDD 
1,2,3,7,3, 9-HxCDO 
1.2,3,4,7, 3-HxCDF 
1,2,3.6.7, 3-HxCDF 
1.Z3.7.8, ,9-HxCDF 
2,3,4,6,7, ,3-HxCDF 

1,2,3,4,6,7,3^pC00
1^,3,4,6,7,3-HpCDF
1,2,3,4,7,3,9-HpCOF

OCDD 
OCDF 

CS77 
CS126 
CS169 

 284C \ Certified 
 A6S7 0 Values 

 CRMC :P-1 CRM CARP-1 
 Mu» s Muscle 

G/G WET WT. 

4.2 6.6 +/- 0.6 

11. 11.9 +Z-2.7 

NC NA 

3.3! 4.4 1.1 

.4.7! 5.0+/-Z0 

13.1 NA 

NC 1.9 +/-0.7 

7.6- S.6+/-1.3 

ND 0.7 +/- 0.4 

NC NA 

NC NA 

NO NA 
ND NA 

 8.26 	 6.5 +/-1.8 

 ND NA 
 11.C NA 

NO 6.3+/-1.9 
ND NA 

1031 NA 

368 NA 
NA 24 

Procedural Blank 

Sample Name: 
Data Re Name: 
Sample Description: 

COMPOUND 


2J.7.3-TCOO 


2A7.3-TC0F 


2,4,6,3-TCDT 


1.2,3,7,3-PaCDO 


1,2,3,7,3-PeCDF 


2̂ ,4,7,3-PeCOF 


1.2.3.4.7.8- HxCOO 


1.2,3,S.7,3-HxCD0 


1.2.3.7.3.9- HxCDD 


1,Z,3,.i,7,3-HxCDF 


1,2,3,6,7.3-HxCDF 


1,2,3,7,3,9-HxCOF 


2,3,4,6,7,3-HxCOF 


1,2,3,4,6,7,3-HpCDD


,1,2,3,4,6,7,3-HpCDF


1,2,3,4,7,8,9-HpCDF


OCDD 

OCDF 


CB77 

CS126 

CB169 


2B569X 
A6S74.D 
Proc. Stfc. 

PG/G WET WT. 


NO 


ND 


NO 


ND 


NO 


ND 


ND 


ND 


ND 


NO 


NO 


ND 


NO 


 ND 


 ND 


 NO 


ND 

NO 


3.21 

NO 

NO 


WOONQAJ0-S 
7/23/96 . 
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P H O N E C O N V E R S A T I O N R E C O R D 

Conversation with: Date — Z ? L _ / 

Name SJ?/*/^ /f>s'S7<?'S' Time /SVdjT MJ*0wT) 

PnmpanV AAAAs<?A'JA^6k«AMtto^/MjJ' & 7>£"l 

Address j j  Q Originator Placed Call 

f r o i / ^ m  c . AAA- ~ • Originator Received Call 

Phone 

Subject 

Notes 
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• Tickle File / / Foilow-Up-Action: 

• Follow-Up By: _ 

• Copy/Route To:. 
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US EPA Approval Signature Date 
April 28,1999 
B-99-04-E-07 

Revised: June 9,1999 
Ms. Christine Clark 
Regional Sample Control Custodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region I 
60 Westview Street 
Lexington, Massachusetts 02421 Reference 84 

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 118 B 
Case No. 3428 / SDG No. 3428-CMS-109 
Triangle Laboratories - Durham, NC 
Woonasquatucket River/Centredale Manor Site, N. Providence, RI 

L 
Dioxin/Furan: 22/Soil/3428-CMS-109, 3428-CMS-l 17, 3428-CMS-118, 3428-CMS­

124, 3428-CMS-I25, 3428-CMS-126, 3428-CMS-126DUP, 
3428-CMS-127, 3428-CMS-128, 3428-CMS-131, 3428-CMS-132, 
3428-CMS-133, 3428-CMS-134, 3428-CMS-139, 3428-CMS-140, 
3428-CMS-141, 3428-CMS-147,3428-CMS-152, 3428-CMS-153 
3428-CMS-155, 3428-CMS-160, 3428-CMS-l60DUP 
(Soil Field Duplicate Pairs/3428-CMS-126 and 3428-CMS­
126DUP, 3428-CMS-160 and 3428-CMS-l60DUP) 

1/Soil PE/PC00255 

Dear Ms. Clark: 

A Tier III data validation was performed on the Dioxin/Furan analytical data for 22 soil samples 
and one PE sample collected by Roy F. Weston, Inc. for the U.S. EPA at the Woonasquatucket 
River/Centredale Manor Site in N. Providence, RI. The samples were analyzed according to 
EPA Method 8290 Rev. 0, September 1994. The samples were validated using first the criteria in 
EPA Method 8290, defaulting second to Region I  . EPA-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses. December 1996 criteria and finally to EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98). Unless otherwise stated all criteria used were Method 8290 criteria. The data 
were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness (CSF Audit - Tier I) 


* • Preservation and Technical Holding Times 

* • PE Samples/Accuracy Check 

* • Window Defining Mix 


ol 



Ms. Christine Clark April 28, 1999 
Page 2 B-99-04-E-07 

Revised: June 9,1999 

* • Initial and Continuing Calibrations 
* • Chromatographic Resolution 
* • Instrument Sensitivity Check 

•	 Blanks 
• Matrix Spike/Matrix Spike Duplicate 

* • Laboratory and Field Duplicates 
• Intemal/Clean-up/Recovery Standards 

* • Sample Analysis and Identification 
• Sample Quantitation 

* • Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 
• Toxicity Equivalency Factor (TEF) and Isomer Specificity 

* • Required Sample Reruns and Second Column Confirmation 
• System Performance 


* - All criteria were met for this parameter. 


The following information was used to generate the Data Validation Memorandum 
attachments: 

Table I  : Recommendation Summary Table - summarizes validation recommendations 

Table I I  : Overall Evaluation of Data - summarizes Site objectives and potential usability issues 

Data Summary Tables - summarize accepted, qualified, and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a summary of the site investigation/assessment objectives: 

*	 To determine the nature and extent of soil dioxin/furan contamination along/near the 
Woonasquatucket River and at Centredale Manor 

*	 To determine potential sources of dioxin/furan contamination 

*	 These data will be used to determine potential health effects based upon a dry weight 
2378-TCDD TEQ action limit of 1 ppb. 

TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported 
TEQs greater than 0.020 ppb. 

One single blind performance evaluation (PE) sample (fortified native soil PC00255) was 
evaluated for this SDG. All congeners and homologue groups were scored acceptable. 

The majority of the sampling and analysis quality control met acceptance criteria and the sample 
data can be used for the site objectives. 
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Data Completeness 

Several pages were missingfrom the raw data package. Pages 1180-1201 were requested from 
the laboratory via the EPA WAM on 4/6/99. These pages were received on 4/12/99. 

Pages 1058 and 1439 were missingfrom the raw data package and were requestedfrom the 
laboratory via the EPA WAM on 6/4/99. These pages were received on 6/4/99 by fax. 

Matrix Spike/Matrix Snike Duplicate 

One matrix spike/matrix spike duplicate pair was evaluated for this SDG (3428-CMS-l24). The 
2378-TCDD isomer had a low %recovery and did not meet the recovery criterion of 50-150% for 
soils/sediment as specified in EPA Region I's Environmental Services Assistance Team Dioxin 
Data Validation SOP ESAT-01-0007 (11/20/98). However, samples were not qualified since the 
native concentration of 2378-TCDD was greater than 4x the spike amount. 

Blanks 

The table below summarizes the compounds that were detected in the laboratory method blanks, 
the action levels, and the samples affected: 

Compound Type of Blank Blank Action Level Samples Affected 
Concentration ng/Kg 

ng/Kg 

1234678-HpCDD Method Blank 0.54 2.7 None 

OCDD Method Blank 1.1 11. None 

123478-HxCDF Method Blank 0.40 2.0 3428-CMS-l27, 3428-CMS-l53 

123678-HxCDF Method Blank 0.30 1.5 3428-CMS-127, 3428-CMS-128, 
3428-CMS-132, 3428-CMS-133 

123789-HxCDF Method Blank 0.30 1.5 3428-CMS-109, 3428-CMS-l 18, 
3428-CMS-124, 3428-CMS-125, 
3428-CMS-126, 3428-CMS-l26DUP, 
3428-CMS-131, 3428-CMS-l34, 
3428-CMS-141, 3428-CMS-152, 
3428-CMS-155, 3428-CMS-160, 
3428-CMS-160DUP 

234678-HxCDF Method Blank 0.34 1.7 3428-CMS-125, 3428-CMS-127, 
3428-CMS-l32, 3428-CMS-l33 

1234678-HpCDF Method Blank 0.47 2.35 None 

OCDF Method Blank 0.96 9.6 3428-CMS-128 

Total Tetra Dioxin Method Blank 0.43 4.3 None 

Total Hexa Dioxin Method Blank 0.62 6.2 None 
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Compound Type of Blank Blank Action Level Samples Affected 

Concentration ng/Kg 


ng/Kg 


Total Hepta Dioxin Method Blank 0.54 5.4 None 


Total Hexa Furan Method Blank 0.74 7.4 None 


Total Hepta Furan Method Blank 0.47 4.7 None 


Blank action levels are based on ten times the highest concentration of the contaminant 
determined in any blank for OCDD/OCDF or Total Homologues. Blank action levels are based 
on five times the highest concentration of the contaminant determined in any blank for all other 
analytes as specified in the Dioxin Data Validation SOP (ESAT-01-0007,11/20/98). The 
positive results less than the action level are reported as non-detects and estimated (UJ) on the 
Data Summary Table. 

Internal/Clean-up/Recoverv Standards 

• Clean-up Standards 

The following table summarizes the cleanup standards with recoveries which did not meet the 
method acceptance criterion of 40%-130%: 

Standard % Recovery Action Affected Samples # 


Positive Detects NDs 


"C -2378-TCDD 133 UJ 3428-CMS-131 $ 


"C -2378-TCDD 505 UJ 3428-CMS-l 34 & 


"C -2378-TCDD 3090 UJ 3428-CMS-I40°° 


"C -2378-TCDD 3060 UJ 3428-CMS-141 & 


"C -2378-TCDD 176 UJ 3428-CMS-147 O 


"C -2378-TCDD 236 UJ 3428-CMS-155& 


"C -2378-TCDD 461 UJ 3428-CMS-160S 


17C -2378-TCDD 499 UJ 3428-CMS-160DUPS 


# All analyses were without dilution. Analytes reported from a 1:100 dilution were unaffected. 


s TCDD reported from a 1:100 dilution analysis. 


& TCDD and OCDD reported from a 1:100 dilution analysis. 


TCDD. TCDF, OCDD, OCDF, 1234678-HpCDD, 1234678-HpCDF reported from a 1:100 dilution analysis. 

TCDD. TCDF, OCDD, 1234678-HpCDD, 1234678-HpCDF reported from a 1:100 dilution analysis. 
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• Recovery Standards 

The following table summarizes the recovery standards with area counts which failed to meet the 
acceptance criterion of 50-200% of the area counts of the associated daily calibration standard as 
specified in the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating 
Environmental Analyses, December 1996, Internal Standard Section: 

Recovery Standard RS Area Area Limits Action Affected Samples 

Positive 
Detects* 

NDs* 

"C-1234-TCDD 354 83-333 UJ 3428-CMS-131 S 

"C-123789-HxCDD 117 121-484 UJ 3428-CMS-133 # 

l3C-123789-HxCDD 68.9 121-484 UJ 3428-CMS-140< 

"C- 123789-HxCDD 437 105-420 UJ 3428-CMS-l47 0 

For those compou
"C-1234-TCDD

TCDD/TCDF
PeCDD/PeCDF

nds associated with the recovery st
 "C-123789-HxCnn 

 HxCDD/HxCDF 
 HpCDD/HpCDF 

andard referenced. 

OCDD/OCDF 

S Sample analysis at a 1:100 diiution. TCDD was reported from this analysis and was affected. 

# Sample analysis without dilution (1:1). Affected analytes are as referenced above. TCDD was reported from the 1:100 
dilution analysis, and was not affected. 

0  0 Sample analysis without dilution (1:1). Affected analytes are as referenced above. However, TCDD, TCDF, OCDD, 
OCDF, 1234678-HpCDD, 1234678-HpCDF were reported from a 1:100 dilution analysis, and were not affected. 
(Only HxCDD/HxCDF, 1234789-HpCDF were affected) 

O Sample analysis at a 1:100 dilution. Affected analytes are as referenced above. However, only TCDD; TCDF, OCDD, 
1234678-HpCDD, 1234678-HpCDF were reported from this analysis. (Only OCDD, 1234678-HpCDD, 1234678­
HpCDF were affected) 

Sample Quantitation 

Positive results reported below the reporting limits were flagged as estimated (J) on the Data 
Summary Table. 

The laboratory reported several values which were above the upper calibration range. Since 
quantitative accuracy is questionable above the upper range of calibration, the ESAT validator 
reported the following values from 1:100 dilutions: 
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Congener Affected Sample 

2378-TCDD 3428-CMS-109,3428-CMS-l 17,3428-CMS-l 18, 

Total TCDD 3428-CMS-131,3428-CMS-133,3428-CMS-152, 


3428-CMS-160, 3428-CMS-l60DUP 


2378-TCDDf 3428-CMS-134,3428-CMS-l41t, 3428-CMS-155 

OCDD 


Total TCDDt 


2378-TCDDf 3428-CMS-l 40f 

1234678-HpCDD 


OCDD 

2378-TCDF 


1234678-HpCDF 

OCDF 


Total TCDDt 

Total HpCDD 

Total TCDF 


Total HpCDF 


2378-TCDD 3428-CMS-147 
1234678-HpCDD 


OCDD 

2378-TCDF 


1234678-HpCDF 

Total TCDD 


Total HpCDD 

Total TCDF 


Total HpCDF 


The analyte concentrations from the 1:100 dilutions were also beyond the instrument 
calibration range. Samples 3428-CMS-l40 and 3428-CMS-l41 were reextracted and 
reanalyzed by Method 8280A Low Resolution and the results are submitted in SDG 
3428-CMS-140 as Attachment I  . 2378-TCDD and Total TCDD values were reported 
from the reanalyses by Low Resolution on the Data Summary Tables. Please see 
Attachment I for Data Validation of these results. 

Toxicity Equivalency Factor (TEF) and Isomer Specificity 

All TEQ values were calculated by the ESAT data validator. The data were reported in 
accordance with standard Region I validation procedures which take into account the observed 
blank contamination, dilutions, and EMPC values. These calculated values are reported on the 
Data Summary Tables on a dry weight basis, where applicable. The TEF values are published in 
EPA/625/3-89/016, "Interim Procedures for Estimating Risks Associated with Exposure to 
Mixtures of Chlorinated Dibenzo-p-Dioxins and -Dibenzofurans (CDDs and CDFs)" and 1989 
Update, Part II, page 13. 
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System Performance 

One or both of the recovery standards did not meet area count criteria for several samples. This 
could be related to congener loss during analysis, improperly capped sample vials, interferences, 
and/or degradation of the recovery standard spiking solution. 

Very truly yours, 

LOCKHEED ENVIRONMENTAL 

Leslie Chan 
Scientist 

Louis Macri 
ESAT Team Manager 

Attachments: Table I  : Recommendation Summary Table 
Table II: Overall Evaluation of Data 
Data Summary Tables 
Data Validation Worksheets 
Support Documentation 
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Table I 
Recommendation Summary Table for Dioxins/Furans 


Centredale Manor Site 

Case No. 3428/SDG No. 3428-CMS-l09 


Sample Nos. 3428-CMS-109 3428-CMS-l 17 3428-CMS-l 18 3428-CMS-124 3428-CMS-125 3428-CMS-126 3428-CMS-l 26 
DUP 

3428-CMS-127 

Compound 

2378-TCDD 

12378-PeCDD _A_ 

123478-HxCDD A 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF A 

12378-PeCDF A 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF A 

123789-HxCDF J' 

234678-HxCDF A 

1234678-HpCDF A 

1234789-HpCDF 

OCDF 

O 

CO 




Table I 

Recommendation Summary Table for Dioxins/Furans 


Centredale Manor Site 

Case No. 3428/SDG No. 3428-CMS-l09 


Sample Nos. 3428-CMS-128 3428-CMS-131 3428-CMS-l 32 3428-CMS-133 3428-CMS-l 34 3428-CMS-l 39 3428-CMS-140 3428-CMS-141 

Compound 

2378-TCDD J1 

12378-PeCDD J4 

123478-HxCDD 

123678-HxCDD •J4 

123789-HxCDD J4 J4 

1234678-HpCDD 

OCDD A 

2378-TCDF A J4 

12378-PeCDF J4 J4 

23478-PeCDF 

123478-HXCDF 
J3.4 J4 

123678-HxCDF 
J4 

123789-HxCDF A 
JJ.4 J' 4 

234678-HxCDF A JL J 1  1 J4 

1234678-HpCDF A 

1234789-HpCDF 

OCDF JL JL JL JL JL 

O 

CO 




Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

Table I 
Recommendation Summary Table for Dioxins/Furans 

Centredale Manor Site 
Case No. 3428/SDG No. 3428-CMS-109 

3428-CMS-I47 3428-CMS-152 3428-CMS-l 53 3428-CMS-l 55 3428-CMS-160 3428-CMS-l 60| 
DUP 

J4 

J4 

J4 

J4 

J4 

J4 

J4 

J4 

jl.4 

JL JL 



Table I 

Recommendation Summary Table for Dioxins/Furans 


Accept results. 

Blank contamiiiation: The positive results listed in the table in affected samples 
were reported as estimated detection limits (EDL) and were estimated (UJ). 

Value reportedfrom reanalyses by Method 8280A Low Resolution. Please 
see Attachment I for the Recommendation Summary Table for the 2378-TCDD 
isomer of samples 3428-CMS-140 and 3428-CMS-141. 

Recovery standard area counts outside criteria: J detects, UJ non-detects. 

Cleanup standard recoveries outside criteria: J detects, UJ non-detects. 



EPA-NE - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum - Table II 

DIOXIN/FURAN ANALYSIS 

DQO Sampling* Measurement Error Sampling Potential Usability Issues 

(list all DQOs) and/or Variability 

Analytical Method 
Appropriate 
Yes or No 

Analytical Sampling 
Error EiTor 

To determine the nature 
and extent of soil 
dioxin/furan 
contamination 
along/near the 
Woonasquatucket River 
and at Centredale Manor 

To determine potential 
sources of dioxin/furan 
contamination 

These data will be used 
to determine potential 
health effects based 
upon a dry weight 2378­
TCDD TEQ action limit 
of I ppb. 

Yes, 

Sampling Method 

appropriate for all 

samples. 


Yes, 
Analytical Method 
appropriate for all 
samples. 

Refer to 
qualification in 

R/SKey 
on Table I : 

JUJ.4.1 

Refer to 

qualification 


in 

R/S Key 


on Table I : 


N/A 


TEQs were derived almost solely from 2378-TCDD concentrations for all samples 
with reported TEQs greater than 0.020 ppb. 

One single blind performance evaluation (PE) sample (fortified native soil 
PC00255) was evaluated for this SDG. All congeners and homologue groups were 
scored acceptable. 

The majority of the sampling and analysis quality control met acceptance criteria 
and the sample data can be used for the site objectives. 

The evaluation of "sampling error" cannot be completely assessed in the data validation. 

Sampling variability is nol assessed in data validation. 


Date: Validator:. 



Data Sumr^^Table 
Dioxin/Furan A n a l / • ^ B o l l Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 
CASE NO.: 3428 SDG NO.: 3428-CMS-109 

SAMPLE NUMBER 3428-CMS-109# 3428-CMS-117l» 3428-CMS-118# 3428-CMS-124 # 

STATION LOCATION AREA 1 AREA 1 AREA 1 AREA 1 

MATRIX SOIL SOIL SOIL SOIL 

TCDD/TCDF CONC. ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC" 

2.3.7.8-TCDD 1080 $ 6540 $ 2510 $ 191 

1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1.2.3.6.7.8- HxCDD 

2.2 J 
3.6 J 

11.8 

1.4 J 
1.2 J 
4.0 J 

3.6 J 
2.6 J 
9.6 

3.8 J 
4 5 J 
6.5 

1.2.3.7.8.9- HxCDD 
1,2,3,4.6.7.8-HpCDD 
OCDD 

10.4 
254 

1830 

3 6 J 
78.5 
561 

10 0 
150 

1750 

13.2 
84.0 
591 

2,3.7.8 
1.2,3,7, 
2,3.4,7, 
1.2.3,4, 
1.2.3,8 
2,3,4,8 
1,2,3.7 
1,2,3,4 
1,2.3,4 
OCDF 

TCDF 

8-PeCDF 
8-PeCDF 
7,8-HxCDF 
7.8-HxCDF 
7.8- HxCDF 

8.9- HxCDF 
6,7,8-HpCDF 
,7,8,9-HpCDF 

5.2 

2 1 J 
3.5 J 
7.8 
5.4 
7.5 

UJ 
73.3 

5.3 
137 

0.27 

2  5 

0 99 J 

3.1 J 
2.1 J 
3.1 J 

U 
23.7 

1.8 J 
45.1 

14 

0.2 

13.9 

4 4 J 
8.4 

18.9 
7.1 
8  5 

UJ 
48.6 

6.5 
170 

0.56 

50.8 
10.4 
13.1 
18.8 
6.8 
7.8 

UJ 
31 2 

2.9 J 
38.7 

0.26 

TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 

TCDD 
PeCDD 
HxCDD 
HpCDD 
TCDF 

1080 $J 
13.1 J 
87.0 J 
535 J 

46.8 J 

1110 ' 
15.0 

47.0 ' 

6610 $J 
6.3 J 

29.3 J 
148 J 

24 1 J 

12.0 ' 
29.7 ' 

25.3 

2510 $J 
30.7 J 
98.2 J 
305 J 
84.2 J 

2530 
33.1 

84.5 

249 J 
47.3 J 
100 J 

191 J 
279 J 

251 
75.8 

TOTAL PeCDF 106 J 108 39.7 J 43.4 125 J 126 192 J 

TOTAL HxCDF 135 J 135 51.8 J 52 2 158 J 159 111 J 113 

TOTAL HpCDF 199 J 67.5 J 120 J 54.0 J 

E S S S 3 E S S S HESS MUSS 

TOXICITY EQUIVALENCY 1093 J I 6545 J . I 2527 J I ' 213 J 

V. SOLIDS 684 I 75.6 | 77.3 I 67 7 

DILUTION FACTOR 10 | 1.0 | 1.0 I 10 

DATE SAMPLED 02/16/99 I 02/16/98 I 02/18/99 I 02/16/99 

DATE OF RECEIPT 02/17/99 I 02/17/99 I 02/17/99 I 02/17/99 

SAMPLE EXTRACTION DA 03/04/99 I 03/04/99 I 03/04/99 I 03/04/99 

. ANALYSIS DATE: 03/20/99 I 03/19/99 I 03/19/99 I 03/19/99 

LAB SAMPLE ID U991139 I U991118 I U111901 I U991124 

3428-CMS-125# 

AREA 1 

SOIL 

ng/Kg 

27.7 
10 
12 
2.5 
3.6 

48.1 
514 

33 

1.6 J 
4.3 J 
1.7 J 

UJ 
UJ 

8 1 
1.0 J 

20.2 

•32.5	 J 

6 4 J 
26.9 J 
95.1 J 
19.2 J 
20.9 J 
20.8 J 
14.1 J 

31.9 J 
78.4 

1.0 
02716/99 
02/17/99 
03/04/99 
03/19/99 
U991127 

DL/EMPC" 

094 

1.2 

0.1 

100 
27 0 

21 9 
21.1 
14.6 

3428-CMS-l 2 6  * 

AREA 1 

SOIL 

ng/Kg 

37.0 

1.0 J 

4.1 J 
2 8 J 

457 
1070 

67 
1.7 J 
34 J 
7.9 
27 J 
3.2 	 J 

UJ 
18.0 

19 
549 

43 1 J 
6.5 J 

40.2 J 
95.4 J 
31 6 J 
41.4 J 
44.1 J 
32.8 J 

44.3 J 
77 5 

1.0 
02/16/99 
02/17/99 
03/04/99 
03/19/99 
U991128 

DL/EMPC" 

09 

0 16 

13 2 

31.9 
41 6 
44 5 

• = These values are EMPCs (Estimated Maximum Possible Concentration): EMPC values are not qualified with an "J", Values without a n a r  e the Detection Limits 

n - These values are reported on a dry weight basis 

S =. Value reported from a 1:100 dilution analysis 
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Data Sumn^MTable 
Dioxin/Furan AnalyswKoil Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 
CASE NO.: 3428 SDG NO.: 3428-CMS-109 

SAMPLE NUMBER 3428-CMS-126DUP# 3428-CMS-127 # 3428-CMS-128 U 3428-CMS-131 # 

STATION LOCATION AREA 1 AREA 1 AREA 1 AREA 1 

MATRIX: SOIL SOIL SOIL SOIL 

TCDD/TCDF CONC. ng/Kg DUEMPC* ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC" 

2,3,7.8-TCDD 
1,2.3,7,8-PeCDD 
1,2.3,4,7.8-HxCDD 
1.2.3.6.7.8- HxCDD 

36.6 
10 J 
1.2 J 
4.5 J 

35.1 
0.74 J 
0.86 J 

1.5 J 

11.4 
1.1 J 

1.6 J 
2.7 J 

3300 $J 
4.1 J 
3.5 J 
8.4 J 

1.2.3.7.8.9- HxCDD 3.1 J 2.0 J 3.7 J 13.4 J 

1,2.3.4,6,7,8-HpCDD 
OCDD 

50.7 
1110 

34 8 
1990 

53.1 
2080 

150 J 
1320 J 

2.3.7.8-TCDF 6.7 1.7 4.3 13.1 J 

1,2,3,7.8-PeCDF 
2,3.4,7,8-PeCDF 
1.2.3.4.7.8-HxCDF 
1.2,3.6,7.8-HxCDF 
2.3.4.8.7.8- HxCDF 

3 7 J 
8.4 
2 6 J 
3.4 J 

1.5 0.53 J 
0.91 J 

UJ 
UJ 
UJ 

1.7 
0.72 
0.83 

1.4 J 
2 6 J 
3.5 J 

UJ 
1.9 J 

1.4 

5.4 J 
6.3 J 

19.0 J 
12.9 J 

10.7 J 

1.2.3.7.8.9- HxCDF UJ 0  2 U 0.10 U 0.09 UJ 0.81 

1.2.3.4.6.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF 
OCDF 

19.9 
2.0 J 
545 

4.0 J 

10.2 
0.48 

6.3 
0.76 J 

UJ 7.4 

129 J 
7.9 J 
150 J 

TOTAL 
TOTAL 

TCDD 
PeCDD 

42 2 J 
8 8 J 

42.7 ' 
13.2 ' 

37.8 J 
3.9 J 

38.1 
7.4 

15.7 J 
7.0 J 

16.0 
10.1 

3360 $J 
37.3 J 52 2 

TOTAL HxCDD 47.4 J 47.6 16.6 J 29.3 J 108 J 

TOTAL 
TOTAL 

HpCDD 
TCDF 

111 J 
36 0 J 36.1 

77.5 J 
11.7 J 12.3 ' 

109 J 
25.3 J 25.4 

296 J 
98.8 J 99.8 

TOTAL PeCDF 42.8 J 44.3 18.0 J 19.3 37.6 J 38.0 173 J 176 

TOTAL HxCDF 50.6 J 50.8 13 5 J 13.6 21.7 J 232 J 233 

TOTAL HpCDF 34 5 J 7.2 J 7.7 11.2 J 228 J 

TOXICITY EQUIVALENCY 44.4 J | 39.0 J I 17.8 J I 3318 J 

% SOLIDS: 75.6 I 86.4 I 80.3 I 66 

DILUTION FACTOR: 1.0 I 10 I 10 I 10 

DATE SAMPLED 02/16/99 I 02/16/99 I 02/16/99 I 02/16/99 

DATE OF RECEIPT 02/17/99 I 02/17/99 I 02/17/99 I 02/17/99 

SAMPLE EXTRACTION DA 03/04/99 I 03/04/99 I 03/04/99 I 03/04/99 

ANALYSIS DATE 03/19/99 I 03/19/99 I 03/19/99 I 03/19/99 

LAB SAMPLE ID U991129 I U991130 I U991131 I U991132 

3428-CMS-132# 
AREA 1 
SOIL 

ng/Kg 

16.8 
0.65 
0.52 

13 
1.9 

225 
399 

24 
0.71 J 

1.3 J 
2.7	 J 

UJ 
UJ 
U 

6.5 

197 

21 0 J 
49 J 

16.4 J 
48 7 J 
18.6 J 
23.9 J 
17.9 J 
11.2 J 

19.4 J 
79.9 

1 0 
02/16/99 
02/17/99 
03/04/99 
03/19/99 
U991133 

DL/EMPC" 

1.1 
0.95 
0.1 

0.69 

21.5 
87 

16.8 

25.3 ' 

11.9 

3428-CMS-133* 
AREA 1 
SOIL 

ng/Kg DL/EMPC" 

721 S 
2.9 J 
4.5 J 
9.5 J 

12.6 J 
164 J 
735 J 

2.9 
U 02 

12 J 
2.5 J 

UJ 13 
UJ 1.4 
UJ 0.4 

I  t 3 
UJ 1.1 

112 J 

721 $J 
9.9 J 

84.5 J 
312 J 
17.4 J 196 
22 4 J 
27.3 J 
108 J 22 1 

729 J 
92 1 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/19/99 
T991854 

• = These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J". Values without a n "  " are the Detection Limits. 

*	 - These values are reported on a dry weight basis. 
« Value reported from a 1.100 dilution analysis. 
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Data Sumr^^Table 
Dioxin/Furan Ana l ^ ^^ko i l Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 
CASE NO.: 3428 SDG NO.: 3428-CMS-109 

DL/EMPC 

1.9 

0.4 

17.7 

42.1 
49.8 
56.3 
58 6 

3428-CMS-140 tt 
AREA 1 
SOIL 

ng/Kg 

116000 @J 

94.0 J 

87.7 J 

335 J 

309 J 

9790 $ 


167840 $ 


810 $ 

209 J 

330 J 

1380 J 

406 J 

568 J 

13.7 J 

4190 $ 

266 J 


10230$ 


120000 @J 

1510 J 

4470 J 

25140 $J 

4010 SJ 

4620 J 

6100 J 

14100 SJ 


116934 J 
46.7 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/19/99 
T991857 

3428-CMS-139H* 
AREA 1 
SOIL 

ng/Kg 

147 
2.3 J 
2.9 J 
6.7 

10.2 
127 

1200 

7.6 

3.9 J 
10.3 
4.0 J 
4 5 J 

U 

22.6 
2.9 J 

53.4 

160 J 
16.2 J 
71.3	 J 
247 J 

40.8 J 
47.6 J 
54.2 J 
56.6 J 

158 J 
81.7 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/19/99 
T991856 

DL/EMPC 

143000 ' 
2630 

4090 

3428-CMS-141 * 
AREA 1 
SOIL 

ng/Kg 

35400 @J 
22.3 J 
32.1 J 
71.2 J 
87.4 J 
1310 J 

11510 $ 

49.6 J 
11.0 J 
19.0 J 

49.5 J 
21.9 J 
26 0 J 

UJ 
188 J 
11.8 J 
209 J 

35400 @J 
109 J 
700 J 

2470 J 
333 J 
420 J 
419 J 
375 J 

35482 J 
38.2 

10 
02/16/99 
02/17/99 
03/07/99 
03/19/99 
T991858 

DL/EMPC 

0.83 

70700 
115 

421 
421 

3428-CMS-147 # 
AREA 1 
SOIL 

ng/Kg 

5630 $ 

73 3 J 

78.0 J 

230 J 

291 J 

4740 SJ 

24430 SJ 


1510 $ 

182 J 

393 J 

1530 J 

461 J 

692 J 

15.5 J 


4040 SJ 

254 J 

1220 J 


7670 $J 

1300 J 

3650 J 

9120 SJ 

6730 SJ 

5140 J 

5800 J 

6760 SJ 


6469 J 
70 8 

10 
02/16/99 
02/17/99 
03/07/99 
03/19/99 
T991662 

3428-CMS-152* 
AREA 1 
SOIL 

DL/EMPC ng/Kg DL/EMPC" 

1300 i 
7.40 
6.80 
17 5 
26.9 
356 

2940 

137 
39 5 
64.9 
.189 
62.4 
58.4 

UJ 0.93 

205 
20 2 
150 

1400 SJ 1430 

2290 78.6 J 85 
211 
703 
753 
722 726 

614 615 

354 

1397 J 
65.8 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/20/99 
T991863 

SAMPLE NUMBER |

STATION LOCATION |
MATRIX I

TCDD/TCDF CONC: |

2,3,7.8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4.7,8-HxCDD 
1.2.3.6.7.8- HxCDD 
1.2.3.7.8.9- HxCDD 
1.2,3,4.6.7,8-HpCDD 
OCDD 

2.3,7.8-TCDF 
1,2,3.7.8-PeCDF 
2.3,4,7,8-PeCDF 
1.2,3,4.7.8-HxCDF 
1,2,3.6.7,8-HxCDF 
2.3.4.6.7.8- HxCDF 
1.2.3.7.8.9- HxCDF 
1.2.3.4.6.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF 
OCDF 

TOTAL TCDD 

TOTAL PeCDD 

TOTAL HxCDD 

TOTAL HpCDD 

TOTAL TCDF 

TOTAL PeCDF 

TOTAL HxCDF 

TOTAL HpCDF 

TOXICITY EQUIVALENCY: | 

% SOLIDS: | 


DILUTION FACTOR: | 

DATE SAMPLED: | 


DATE OF RECEIPT: | 

SAMPLE EXTRACTION DA | 


ANALYSIS DATE: |


 3428-CMS-134* 
 AREA 1 
 SOIL 

 ng/Kg 

15520 
21.6 
32.2 
70.2 
89.3 
1410 

13540 

69.0 J 
10.9 J 
22.4 J 
37.5 J 
16.2 J 
21.2 J 

UJ 
248 J 
8.20 J 
204 J 

15690 $J 
122 J 
630 J 

2640 J 
406 J 
366 J 
346 J 
525 J 

15607 J 
58.3 

1.0 
02/16/99 
02/17/99 
03/07/99 

 03/19/99 

DL/EMPC 

0.67 

15780 ' 
129 ' 
638 ' 

408 
367 

LAB SAMPLE ID: | T99185S 

' are the Detection Limits • = These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J". Values without an ' 


» - These values are reported on a dry weight basis. 


$  - Value reported from a 1:100 dilution analysis. ^ 1 

w@J = Value reported from Method B280A Low Resolution analysis. See Attachment I.  -L c 



Data Sumrr^KTable 
Dioxin/Furan Analy.^^P>il Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 

CASE NO.: 3428 SDG NO.: 3428-CMS-109 

SAMPLE NUMBER |

STATION LOCATION |
MATRIX |

TCDD/TCDF CONC : |

2.3.7.8-TCDD 
1,2.3.7.8-PeCDD 
1.2,3.4.7.8-HxCDD 
1.2.3.8.7.8- HxCDD 
1.2.3.7.8.9- HxCDD 
1.2,3,4,6.7.8-HpCDD 
OCDD 

2.3.7,8-TCDF 

1.2.3,7.8-PeCDF 

2;3.4,7.8-PeCDF 
1.2.3,4,7,8-HxCDF 

1.2.3.6.7.8-HxCDF 
2.3.4.6.7.8- HxCDF 
1.2.3.7.8.9- HxCOF 
1.2.3.4.6.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF 
OCDF 

TOTAL TCDD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
IOTAL HxCDF 
TOTAL HpCDF 

TOXICITY EQUIVALENCY: | 

% SOLIDS: | 


DILUTION FACTOR. | 

DATE SAMPLED: | 


DATE OF RECEIPT: | 

SAMPLE EXTRACTION DA | 


ANALYSIS DATE: |

. LAB SAMPLE ID: |


 3428-CMS-153# 
 AREA 1 
 SOIL 

 ng/Kg 

35.2 
3.4 J 
1.8 J 
3.3 J 

16.2 
54.5 
1120 

U 
U 
UJ 
U 
U 
U 

3.6 J 
U 
U 

54.6 J 
37.3 J 
62.5 J 
128 J 

0.36 J 
3.5 J 
7 9 J 
6.9 J 

40.8 J 
85.9 

1.0 
02/16/99 
02/17/99 
03/07/99 

 03/20/99 
 T991864 

DL/EMPC" 

0.71 
0 3 
0.3 

091 
0 3 
0.4 
0.5 

1.3 
3.0 

57 9 
41.8 
87.1 

1.1 

3428-CMS-155# 

AREA 1 

SOIL 

ng/Kg 

6700 * 
24 8 J 

8 8 J 
27.8 J 
27.2 J 
815 J 

19080 $ 

127 J 

30 8 J 

49 2 J 

121 J 

38.3 J 

45 6 J 
UJ 

214 J 
25.0 J 
350 J 

6890 SJ 
160 J 
346 J 

1890 J 
708' J 
814 J 
734 J 
553 J 

6808 J 
79.2 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/20/99 

T991865 

DL/EMPC" 

1.3 

6920 
227 

817 

342B-CMS-160* 

AREA 1 

SOIL 

ng/Kg 

12810 $ 
6 6 J 
4:2 J 

12.1 J 
14.0 J 
220 J 

1600 J 

34.1 J 
8.3 J 

12.3 J 
30.5 J 
13.3 J 
14.7 J 

UJ 
98.5 J 
7.6 J 
122 J 

12610 SJ 
49.0 J 
146 
468 
285 
298 
293 
208 

12637 J 
62.9 

1.0 
02/16/99 
02/17/99 
03/07/99 
03/20/99 

T991866 

DL/EMPC" 

0 60 

12820 
53.2 

305 

3428-CMS-160DUP # 

AREA 1 

SOIL 

ng/Kg DL/EMPC" 

11270 $ 
5.6 J 
3 6 J 

10.2 J 
11.4 J 
168 J 

1370 J .. 

31.7 J 

8 2 J 

11.1 J 

24.8 J 

12.3 J 

12 1 J 
UJ 0.66 

85 2 J 
6.3 J 
103 J 

11410 SJ 
37.5 J 44.7 
122 J 125 
388 J 
275 J 
256 J 263 
248 J 249 
168 J 

11294 J 
61.3 

10 
02/16/99 
02/17/99 
03/07/99 
03/20/99 

T991867 

• - These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J". Values without an are the Detection Limits 

» - These values are reported on a diy weight basis 

$ - Value reported from a 1100 dilution analysis 

1G 
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Revised: June 7,1999 

Ms. Christine Clark 
Regional Sample Control Custodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region I 
60 Westview Street Reference 85 
Lexington, Massachusetts 02421 

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 129 
Case No. 3428 / SDG No. 3428-CMS-044 
Triangle Laboratories - Durham, NC 
Woonasquatucket River/Centredale Manor Site, N. Providence, RI 

Dioxin/Furan: 30/Soil/3428-CMS-044, 3428-CMS-047, 3428-CMS-050, 3428-CMS­
053, 3428-CMS-056 to 3428-CMS-061, 3428-CMS­
061 DUP, 3428-CMS-062 to 3428-CMS-068, 
3428-CMS-068DUP, 3428-CMS-216, 3428-CMS-217, 
3428-CMS-217DUP, 3428-CMS-218 to 3428-CMS-225 
(Soil Field Duplicate Pairs/3428-CMS-061 and 3428-CMS­
061 DUP, 3428-CMS-068 and 3428-CMS-068DUP, 3428-CMS­
217 and 3428-CMS-217DUP) 

1/Soil PE/PC00259 

Dear Ms. Clark: 

A Tier III data validation was performed on the Dioxin/Furan analytical data for 30 soil samples 
and one PE sample collected by Roy F. Weston, Inc. for the U.S. EPA at the Woonasquatucket 
River/Centredale Manor Site in N. Providence, RI. The samples were analyzed according to 
EPA Method 8290 Rev. 0, September 1994. The samples were validated using first the criteria in 
EPA Method 8290, defaulting second to Region I  . EPA-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses. December 1996 criteria and finally to EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98). Unless otherwise stated all criteria used were Method 8290 criteria. The data 
were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness (CSF Audit - Tier I) 


* • Preservation and Technical Holding Times 

• PE Samples/Accuracy Check 

• r 

* • Window Defining Mix ' l 
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* • Initial and Continuing Calibrations 
* • Chromatographic Resolution 
* • Instrument Sensitivity Check 

•	 Blanks 
•	 Matrix Spike/Matrix Spike Duplicate 
•	 Laboratory and Field Duplicates 
• Intemal/Clean-up/Recovery Standards 

* • Sample Analysis and Identification 
• Sample Quantitation 


* • Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 

• Toxicity Equivalency Factor (TEF) and Isomer Specificity 


* • Required Sample Reruns and Second Column Confirmation 

• System Performance 


* - All criteria were met for this parameter. 


The following information was used to generate the Data Validation Memorandum 

attachments: 


Table I  : Recommendation Summary Table - summarizes validation recommendations 

Table I I  : Overall Evaluation of Data - summarizes Site objectives and potential usability issues 

Data Summary Tables - summarize accepted, qualified, and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a summary of the site Investigation/assessment objectives: 

•	 To determine the nature and extent of soil dioxiii/fiiran contamination along/near the . 
Woonasquatucket River and at Centredale Manor 

•	 To determine potential sources of dioxiri/furan contamination 

•	 These data will be used to determine potential health effects based upon a dry weight 
2378-TCDD TEQ action limit of 1 ppb. 

Sample 3428-CMS-219 had percent solids less than 30% but greater than 10%. Since the 

laboratory increased the sample size to compensate for low percent solids to a dry weight 

equivalent of lOg and the quantitation limits were met, positive detects and non-detects were 

estimated, J and UJ, respectively, and the non-detects were not rejected. 


TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported 
TEQs greater than 0.250 ppb. 

2378-TCDD was scored Action High in the fortified native soil PE sample PC00259. All non 
2378-TCDD congeners were scored acceptable. The ESAT data validator used professional 
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judgement to estimate 2378-TCDD values for all samples in this SDG. The majority of the 
2378-TCDD sampling and analysis quality control met acceptance criteria and the 2378-TCDD 
sample data can be used for the site objectives. Although assorted quality control issues were 
present for the non-2378-TCDD congeners (terra furans, and penta - octa dioxins and furans), 
overall data usability should not be adversely impacted. 

Data Completeness 

A continuing calibration standard (labfile ID T991872) was missing from the raw data package. 
This data was requestedfrom the laboratory via the EPA WAM on 4/22/99. These pages were 
received on 04/28/99. 

PE Samples/Accuracy Check 

The fortified PE sample for this sampling event is PC00259 

The following table summarizes the PE sample results for the fortified PE sample PC00259 
which did not meet criteria, and the resulting sample qualifications: 

Compound Score Action Affected Samples 

Positive Detects NDs 

2378-TCDD Action High All 

Blanks 

The table below summarizes the compounds that were detected in the laboratory method blanks, 
the action levels, and the samples affected: 

Compound Type of Blank Blank Action Level Samples Affected 
Concentration ng/Kg 

ng/Kg 

23 3428-CMS-044, 3428-CMS-047, 2378-TCDD Cleanup Blank 4.6 
3428-CMS-053, 3428-CMS-059, 
3428-CMS-062, 3428-CMS-065, 
3428-CMS-068, 3428-CMS-068DUP, 
3428-CMS-220. 3428-CMS-224 

3428-CMS-044, 3428-CMS-047, 12378-PeCDD Method Blank 0.34 1.7 
3428-CMS-053, 3428-CMS-058, 
3428-CMS-067, 3428-CMS-068, 
3428-CMS-068DUP, 3428-CMS-220. 
3428-CMS-222 

3.15 3428-CMS-044, 3428-CMS-050, 2378-TCDF Method Blank 0.63 
3428-CMS-062, 3428-CMS-065, 
3428-CMS-067, 3428-CMS-224 
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Compound Type of Blank Blank Action Level Samples Affected 
Concentration ng/Kg 

ng/Kg 

123478-HxCDF Method Blank 0.31 1.55 3428-CMS-224 

Total Tetra Dioxin Cleanup Blank 4.6 46 3428-CMS-044,3428-CMS-047, 
3428-CMS-053,3428-CMS-059, 
3428-CMS-062, 3428-CMS-065, 
3428-CMS-068, 3428-CMS-068DUP, 
3428-CMS-220, 3428-CMS-224 

Total Penta Dioxin Method Blank 719* 7190 All samples, except 3428-CMS-050 

Total Hexa Dioxin Method Blank 1.8 18 3428-CMS-050,3428-CMS-065, 
3428-CMS-067, 3428-CMS-224 

Total Tetra Furan Method Blank 1.2* 12 3428-CMS-044, 3428-CMS-050, 
3428-CMS-224 

»EMPC value 

Blank action levels are based on ten times the highest concentration of the contaminant 
determined in any blank for OCDD/OCDF or Total Homologues. Blank action levels are based 
on five times the highest concentration of the contaminant determined in any blank for all other 
analytes as specified in the Dioxin Data Validation SOP (ESAT-01-0007, 11/20/98). The 
positive results less than the action level are reported as non-detects and estimated (UJ) on the 
Data Summary Table. 

Matrix Spike/Matrix Spike Duplicate 

Two matrix spike/matrix spike duplicate pairs were evaluated for this SDG: 3428-CMS-060MS/ 
3428-CMS-060MSD, and 3428-CMS-225MS/3428-CMS-225MSD.. Matrix spike/matrix spike 
duplicate pair 3428-CMS-225MS/3428-CMS-225MSD met criteria. Matrix spike/matrix spike 
duplicate pair 3428-CMS-060MS/3428-CMS-060MSD did not meet criteria for 2378-TCDD and 
OCDD. However, samples were not qualified since native concentrations were greater than 4x 
the spike amount for these analytes. 

Laboratory and Field Duplicates 

Three field duplicate pairs were evaluated for this SDG (3428-CMS-061/3428-CMS-061DUP, 
3428-CMS-068/3428-CMS-068DUP, and 3428-CMS-217/3428-CMS-217DUP). Duplicate pair 
3428-CMS-068/3428-CMS-068DUP met criteria. 

The tables below summarizes the soil field duplicate results that did not meet the duplicate 
criterion of Relative Percent Difference (RPD) < 50% for soil/sediments as specified in EPA 
Region I's Environmental Services Assistance Team Dioxin Validation SOP ESAT-01-0007 
(11/20/98): 
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Compound # 
3428-CMS-061 3428-CMS-061DUP RPD Action Affected 

Samples 
%Solids(72.4%) %Solids(76J%) Positive 

Detects 
NDs 

Sample Cone. (ng/Kg) Duplicate Cone (ng/Kg) 

OCDD 29990 14630 69 UJ All samples 

Compound 3428-CMS-217 3428-CMS-217DUP RPD Action Affected 
Sampies 

%Solids (53.4%) %Solids(51.7%) Positive NDs 
Detects 

Sample Cone. (ng/Kg) Duplicate Cone. (ng/Kg) 

UJ All samples 2378-TCDD 2360 4980 71 

Professional judgement was used to estimate all of the positive results and non-detects, (J) and 
(UJ) respectively, for 2378-TCDD, 12378-PeCDF, and OCDD in all soil samples. 

Internal/Clean-up/Recnverv Standards 

• Clean-up Standards 

The following table summarizes the cleanup standards with recoveries which did not meet the 
method acceptance criterion of 40%-130%: 

Affected Samples # Standard % Recovery Action 

Positive Detects NDs 

3428-CMS-057 $ 3 7 C -2378-TCDD 309 UJ 

3428-CMS-060 S "C -2378-TCDD 2390 UJ 

3428-CMS-063 $ "C -2378-TCDD 272 UJ 

3428-CMS-216» 3 7 C -2378-TCDD 499 UJ 

3428-CMS-217 &"C -2378-TCDD 181 UJ 

3428-CMS-217DUPS "C -2378-TCDD 188 UJ 

•U78.TyiS.2l8 s17C -2378-TfDD_ L3J_ _LLL 

All analyses were without dilution. Analytes reported from a 1:100 dilution were unaffected. 

TCDD reported from a 1:100 dilution analysis. 

& TCDD and OCDD reported from a 1:100 dilution analysis. 

TCDD. OCDD. 1234678-HpCDD reported from a 1:100 dilution analysis. 

05 
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• Recovery Standards 

The following table summarizes the recovery standards with area counts which failed to meet the 
acceptance criterion of 50-200% of the area counts of the associated daily calibration standard as 
specified in the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating 
Environmental Analyses, December 1996, Internal Standard Section: 

Recovery Standard RS Area Area Limits Action Affected Samples 

Positive NDs* 
Detects* 

,3C-1234-TCDD 924 190-758 UJ 3428-CMS-044 
13C-123789-HxCDD 636 98-394 UJ 

l3C-123789-HxCDD 505 98-394 UJ 3428-CMS-053 

,3C-1234-TCDD 994 190-758 UJ 3428-CMS-056 
13C- 123789-HxCDD 722 98-394 UJ 

13C-123789-HxCDD 5155 5568-22270 UJ 3428-CMS-059 < 

,3C-1234-TCDD 4675 6723-26890 UJ 3428-CMS-060 0 

13C-I23789-HxCDD 69 102-407 UJ 3428-CMS-061 # 

13C-123789-HxCDD 79 102-407 UJ 3428-CMS-061DUP* 

,3C-123789-HxCDD 146 180-719 UJ 3428-CMS-217# 

13C-1234-TCDD . 53 297-1189 UJ 3428-CMS-217DUPS 
I3C-123789-HxCDD 27 180-719 UJ 

l3C-1234-TCDD 451 530-2119 UJ 3428-CMS-219S 

"r.m7aq.Hyr.nn _L52_ 787-1UQ I _LU_ 

For those compounds associated with the recovery standard referenced. 
"C-1234-TCDD l3C-123789-HxCDD 

TCDD/TCDF HxCDD/HxCDF 
PeCDD/PeCDF HpCDD/HpCDF 

OCDD/OCDF 

Sample analysis without dilution (1:1). Affected analytes are as referenced above. OCDD was reported from the 
1:100 dilution analysis, and was not affected. 

Sample analysis without dilution (1:1). Affected analytes are as referenced above. TCDD was reported from the 1:100 
dilution analysts, and was not affected. 

Sample analysis at a 1:100 dilution. OCDD was reported from this analysis and was affected. 

Sample analysis at a 1:100 dilution. TCDD was reported from this analysis and was affected. 
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Sample Quantitation 

Positive results reported below the reporting limit were flagged as estimated (J) on the Data 
Summary Table. 

Sample 3428-CMS-219 had percent solids of 26.7%, which is less than 30% but greater than 
10%. Since the laboratory increased the sample size to compensate for low percent solids to a 
dry weight equivalent of lOg and the quantitation limits were met, positive detects and non-
detects were estimated, J and UJ, respectively, and the non-detects were not rejected. 

The laboratory reported several values which were above the upper calibration range. Since 
quantitative accuracy is questionable above the upper range of calibration, the ESAT validator 
reported the following valuesfrom 1:100 dilutions: 

Congener Affected Sample 

2378-TCDD 3428-CMS-057, 3428-CMS-063, 3428-CMS-064, 3428­
Total TCDD CMS-217DUP. 3428-CMS-218, 3428-CMS-219 


OCDD 3428-CMS-059, 3428-CMS-061, 3428-CMS-061DUP 

2378-TCDD t 3428-CMS-060 t 

Total TCDD f 

Total HxCDF 


2378-TCDD 3428-CMS-216 
1234678-HpCDD 


OCDD 

Total TCDD 


Total HpCDD 


2378-TCDD 3428-CMS-217, 3428-CMS-221 

OCDD 


Total TCDD 


The analyte concentrationfrom the 1:100 dilution is also beyond the instrument 
calibration range. This value has been flagged as estimated (J) on the Data Summary 
Table. Sample 3428-CMS-060 was reextracted and reanalyzed by Method 8280A Low 
Resolution and the results are submitted in SDG 3428-CMS-060 as Attachment I. 
However, please note that no results were usedfrom the Low Resolution analysis due to 
QC exceedences. Please see Attachment I for Data Validation of these results. 
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Toxicity Equivalency Factor fTEF, and Isomer Specificity 

All TEQ values were calculated by the ESAT data validator. The data were reported in 
accordance with standard Region I validation procedures which take into account the observed 
blank contamination, dilutions, and EMPC values. These calculated values are reported on the 
Data Surmnary Tables on a dry weight basis, where applicable. The TEF values are published in 
EPA/625/3-89/016, "Interim Procedures for Estimating Risks Associated with Exposure to 
Mixtures of CWorinated Dibenzo-p-Dioxins and -Dibenzofurans (CDDs and CDFs)" and 1989 
Update, Part U, page 13. 

System Performance 

One or both of the recovery standards did not meet area count criteria for several samples. This 
could be related to congener loss diiring analysis, improperly capped sample vials, interferences, 
and/or degradation of the recovery standard spiking solution. 

Very truly yours, 

LOCKHEED ENVIRONMENTAL 

Leslie Chan 
Scientist 

Louis Macri 
ESAT Team Manager 

Attachments: Table I  : Recommendation Summary Table 

Table II: Overall Evaluation of Data 

Data Summary Tables 

Data Validation Worksheets 

Support Documentation 
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Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

3428-CMS­
044 

11.2.4.S 

14.5 

J5 

JL 
JL 
J5 

J5 

JL 

JL 


Table I 

Recommendation Summary Table for Dioxins/Furans 


Centredale Manor Site 

Case No. 3428/SDG No. 3428-CMS-044 


3428-CMS- 3428-CMS­3428-CMS- 3428-CMS­3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­
060 061 058 059 047 050 053 056 057 

J..2.4 JI.J.4,5 
[1.2.4 j . ,4 1,2,4 |l.4.5 

J 4 

JL 
j 6 

J* 

A A JL 
6A A j 

JL J L 

O 
CD 



Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

Table I 
Recommendation Summary Table for Dioxins/Furans 

Centredale Manor Site 
Case No. 3428/SDG No. 3428-CMS-044 

3428-CMS­
061 DUP 

3428-CMS­
062 

3428-CMS­
063 

3428-CMS­
064 

3428-CMS­
065 

3428-CMS­
066 

3428-CMS­
067 

3428-CMS­
068 

3428-CMS­
068DUP 

3428-CMS­
216 

11.1.4 JU4 J..4 

JL 
J 6 

J 2 

J4 

O 



Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

Table I 
Recommendation Summary Table for Dioxins/Furans 


Centredale Manor Site 

Case No. 3428/SDG No. 3428-CMS-044 


3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­3428-CMS- 3428-CMS- 3428-CIvtS- 3428-CMS- 3428-CMS- 3428-CMS­
224 225 217 2I7DUP 218 219 220 221 222 223 

11.2.4 11.4.7 11.2.4 

|5.6 J5-7 

J4 

JS.7 

JS.7 



Table I 
Recornmendation Summary Table for Dioxins/Furans 

A ­ Accept results. 

J1 ­ Unacceptable PES score: J detects. 

J2 ­ Blank contamination: The positive results listed in the table in affected samples 
were reported as estimated detection limits (EDL) and were estimated (UJ). 

J3 ­ Concentration exceeded me instrument calibration range. Value was estimated 
(J). 

J4 ­ Field Duplicate precision outside criteria: J detects, UJ non-detects. 

P ­ Recovery standard area counts outside criteria: J detects, UJ non-detects. 

J6 ­ Cleanup standard recoveries outside criteria: J detects, UJ non-detects. 

J7 ­ Sample percent solids were less than 30% but greater.than 10%: J detects, UJ 
non-detects. 
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EPA-NE - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum - Table II 

DIOXIN/FURAN ANALYSIS 

DQO Sampling* Measurement Error Sampling Potential Usability Issues 

(list all DQOs) and/or Variability 

Analytical Method 
Appropriate 
Yes or No 

Analytical Sampling 
Error Error 

To determine the nature 
and extent ot soil 
dioxin/furan 
contamination 
along/near the 
Woonasquatucket River 
and al Centredale Manor 

No, 
Sample 3428-CMS-2I9 had 
percent solids less than 30% 
but greater than 10%. Since 
the laboratory increased the 
sample size to compensate for 
low percent solids to a dry 

Refer to 
qualification in 

R/S Key 
on fable I  : 

JI.J.3.V6 

Refer to 
qualification in 

R/S Key 
on Table I  : 

TEQs were derived almost solely from 2378-TCDD concentrations 
for all samples with reported TEQs greater than 0 025 ppb. 

2378-TCDD was scored Action High in the fortified native soil PE 
sample PC00259. All non 2378-TCDD congeners were scored 
acceptable. The ESAT data validator used professional judgement 
to estimate 2378-TCDD values for all samples in this SDG. 

To determine potential 
sources of dioxin/furan 
contamination 

weight equivalent of lOg and 
the quantitation limits were 
met, positive detects and 
non-detects were estimated, J 

The majority of the sampling and analysis quality control met 
acceptance criteria and the sample data can be used for the site 
objectives. 

and UJ, respectively, and the 

These data will be used non-detects were not rejected. 

to determine potential 
health effects based Yes, 
upon a dry weight 2378­ Analytical Method appropriate 
TCDD TEQ action limit for all samples. 
of I ppb. 

The evaluation of "sampling error" cannot be completely assessed in the data validation. 
Sampling variability is not assessed in data validation. 

Date Validator: 



Dioxin/Fi^^^ialyais - Soil Sample* 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE. Rl 
CASE NO. 3428 SDG NO.: 3428-CMS-044 

SAMPLE NUMBER 
STATION LOCATION 

MATRIX 

TCDD/TCDF CONC: |

2.3.7.8-TCDD 
1.2.3,7.8-PeCDD 
1.2.3.4.7.8-HxCDD 
1.2.3.6.7.8- HxCDD 
1.2.3.7.8.9- HxCDD 
1,2,3,4.6.7,8-HpCDD 
OCDD 

2.3.7.8-TCOF 
1.2.3.7.8-PeCDF 
2.3.4,7,B-PeCDF 
1.2.3.4.7,8-HxCDF 
1.2.3,6,7.8-HxCDF 
2.3.4.6.7.8- HxCDF 
1.2.3.7.8.9- HxCOF 
1.2.3.4.6.7.8- HpCDF 
1.2.3.4.7.8.9- HpCDF 
OCDF 

TOTAL TCDD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

TOXICITY EQUIVALENCY: | 

% SOLIDS: | 


DILUTION FACTOR: | 

DATE SAMPLED: | 


DATE OF RECEIPT. | 

SAMPLE EXTRACTION DATE. | 


ANALYSIS DATE: | 

LAB SAMPLE ID | 


3428-CMS-044 U 
AREA 1 
SOIL 

 ng/Kg 

UJ 
UJ 

23 J 
3.8 J 

41.3 J 
439 J 

UJ 
0 51 J 
0.57 J 

1.6 J 

UJ 
8.8 J 
1.0 J 

19.5 J 

UJ 
UJ 

23 1 J 
79 0 J 

UJ 
11.2 J 
15.2 J 
23.6 J 

2 30 J 
87.3 

1.0 
02/16/99 
02/17/99 
02/28/99 
03/15/99 
T991739 

DL/EMPC" 

12.1 
0 63 
0.82 * 

1.7 

0.74 
0.95 
0.08 

14.0 
6.2 

24.0 ' 

9.3 
11.7 
16.9 

: s s x c 3 c s : 

3428-CMS-047 ff 
AREA 1 
SOIL 

ng/Kg 

UJ 
UJ 

1.2 J 
10.3 
57 

837 
534 J 

4.8 
16 J 
1.6 J 
3.7 J 
1.8 J 
2.5 J 

0.11 J 
14 6 
1.3 J 

30.1 

UJ 
UJ 

70.4 J 
173 J 

26 5 J 
32.2 J 
30.8 J 
31.8 

5.45 J 
72.9 

1.0 
02/16/99 
02/17/99 
02/28/99 
03/22799 

U991203 

3428-CMS-05O 0 3428-CMS-053 * 3428-CMS-056 0 3428-CMS-057 • 

AREA 1 AREA 1 AREA 1 AREA 1 

SOIL SOIL SOIL SOIL 

; = s « = = S  3 c s s  i : E 3 5 3 3 U S  S CSSSS B E S S S S  S E E S S S S S S  E B B S  S E 3 S S C 3  M 

DL/EMPC* ng/Kg DL/EMPC* ng/Kg DL/EMPC* ng/Kg OUEMPC ng/Kg I DL/EMPC 

10 8 
1.1 

53 0 J 
U 
U 

0.6 
0.7 

UJ 
UJ 

4  3 
1.2 

0.58 * 

214 J 
5.2 J 
6.5 j 

16340 *J 
3.6 J 
1.4 J 

UJ 12 16 J 8.8 J 4.3 J 

2.6 J 3.2 J 15.2 J 4.1 J 

280 26 3 J 107 J 64 9 J 

481 J 272 J 902 J 645 J 

UJ 1.2 4.2 45.7 J 6 5 J 

U 03 1.8 10.1 J 16 J 

U 0.3 1.3 J 18.2 J 4.1 J 

J1.7 3 8 J 75.9 J 6.4 J 

J0 84 1.6 J 18.8 J 2.8 J 

J 
U 

0.88 
0.5 

2 2 J 
UJ 0.3 

23.8 J 
0.8 

4.2 J 
UJ 

7.2 10.2 J 95.0 J 25.5 J 

0.8 1.1 J 11.0 J 19 J 

17.6 20.4 J 63.7 J 43.8 J 

19.1 54.3 J 55.1 ' UJ 10.2 241 J 242 16500 SJ 

12.3 UJ 0.60 UJ 11.6 UJ 85 8 UJ 14 

UJ 17.2 19 8 J 20 4 ' 146 J 44.4 J 

55.6 J. 53.8 J 215 J 134 J 

27.2 ' UJ 6 3 16.6 J 20.1 ' 155 J 156 ' 50.0 J 

6 6 J 23 6 J 28.1 ' 256 J 120 J 

30.9 12.1 J 15.3 23 6 J 24 8 257 J 258 327 J 

16.0 J 21.4 J 22.1 151 J 64 6 J 

a a a a s E a s - i s s =  a S S S S S E  I a s  s B S s s s s s s B B B S  S n s s c i s  a 

54.5 J 3 12 J 249 J 16300 J 

88.0 78.4 79 3 762 

1.0 10 1.0 1.0 

02/16/99 02/16/99 02/16/99 02/16/99 

02/17/99 02/17/99 02/17/99 02/17/99 

02/28/99 02/28/99. 02/28/99 02/28/99 

03/15/99 03/15/99 03/15/99 03/15/99 

T991741 T991742 T991743 T991744 
E S S 3 S S S 

• = These values are EMPCs (Estimated Maximum Possible Concentration). EMPC values are not qualified with an "J", Values without an""" are the Detection Limits. 


U - These values are reported on a dry weight basis. 

$ - Value reported (rom a 1:100 dilution analysis 




- j i i m i a i y i aula 
Dioxin/Fl I lalysis - Soil Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 
CASE NO.: 3428 SDG NO : 3428-CMS-044 

SAMPLE NUMBER. | 3428-CMS-058 * 
STATION LOCATION: | AREA 1 

MATRIX: | SOIL 

TCOD/TCDF CONC : | ng/Kg 

I 
2,3.7.8-TCDD I 178 J 
1.2.3.7.B-PeCDD I UJ 
1.2.3,4.7.8-HxCDD I 17 J 
1.2.3.6.7.8- HxCDD I 4.4 J 
1.2.3.7.8.9- HxCDD I 5.0 
1.2.3.4,6.7.B-HpCDD I 104 . 
OCDD I 1010 J 

I 
2.3.7.8-TCDF I 4  6 
1.2.3.7,8-PeCDF I 1-8 •> 
2,3.4.7.8-PeCDF I 2.6 J 
1.2.3.4.7.8-HxCDF I 10.3 
1,2,3,6.7,8-HxCDF I 4.6 J 
2.3.4.6.7.8- HxCDF I 4.1 J 
1.2.3.7.8.9- HxCDF I U 
1.2.3.4.6.7.8- HpCDF I 24.7 
1.2.3.4.7.8.9- HpCOF I 3 6 J 
OCDF ! 58.5 

I 
TOTAL TCDD I 185 J 
TOTAL PeCDD I UJ 
TOTAL HxCDD I 38.4 J 
TOTAL HpCDD I 193 J 
TOTAL TCDF I 24.3 J 
TOTAL PeCDF I 35.3 J 
TOTAL HxCDF I 56.6 J 
TOTAL HpCDF I 59.9 J 

TOXICITY EQUIVALENCY | 185 J 
% SOLIDS: | 86 2 

DILUTION FACTOR. | 10 
DATE SAMPLED: | 02/16/99 

DATE OF RECEIPT: | . 02/17/99 
SAMPLE EXTRACTION DATE | 02/28/99 

ANALYSIS DATE. | 03/15/99 
LAB SAMPLE ID | T991745 

DL/EMPC" 

1.2 

0.5 

7.4 

36.7 
57.5 

3428-CMS-059 * 
AREA 1 
SOIL 

ng/Kg 

UJ 
6.7 

17.7 
40.3 
34.3 
914 

12680 *»J 

48 
2 0 J 
3.2 J 

11.4 
6.1 

12.1 
U 

179 
9.3 

350 

UJ 
UJ 

266 J 
1730 J 
37.0 J 
110 J 
235 J 
415 J 

42.1 J 
667 

10 
02/16/99 
02/17/99 
02/28/99 
03/20/99 

T991876 

DL/EMPC" 

13.3 

1.3 

203 
30.5 

41 2 
114 

420 

3428-CMS-060 * 
AREA 1 
SOIL 

a s s E E E a s  s s = s :  3 : 

ng/Kg DL/EMPC" 

3428-CMS-061 * 
AREA 1 
SOIL 

E E E E E E S S  S B E S  S 

ng/Kg DL/EMPC* 

3428-CMS-061DUP § 

AREA 1 
SOIL 
c a c s u s B  i B U B  S * mxmmMM tmsa 

ng/Kg I DL/EMPC* 

3428-CMS-062 • 
AREA 1 
SOIL 

s ( E 3 i = a » s  B a a E B mmmmmmmmm • 

ng/Kg DUEMPC* 

115820 $J 
28.0 J 
7.6 J 
93.3 J 
44.2 J 
276 J 
1710 J 

111 J 
16.0 
34.5 J 
56.9 J 
72.5 J 
1540 J 
29990 SJ 

161 J 
13.1 
29.0 J 
48.8 J 
56.6 J 
1270 J 

14630 JJ 

UJ 
2.4 J 
4.7 J 

12.0 
10.6 
276 

2390 J 

48 

78 8 J 
15.6 J 
56.6 J 
47 3 J 
16.0 J 
21.2 J 
0 6 J 
102 J 

10.5 
3.9 J 
6.9 
24.1 J 
14.8 J 
18.4 J 

UJ 
275 J 

2.6 

13.0 
5.3 
6.5 

246 
15.0 
17.1 

J 
J 
J 
UJ

228 J 
I 1.6 

UJ 
U 

1.6 J 
4.5 J 
3 2 J 
55 

U 
60.6 

2.9 
0.7 

09 

UJ 
131 J 

12.4 15 7 J 
495 J 

14.8 J 
419 J 

3.7 J 
154 

118450 $J 
UJ 

940 J 
628 J 
663 J 
2090 J 
6150 SJ 
203 J 

118560 
201 

2110 
6740 

165 J 
.UJ 

538 J 
2740 J 
70.5 J 
150 J 
372 J 
631 J 

182 
149 

74 2 

638 

220 J 
UJ

408 J
2200 J 
96.9 J 
151 J 
336 J 
645 J 

|
 I

 124 
 414 

UJ 
UJ 

73 9 J 
526 J 
17.4 J 
38.1 J 
85.4 J 
168 J 

67 
8.0 

77.4 * 

16.3 ' 
44.0 ' 

S 5 E B S 9 E 3  3 E S E  E lEESESSSE SEEKS B S S S S S S S B D BBSBBSBBB B S 3 S SI BUB S M  S EMESI 

116000 J 
70.6 

1.0 
02/16/99 
02/17/99 
02/28/99 
03/20/99 

T991877 

195 J 
72.4 

1.0 
02/16/99 
02/17/99 
02/28/99 
03/20/99 

T991880 

222 J 
76.3 

1.0 
02/16/99 
02/17/99 
02/28/99 
03/20/99 
T991881 

12.0 J 
78.8 

1.0 
02/16/89 
02/17/98 
02/28/88
03/14/88 
T981720 

< 

S = 5 £ X S S  E 

without a n a r  e the Detection Limits. • = These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J". Values 
U = These values are reported on a dry weight basis. 
S - Value reported Irom a 1 100 dilution analysis 



Dioxin/Fur^f«w alysis - Soil Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 

CASE NO.: 3428 SDG NO.: 342B-CMS-044 

SAMPLE NUMBER 3428-CMS-063 0 3428-CMS-064 0 3428-CMS-065 0 3428-CMS-066 0 3428-CMS-067 0 3428-CMS-068 • 

STATION LOCATION AREA 1 AREA 1 AREA 1 AREA 1 AREA 1 AREA 1 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL 

S B S S S  5 B =  S C B = « B 3 3  3 a a «  3 Bl BtBtSSSSSBi S 

TCDD/TCDF CONC. ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg I DL/EMPC" ng/Kg 

2.3.7.8-TCDD 4430 SJ 686 $J UJ 8.2 62.0 J 115 J UJ 

1.2.3.7.8-PeCDD 4.2 J 1.9 J U 0.2 2.1 J UJ 0 58 UJ 

1.2.3.4,7.8-HxCDD 2.8 J 2.5 J U 0.3 1.7 J U 0.5 2.2 J 

1.2.3.6.7.8- HxCDD 9.3 J 4 3 J UJ 0.75 3.8 J 1.4 J 8.2 

1.2.3.7.8.9- HxCDD 6 9 J 5.7 U 0.3 6.3 1.6 J 6.3 

1.2.3.4.6.7,8-HpCDD 246 J 94 9 6 8 76.4 29.8 178 

OCDD 2700 J 1050 J 62.5 J 1300 J 756 J 2070 J 

2.3.7.8-TCDF 31 5 J 7.8 UJ 2.2 9.8 UJ 3.0 3.7 

1.2,3.7.8-PeCDF 7 0 J 1.6 J 0.66 3 0 J 0 89 1.4 J 

2,3.4,7,8-PeCDF 15.5 J 5.4 1.8 J 6.7 1.5 J 2 0 J 

1.2.3.4.7.8-HxCDF 25 1 J 8.1 2.3 J 29.1 4.2 J 4.4 J 

1,2.3.6.7.8-HxCDF 9 1 J 3 0 J 0 8  1 J 12.5 1 6 J 2.4 J 

2.3.4.6.7.8- HxCDF 12.1 J 4.3 J 0.99 J 8.9 1.7 J 3 8 J 

1.2.3.7.8.9- HxCDF UJ 06 U 0.7 U 0  2 U 0.2 U 0.3 U 

1.2.3.4.6.7.8- HpCDF 83.7 J 26.3 4.8 J 29.8 37.0 

1.2.3.4.7.8.9- HpCDF 6.4 J 2 5 J U 0.5 7.0 10.0 1.1 

OCDF 379 J 68.5 6.7 J 76.4 111 

38.1 

TOTAL TCDD 4510 $J . 689 $J UJ 10.3 73.2 J 77.5 118 J 119 ' UJ 

TOTAL PeCDD UJ 36.2 UJ 147 UJ 1.4 UJ 16.2 UJ 3.0 UJ 

TOTAL HxCDD 110 J 49 6 J 51.1 UJ 7.3 . 48.5 j 49.9 ' UJ 14.1 60 1 J 

TOTAL HpCDD 496 J 185 J 13.7 J 160 J 63.8 J 336 J 

TOTAL TCDF 209 J 54 .0 J 12.8 J 14.0 56.4 J 61.1 17.2 J 17.9 ' 18 6 J 

TOTAL PeCDF 332 J 339 128 J 131 13.0 J 13.7 92.3 J 92.6 21.3 J 24.6 42.1 J 

TOTAL HxCDF 657 J 432 J 434 12.6 J 12 7 115 J 27.7 J 28.7 66 0 J 

TOTAL HpCDF 341 J 76.1 J 7.7 J 76.7 J 24.3 J 26.0 81.8 J 

1 S S S 3 S 3 B S & 3 t = 3 i K B a a a i u  s B B  I 

TOXICITY EQUIVALENCY 4460 J 699 J 1.53 J 76 3 J 118 J 8.51 J 

% SOLIDS 79.6 77.1 81.3 79.1 80.4 76.9 

DILUTION FACTOR 1 0 1.0 1.0 1.0 1.0 1.0 

DATE SAMPLED 02/16/99 02/16/99 02/16/99 02/16/99 02/16/88 02/16/99 

DATE OF RECEIPT 02/17/99 02/17/99 02/17/99 02/17/99 02/17/88 02/17/98 

SAMPLE EXTRACTION DATE 02/28/99 02/28/99 02/28/99 02/28/99 02/28/99 02/28/98 

ANALYSIS DATE 03/14/99 03/14/99 03/14/99 03/14/99 03/14/88 03/14/88 

LAB SAMPLE ID T991721 T991722 T991723 T991724 T891725 T881726 

: = 3  3 a s  s E S S E S  : 3 B Z  I 

' = These values are EMPCs (Estimated Maximum Possible Concentration): EMPC values are not qualified with an "J " . Values without an """ are the Detection Limits. 

» = These values are reported on a dry weight basis. 

i ­ Value reported from a 1.100 dilution analysis 

DL/EMPC* 

7.8 
1.1 

0.2 

1.7 

11.4 

6.6 

60.9 ' 

20.6 ' 

42.6 ' 

67.0 ' 

63.6 ' 

en 




l l u l I I U U l u 

Dioxin/Fu'- •Vnalysis - Soil Sample* 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 

CASE NO. 3428 SDG NO.: 3428-CMS-044 

SAMPLE NUMBER: 3428-CMS-068DUP 0 3428-CMS-216 0 3428-CMS-217 0 3428-CMS-217DUP 0 

STATION LOCATION. AREA 1 RESIDENCE 1 RESIDENCE 2 RESIDENCE 2 

MATRIX SOIL SOIL SOIL SOIL 

E U 3 0 H S  3 3 3 3  3 E 3 E 3 3 S S B  3 3 3 3  3 S 3 3 3 3 3 3 3 3 3  1 

TCDD/TCDF CONC : ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL /EMPC ng/Kg DL /EMPC 

2.3.7.8-TCDD UJ 6.8 10330 SJ 2360 SJ 4980 $J 

1.2.3.7,8-PeCDD UJ 1.5 66.2 J 22.2 J 17.4 J 

1.2.3,4.7.8-HxCDD 2.6 J 63.7 J 29.0 J 25.1 J 

1.2.3.6.7.8- HxCDD 7.4 120 J 52.7 J 52.4 J 

1.2.3.7.8.9- HxCDD 6.3 133 J 64.3 J 59.1 J 

1.2.3.4.6.7.8-HpCDD 

OCDD 

176 

2160 J 

2760 $ 
15610 $J 

688 J 

4370 SJ 

863 J 

3930 J 

2.3.7.8-TCDF 3  6 137 J 40.7 J 36.8 J 

1.2.3.7.8-PeCDF 1.3 J 16.6 J 7.7 J 7.7 

2.3.4.7,8-PeCDF 1.8 J 46.6 J 10.2 J 10 8 J 

1.2.3.4.7.8-HxCDF 4.2 J 87.7 J 33.8 J 29 7 J 

1.2.3.6.7.8-HxCDF 2.2 J 37.9 J 21.8 J 17.8 J 

2.3.4.6.7.8- HxCDF 
1.2.3.7.8.9- HxCDF 

3.7 J 
U 1.8 

48.1 J 
2.3 J 

25.2 J 

1.0 J 

23.1 J 

UJ 1.6 

1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 

OCDF 

37.2 

2.5 

127 

403 J 
38.6 J 
477 J 

253 J 

12.1 J 

231 J 

229 J 
12.4 J 

242 J 

TOTAL 

TOTAL 

TCDD 

PeCOD 

UJ 

UJ 

11.0 

7.3 

10900 $J 
UJ 401 

2490 SJ 

UJ 165 

4980 $J 

UJ 

5080 

7 5 8 

TOTAL HxCDD 47.5 J 48.3 1110 J 1110 470 J 417 J 

TOTAL 

TOTAL 
HpCDD 
TCDF 

328 J 

20 5 J 22 1 

5200 SJ 
2120 J 

1700 J . 

569 J 672 

1610 J 

597 J 602 ' 

TOTAL PeCDF 36 0 J 36.6 2060 J 2080 452 J 455 J 482 

TOTAL HxCDF 55.3 J 55.7 1070 J 571 J 574 488 J 

TOTAL HpCDF 107 J 961 J 540 J 466 J 479 

TOXICITY EQUIVALENCY 8 4 1 J 10500 J 2420 J 5030 J 

% SOLIDS 77 2 48.4 53.4 51.7 

-DILUTION FACTOR 1.0 1 0 1.0 1.0 

DATE SAMPLED 02/16/99 02/16/99 02/16/99 02/16/99 

DATE OF RECEIPT 02/17/99 02/17/99 02/17/99 02/17/99 

SAMPLE EXTRACTION DATE 02/26/99 02/28/99 02/28/99 02/28/99 

ANALYSIS DATE 03/14/99 03/14/99 03/14/99 03/14/99 

LAB SAMPLE ID T991727 T991728 T991729 T991730 

' are the Detection Limits. 

« - These values are reported on a dry weight basis 

j - Value reported from a 1.100 dilution analysis. 

• = These values are EMPCs (Estimated Maximum Possible Concentration): EMPC values are not qualified with an "J " , Values without a n " 

342B-CMS-218 0 

RESIDENCE 2 

SOIL 
B 3 B 3 3 3 B 3 I 3 3 3 3 : 

ng/Kg 

2180 SJ 

18.8 J 

18.7 J 

88.1 J 

68.1 J 

766 J 

3510 J 

62.5 J 

23.8 J 

30.0 J 

80.6 J 

78.7	 J 

100 J 

U J 

1680 J 

30.6 J 

788 J 

2360 $J 

U J 

667 J 

1450 J 

1260 J 

1680 J 

2070 J 

2880 J 

2290 J 

54 5 

1.0 

02/16/88 

02/17/99 

02/28/99 

03/15/99 

U1O4302 

3428-CMS-219 • 

RESIDENCE 2 

SOIL 
.caiuasBsaia mmmmmmmum mm 

DL/EMPC* ng/Kg I D L / E M P C 

2170 SJ 

12.8 J 

18.1 J 

34.5 J 

41.0 J 

652 J 

3880 J 

23.5 J 

11.8 J 

108 J 

33.7 J 

22 5 J 

2 7 J 

0.1 U J I 0 9 

415 J 

18.6 J 

336 J 

2260 *  J 

233 UJ 74.4 

314 J 

1260 J 
148 J 

520 J 520 ' 

521 J 623 

721 J 

I S S S K S S i 

2220 J 

2 6 7 

1.0 

02/16/88 

02/17/99 

02/28/99 

03/15/99 

T991757 
; a x t z a r . I I I I I B 



 | 

u m  a o u n i i i i d i y t a u i c 

Dioxin/Fu alysis - Soil Samples 

SITE: WOONASQUATUCKET R I V E R / C E N T R E D A L E MANOR - N. PROVIDENCE, Rl 

C A S E NO.: 3428 SOG NO.: 3428-CMS-044 

SAMPLE NUMBER | 3428-CMS-220 0 3428-CMS-221 # 

STATION LOCATION | RESIDENCE 3 R E S I D E N C E 4 

MATRIX I SOIL SOIL 

TCDD/TCDF C O N C : | ng/Kg DL/EMPC" ng/Kg DL/EMPC" 

2.3.7.8-TCDD UJ 22 1 1950 SJ 

1.2.3,7.8-PeCDD UJ 0.73 7 5 

1.2.3.4,7.8-HxCDD U 0 3 15.2 

1.2.3.6.7.8- HxCDD 3 5 J 35.4 

1.2.3.7.8.9- HxCDD 2 1 J 29.3 

1,2.3.4.6.7.8-HpCDD 29 5 758 

OCDD 204 J 7600 $J 

2.3.7.8-TCDF 3.2 10.3 

1.2.3.7.8-PeCDF 1 5 3.7 J 

2,3.4.7.8-PeCDF I  S 5.4 

1.2.3.4.7.8-HxCDF 2 3 15.2 

1,2.3,6,7.8-HxCDF 1.2 8  6 

2.3.4.6.7.8- HxCDF 1 8 11.2 

1.2.3.7.8.9- HxCDF 0  2 1.9 J 

1.2.3.4.6.7.8- HpCDF 10 6 112 

1.2.3.4.7.8.9- HpCDF 0 48 * 7.1 

OCDF 15 4 213 

TOTAL TCDD UJ 29.2 2000 SJ 

TOTAL PeCDD UJ 5 8 UJ 40.7 

TOTAL HxCDD 35 9 J 247 J 

TOTAL HpCDD 61.9 J 1420 J 

TOIAL TCDF 20 4 J 21.6 " ( 
73.9 J 77.8 

TOTAL PeCDF 33.9 J 35.2 " 149 J 151 

TOTAL HxCOF 29 0 J 229 J 

TOTAL HpCDF 21 8 J 22.3 287 J 

TOXICITY EQUIVALENCY: | 2.86 J 1990 J 

% SOLIDS: | 78 9 44.5 

DILUTION FACTOR: | 1 0 1.0 

DATE SAMPLED: | 02/16/99 02/16/99 

DATE OF RECEIPT: | 02/17/99 02/17/99 

SAMPLE EXTRACTION DATE; | 02/28/99 02/28/99 

ANALYSIS DATE: | 03/17/99 03/17/99 

LAB SAMPLE ID | T991787 T991788 

3428-CMS-222 0 3428-CMS-223 0 3428-CMS-224 0 

R E S I D E N C E 5 R E S I D E N C E 6 R E S I D E N C E 7 

SOIL SOIL SOIL 
S S S S 3 S 3 3 8 B S C S 

ng/Kg DL/EMPC" ng/Kg DL/EMPC" ng/Kg DL/EMPC* 

93.4 J 105 J UJ 3.2 

UJ 1 2 2.4 U 0.3 

0.98 3.1 J U 0.4 

2.3 J 5  5 UJ 1.1 

2.5 J 6.8 -0.94 J 

32.1 160 29.9 

185 J 1160 J 283 J 

8.9 25.3 UJ 1.4 

3.7 J 5.6 0.41 J 

3.9 J 7.9 0.52 J 

5 2 11.9 UJ 1.2 

2 2 J 4.9 ' 0.44 J 

3.1 J 7.8 0.62 J 

0.29 U 0.3 U 0.3 

11.4 36 8 8.0 

1.0 J 2.1 J 0.59 J 

136 33.9 17.2 

107 J 152 J UJ 4.4 

UJ 8  9 UJ 27.3 UJ 0.75 

24.3 J 25.3 . 65.4 J UJ 8.7 

63.8 J 286 J 58 7 J 

45.2 J 53.5 181 J UJ 8  9 

60.5 J 61.3 177 J 8.6 J 

47.0 J 47.3 120 J 127 10.0 J 

20.4 J 70.8 J 21.5 J 

^—— 
B B  B B B S S 3 S  B B B  B 

98.7 J 120 J 1.17 J 

71.4 68.9 88.0 

1.0 1.0 1.0 

02/16/99 02/18/99 02/16/69 

02/17/99 02/17/99 02/17/99 

02/28/99 02/28/99 02/28/89 

03/17/99 03/15/99 03/15/99 

T991789 T991750 T991751 

3428-CMS-225 0 

R E S I D E N C E 8 

SOIL 
^ ^ — S S 3 3 a B S I S I M 

ng/Kg DL/EMPC* 

76.6 J 
6.6 


6 0 


168 


1 5 3 


208 


1120 J 


63.3 


1 6 0 


38.8 

44.8 


39 3 


89.1 

0.77	 J 


159 

8 7 


171 


177 J 
UJ | 119 

199 J 

450 J 

827 J 

2260 J 

1270 J 

319 J 

B 8 B S 3 E S 3 S B > • « S I I C B U I I I B B B 

133 J 

70.4 

1.0 


02/16/99 


02/17/99 


02/28/99 


03/15/99 


T991752 

t B S E B S B B S S X K = 3 

' are the Deteclion Limits. • - These values are EMPCs (Estimated Maximum Possible* Concentration); EMPC values are not qualified with an "J" , Values without an " 

A - These values aie reported on a dry weight basis : 

S - Value reported from a 1 100 dilution analysis 

OO 





Date US EPA Approval Signature 
May 24,1999 

B-99-5-Y-3 

Ms. Christine Clark 
Regional Sample Control Custodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region I 
60 Westview Street Reference 86 
Lexington, Massachusetts 02421 

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 136 
Case No. 3428 / SDG No. 3428-CMS-026 
Triangle Laboratories - Durham, NC 
Woonasquatucket River/Centredale Manor Site, N. Providence, RI 

DioxinTFuran: 30/Soil/3428-CMS-026 thru 3428-CMS-031, 3428-CMS-033, 3428-CMS­
034, 3428-CMS-037, 3428-CMS-038, 3428-CMS-041, 3428­
CMS-048, 3428-CMS-051, 3428-CMS-052, 3428-CMS-052DUP, 
3428-CMS-054, 3428-CMS-069 thru 3428-CMS-071, 3428-CMS­
071 DUP, 3428-CMS-072, 3428-CMS-074 thru 3428-CMS-076, 
3428-CMS-080 thru 3428-CMS-082, 3428-CMS-086 thru 3428­
CMS-088 
(Soil Field Duplicate Pairs/3428-CMS-052 and 3428-CMS- „ 
052DUP, 3428-CMS-071 and 3428-CMS-071DUP) 

1/PE/PC00537 

Dear Ms. Clark: 

A Tier III data validation was performed on the Dioxin/Furan analytical data for 30 soils and one 
PE sample collected by Roy F. Weston, Inc. for the U.S. EPA at the Woonasquatucket 
River/Centredale Manor Site inN. Providence, RI: The samples were analyzed according to 
EPA Method 8290 Rev. 0, September 1994. The samples were validated using first the criteria in 
EPA Method 8290, defaulting second to Region I  . EPA-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses. December 1996 criteria and finally to EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98). Unless otherwise stated all criteria used were Method 8290 criteria. The data 
were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness (CSF Audit - Tier I) 


* • Preservation and Technical Holding Times 

* • PE Samples/Accuracy Check 

* • Window Defining Mix 




\ 
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Initial and Continuing Calibrations 
Chromatographic Resolution 
Instrument Sensitivity Check 
Blanks 
Matrix Spike/Matrix Spike Duplicate 
Laboratory and Field Duplicates 
Intemal/Clean-up/Recovery Standards 
Sample Analysis and Identification 
Sample Quantitation 
Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 
Toxicity Equivalency Factor (TEF) and Isomer Specificity 
Required Sample Reruns and Second Column Confirmation 
System Performance 

* - All criteria were met for this parameter. 

The following information was used to generate the Data Validation Memorandum 
attachments: 

Table I  : Recommendation Summary Table - summarizes validation recommendations 

Table I I  : Overall Evaluation of Data - summarizes Site objectives and potential usability issues 

Data Summary Tables - summarize accepted, qualified, and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a summary of the site investigation/assessment objectives: 

•	 To determine the nature and extent of soil dioxin/furan contamination along/near the 

Woonasquatucket River and at Centredale Manor 


•	 To determine potential sources of dioxin/furan contamination 

•	 These data will be used to determine potential health effects based upon a dry weight 

2378-TCDD TEQ action limit of 1 ppb. 


Sample 3428-CMS-082 had percent solids of 24.0%. Since the laboratory increased the sample 
size to compensate for low percent solids to a dry weight equivalent of 10 g and the quantitation 
limits were met, positive detects and non-detects were estimated, J and UJ, respectively and the 
non-detects were not rejected. 

TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported 
TEQs greater than 0.100 ppb. 

One single blind performance evaluation (PE) sample (fortified native soil PC00537) was 

evaluated for this SDG. All congeners and homologue groups were scored acceptable. ­ r 
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The majority of the sampling and analysis quality control met acceptance criteria and the sample 
data can be used for the site objectives. 

Data Completeness (CSF Audit - Tier D 

The data vahdation revealed mformation and/or discrepancies in the data package submitted by 
the laboratory. The following information/discrepancies are noted: 

1. Missing the quant report for sample # 3428-CMS-069. 

2. Missing the quant report and raw data for sample # 3428-CMS-072. 

3. Missing the Form Is, quant report and raw data for sample # 3428-CMS-087DIL (100X). 

The information was requested via the WAM on April 30,1999. Items 1 and 2 were submitted 
on May 6,1999. The diluted sample analysis was submitted on May 21,1999. 

03 
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Page 4 B-99-5-Y-3 

Blanks 

The table below summarizes the compounds that were detected in the solid laboratory method 
blanks, the action levels, and the samples affected: 

Compound Type of Blank Concentration Action Level Samples Affected 
Blank ng/Kg ng/Kg 

2378-TCDD Method 5.9 29.5 3428-CMS-026, 3428-CMS-029,3428-CMS-034,3428­
Blank CMS-037,3428-CMS-038, 3428-CMS-041,3428-CMS­

048, 3428-CMS-052DUP, 3428-CMS-054, 3428-CMS­
070, 3428-CMS-071, 3428-CMS-071DUP, 3428-CMS­
072 

2378-TCDF Method 0.34 1.7 3428-CMS-033, 3428-CMS-041, 3428-CMS-048, 
Blank 3428-CMS-054, 3428-CMS-070,3428-CMS-071DUP 

123478-HxCDF Method 0.28 1.4 3428-CMS-041, 3428-CMS-054, 3428-CMS-070, 3428­
Blank CMS-071, 3428-CMS-071DUP 

Total TCDD Method 7.2* 72 3428-CMS-026 thru 3428-CMS-029, 3428-CMS-034, 
Blank 	 3428-CMS-037, 3428-CMS-038, 3428-CMS-041, 3428­

CMS-048, 3428-CMS-052, 3428-CMS-052DUP, 3428­
CMS-054, 3428-CMS-070, 3428-CMS-071, 3428-CMS­
071DUP.3428-CMS-072 

Total PeCDD Method 2.2 22 3428-CMS-026 thru 3428-CMS-030, 3428-CMS-031, 
Blank 	 3428-CMS-033, 3428-CMS-037, 3428-CMS-038, 3428­

CMS-041, 3428-CMS-048, 3428-CMS-051, 3428-CMS­
052, 3428-CMS-052DUP, 3428-CMS-054, 3428-CMS­
070, 3428-CMS-071DUP, 3428-CMS-072, 3428-CMS­
080, 3428-CMS-086 thru 3428-CMS-088 

Total HxCDD Method 1.6 16 3428-CMS-041, 3428-CMS-052, 3428-CMS-052DUP, 
Blank 3428-CMS-054, 3428-070, 3428-CMS-071, 3428-CMS­

071DUP 

Total HpCDD Method 1.1 11 3428-CMS-070 
Blank 

Total TCDF Method 0.34 3.4 3428-CMS-054 
Blank 

EMPC value 

The following contamination was found in the method blanks: 2378-TCDD, 2378-TCDF, 
123478-HxCDF, Total TCDD, Total PeCDD, Total HxCDD, Total HpCDD, and Total TCDF. 
Professional judgement was used to apply action levels to all of the soil samples from this SDG. 

Blank actions are based on EPA Region I's Environmental Services Assistance Team Dioxin 
Data Validation SOP ESAT-01-0007 (11/20/98) criteria. Blank action levels are calculated as 
ten times the highest concentration of the contaminant determined in any blank for common 
contaminants (OCDD/OCDF and Total Homologues) and five times the action level for all other 
analytes. The positive sample results that are less than the action level are reported as non-
detects and estimated (UJ) on the Data Summary Table. ^ 
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Matrix Spike/Matrix Spike Duplicate 

Six matrix spike/matrix spike duplicate pairs were evaluated for this SDG: 3428-CMS­
027MS/3428-CMS-027MSD, 3428-CMS-041MS/3428-CMS-041MSD, 3428-CMS­
051MS/3428-CMS-051MSD, 3428-CMS-074MS/3428-CMS-074MSD, 3428-CMS­
086MS/3428-086MSD, and 3428-CMS-088MS/3428-CMS-088MS. The pair 3428-CMS­
041MS/3428-CMS-041MSD met the criteria. One or more of the following analytes: 2378­
TCDD and OCDD did not meet the recovery criterion of 50-150% and/or Relative Percent 
Difference (RPD) < 50% for soils/sediment as specified in EPA Region I's Environmental 
Services Assistance Team Dioxin Validation SOP ESAT-01-0007 (11/20/98). However, 
samples were not qualified since native concentrations were greater than 4x the spike amount for 
most analytes. 

Laboratory and Field Dunlicates 

Two field duplicate pairs were evaluated for this SDG (3428-CMS-052/3428-CMS-052DUP and 
3428-CMS-071/3428-CMS-071DUP). 

The tables below summarize the soil field duplicate results that did not meet the duplicate 
criterion of Relative Percent Difference (RPD) < 50% for soils/sediments as specified in EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98): 

Compound 3428-CMS-052 3428-CMS-052DUP RPD Action Affected Samples 

% Solids (80.5%) % Solids (82.0%) 

Sample Cone. (ng/Kg) Duplicate Cone. (ng/Kg) Positive Detects NDs 

2378-TCDD 42.0 14.3 98.5 UJ All soil samples 

Compound 3428-CMS-071 3428-CMS-071DUP RPD Action Affected Samples 

% Solids (78.0%) % Solids (77.4%) 

Sample Cone. Duplicate Cone. Positive Detects NDs 
(ng/Kg) , (ng/Kg) 

2378-TCDD 6.2 2.8 74.2 UJ All soil samples 

23478-PeCDF 1.4 0.71 67.0 UJ All soil samples 

123678-HxCDF 1.3 0.56 76.0 UJ All soil samples 

234678-HxCDF 2.3 0.83 94.1 UJ All soil samples 

OCDF 6.7 12.0 56.8 UJ All soil samples 

Professional judgment was used to estimate all of the positive results and non-detects (J) and 
(UJ), respectively, for 2378-TCDD, 23478-PeCDF, 123678-HxCDF, 234678-HxCDF, and 
OCDF in all soil samples. 

05 
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Tnternal/Clea -̂iip/Recoverv Standards 

• Internal Standards 

The following table summarizes the internal standards with recoveries which did not meet the 
acceptance method criterion of25-130%: 

Standard % Recovery Action Affected Samples 

Positive Detects NDs 

"C-OCDD 205 UJ 3428-CMS-075 

• Clean-up Standards 

The following table summarizes the clean-up standards with recoveries which did not meet the 
method acceptance criterion of 40-130%: 

Affected Samples Standard % Recovery Action 

Positive Detects NDs 

UJ 3428-CMS-075 "C -2378-TCDD 145 J 

06 
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• Recovery Standards 

The following table summarizes the recovery standards with area counts which failed to meet the 
acceptance criterion of 50-200% of the area counts of the associated daily calibration standard as 
specified in the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating 
Environmental Analyses, December 1996, Internal Standard Section: 

Action Affected Samples Recovery Standard RS Area Area Limits 

Positive NDs* 
Detects* 

126-504 UJ 3428-CMS-026 lJC-123789-HxCDD 123 

3428-CMS-048 I3C-1234-TCDD 648 99.4-398 UJ 

l3C-123789-HxCDD 488 42.0-168 UJ 


l3C-123789-HxCDD 7853 10956-43826 UJ 3428-CMS-051 

3428-CMS-052 13C-1234-TCDD 602 99.4-398 UJ 

,3C-123789-HxCDD 371 42.0-168 UJ 


3428-CMS-052DUP l3C-1234-TCDD 678 99.4-398 UJ 

l3C-123789-HxCDD 442 42.0-168 UJ 


UJ 3428-CMS-054 l3C-1234-TCDD 614 99.4-398 

l3C-l23789-HxCDD 384 42.0-168 UJ 


UJ 3428-CMS-075# 13C-1234-TCDD 1732 6438-25753 

,3C-123789-HxCDD 1090 4166-16663 UJ 


6438-25753 3428-CMS-080 

,3C-123789-HxCDD 1638 4166-16663 UJ 


l3C-1234-TCDD 3149 UJ 

3428-CMS-081#& l3C-123789-HxCDD 3945 4166-16663 UJ 

3428-CMS-086 13C-1234-TCDD 180 241-963 UJ 

13C-123789-HxCDD 102 177-709 UJ 


3428-CMS-087 l3C-123789-HxCDD 82.7 177-709 UJ 

213-850 UJ 3428-CMS-087DILS I3C-1234-TCDD 1597 

"r-l^TSQ-HyCDD- n i05 2877-11 SQ9 LLL 347S-CMS-088 

* For those compounds associated with the recovery standard referenced. 

# , 2378-TCDD values were reported from a 1:100 dilution. 

& OCDD values were reported from a 1:100 dilution. 


S 2378-TCDD only 


ft? 
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Sample Quantitation 

Positive results reported below the reporting limits wereflagged as estimated (J) on the Data 
Summary Table. 

Sample 3428-CMS-082 had 24.0% solids. Since the laboratory increased the sample size to 
compensate for low percent solids to a dry weight equivalent of 10 g and the quantitation limits 
were met, positive detects and non-detects were estimated J and UJ, respectively and the non-
detects were not rejected. 

The laboratory reported several values which were above the upper calibration range. Since 
quantitative accuracy is questionable above the upper range of calibration, the ESAT validator 
reported the following values from 1:100 dilutions: 

Congener Affected Samples 

2378-TCDD 3428-CMS-081, 3428-CMS-082 

OCDD 


Total TCDD 


OCDD 3428-CMS-029 

2378-TCDD 3428-CMS-051, 3428-CMS-069, 3428-CMS-074, 3428-CMS-075, 

Total TCDD -U78-CMS-076. 1428-CMS-087 


Toxicity Equivalency Factor (TEF) and Isomer Specificity 

All TEQ values were calculated by the ESAT data validator. The data were reported in 
accordance with standard Region I validation procedures which take into account the observed 
blank contamination, dilutions, and EMPC values. These calculated values are reported on the 
Data Summary Tables on a dry weight basis, where applicable. The TEF values are published in 
EPA/625/3-89/016, "Interim Procedures for Estimating Risks Associated with Exposure to 
Mixtures of Chlorinated Dibenzo-p-Dioxins and -Dibenzofurans (CDDs and CDFs)" and 1989 
Update, Part II, page 13. 

System Performance 

One or both of the recovery standards did not meet area count criteria for several samples. This 
could be related to congener loss during analysis, improperly capped sample vials, interferences, 
and/or degradation of the recovery standard spiking solution. 

08 
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Very truly yours, 

LOCKHEED ENVIRONMENTAL 

Louis Macri 
ESAT Team Manager 

Attachments: Table I  : Recommendation Summary Table 
Table II: Overall Evaluation of Data 
Data Summary Tables 
Data Validation Worksheets 
Field Sampling Notes 
Support Documentation 
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Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

Table I 

Recommendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Case No.: 3428/SDG No. 3428-CMS-026 


3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­3428-CMS- 3428-CMS- 3428-CMS­
029 030 031 033 034 037 026 027 028 

J' 

J' 

A 

JL. JL JL JL 

o 




Table I 

Recommendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Case No.: 3428/SDG No. 3428-CMS-026 


Sample Nos. 3428-CMS­
038 

3428-CMS­
041 

3428-CMS­
048 

3428-CMS­
0S1 

3428-CMS­
052 

3428-CMS­
052DUP 

Compound 

2378-TCDD 
j1.3.6 

12378-PeCDD 

123478-HxCDD J3 

123678-HxCDD A J3 

123789-HxCDD A 

1234678-HpCDD J 3 J 3 

OCDD J3 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF J3 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF J3 

1234789-HpCDF J1 

OCDF 

3428-CMS­
054 

j 1,1.6 

3428-CMS­
069 

3428-CMS­
070 

J..6 

J 1  1 

J 3  6 

i i .  J 

JL JL 



Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCI>F 

Table I 

Recommendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Case No.: 3428/SDG No. 3428-CMS-026 


3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­3428-CMS- 3428-CMS- 3428-CMS­
082 071 071 DUP 072 074 075 076 080 081 

II.I JI.6 

J1,3,4 J' 

11.3 J ' 1 

11.1.4 J..3 J '  1 

J1 

JL JL 

ro 




Table I 
Recommendation Summary Table for Dioxins/Furans 

Woonasquatucket River/Centredale Manor Site 
Case No.: 3428/SDG No. 3428-CMS-026 

Sample Nos. 3428-CMS­ 3428-CMS­ 3428-CMS­
086 087 088 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD J 1 

123789-HxCDD 

1234678-HpCDD 

OCDD J1 J1 

2378-TCDF JJ 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF J1 J 1 

123678-HxCDF J 1  1 J-,3 I'.l 

123789-HxCDF J1 

234678-HxCDF I I.J J..3 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

CO 



Table I 
Recommendation Summary Table for Dioxins/Furans 

Field duplicate RPD >50%; J detects; UJ non-detects. 

% solids < 30%; J detects; UJ non-detects. 

Recovery standard area counts outside criteria; J detects; UJ non-detects. 

Clean-up standard % recovery outside criteria; J detects; UJ non-detects. 

Internal standard % recovery outside criteria; J detects; UJ non-detects. 

Method blank contamination, report concentration; UJ detects 



EPA-NE - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum - Table II 

DIOXIN/FURAN ANALYSIS 

Potential Usability Issues 
DQO Sampling* Measurement Error Sampling 

Variability (list all DQOs) ajtd/ur 

Analytical Method 
Appropriate 
Yes or Nu 

Analytical Sampling 
Error Error 

To determine die nature and 
extent of soil diuxiu/turan 
contamination along/near 
the Woonasquatucket Kiver ­
ami al CcnUedale Manor 

No, 
Sample 3428-CMS­
082 had percent solids 
of 24.0%. Since the 
laboratory increased 

Refer to 
qualification in 

R/S Key 
on Table 1: 

Refer to 
qualification in 

R/S Key 
on Table 1: 

TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported TEQs 

greater than 0.100 ppb. 

One single blind performance evaluation (PE) sample (fortified native soil PC00537) was evaluated for thil 
SDG. All congeners and homologue groups were scored acceptable. 

To detennine potential 
sources of dioxin/furan 
contamination 

the sample size to 
compensate for low 
percent solids lo a dry 
weight equivalent of 

J1.0-* J " 
The majority of the sampling and analysis quality control met acceptance criteria and the sample data can be 
used for die site objectives. 

10 g and the 

These data will be used to quantitation limits 

detennine potential health 
effects based upon a dry 
weight 2378-TCDD TCQ 
action limit of I ppb. 

were met, positive 
delects and non-
detects were 
estimated, J and UJ, 
respectively and the 
nou-delects were nol 
rejected. 

Yes, 
Analytical Method 
appropriate for all 
samples. 

The evaluation of "sampling error" cannot be completely assessed in the data validation 
Sampling variability is uot assessed in data validation. 

Date Validator: 



V 

Data Summary Table 
Dioxin/Furan Analysis • Soil Samples 

SrTE: WOONASQUATUCKET RIVER/CENTREDALE MANOR ­ N. PROVIDENCE, Rl 
CASE NO.: 3428 SDG NO.: 3428-CMS-026 

SAMPLE NUMBER | 342B^MS-026# 
STATION LOCATION: | AREA 1 

MATRIX: | SOIL 
• I I M B H I U S l I M a i M S B l C B  S | S I I t l M M M S  I I 

TCDD/TCDF CONC: | no/Kg 

I 
2.3.7.S-TCOD 
1,2,3,7,6-PeCDD 
1,2.3,4,7.a-HxC0D 
1,2.3.8.7.B-HxCDD 
t.2.3.7.e.S4txCDD 
1,2.3.4,8.7,8+lpCDD 
OCDD 

2,3,7,8-TCDF 
1.2.3.7.W>eCDF 
2,3.4.7.8-PeCDF 
1.2,3,4,7.84txCDF 
1.2.3,6.7.8-HxCDF 
2.3.4.8.7.8-HxCDF 
1.2.3.7.8.9- HxCDF 
1,2,3.4,e.7.B4tpCDF 
1,2,3.4,7.8,9-HpCDF 
OCDF 

TOTAL TCDD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

UJ 
3.3 J 

15.5 J 

15.3 J 
402 J 

2770 J 

18 
U 
UJ 
J 
J 
J 
UJ 
J 
J 

229 J 

UJ 
UJ 

105 J 
758 J 
12 1 J 
45 0 J 
127 J 
246 J 

I

5 7 
4.8 
6  6 

99.4 
6.2 

 > S 3 I S S B I  « 

DL/EMPC* 

4 7 

7.5 ' 

1.1 
1.1 

4  7 
6  9 
113 

15 2 

48.9 

3428-CMS-027* 
AREA 1 
SOIL 
• s K x a s t t E s s s B t a  * 

ng/Kg 

44.4 J 
3.4 J 
6 4 

203 
198 
444 

3010 

4  6 
14 J 

8.3 J 
10.0 J 

U 
119 

302 J 

UJ 
UJ 

129 J 
735 J 

42 1 J 
105 J 
153 J 
320 J 

DL/EMPC* 

2 5 * 
6.9 * 

0  9 

5.7 

4 9 0 
16 8 

481 
114 ' 
168 
328 

3428-CMS-028* 
AREA 1 
SOIL 

• » E H S > I B S I  I * 3 S 3 E S C S E  : 

ng/Kg 

54.1 J 
0.77 J 

1 1 J 
2.7 J 
30 J 

54.3 
372 

37 
15 
1.2 
28 
1.8 
2 4 

J 
J 
J 
J 
J 
U 

177 
1.5 J 

33 6 J 

219 
101 

21 3 
34.1 
349 
44.7 

UJ 
UJ 
J 
J 
J 
J 
J 
J 

DL/EMPC" 

0  2 

573 
5 2 

21 8 
36.5 
35.2 

3428-CMS-029* 
AREA 1 
SOIL 

ng/Kg 

4 0 
11 2 
44 1 
276 
1310 
6890 

3.3 
13 
2.1 

10.0 
8 5 

15 4 

381 
24 5 
1360 

197 
2080 
30 3 
882 
327 

1400 

UJ 
UJ 
J 
J 
J 
J 
J 
J 

DL/EMPC* 

8.1 

0.4 

11.5 
22.9 

3428-CMS-030# 
AREA 1 
SOIL 

ng/Kg 

94.3 J 
1.00 J 
1.5 J 
6.2 
4.0 J 
119 
912 

4.8 
1.5 J 
2 1 J 
4.0 J 

. 2  4 J 
3.8 J 

28.4 
2.0 J 

47.8 J 

99 3 

38.4 
219 
33.9 
54.2 
98 8 
68 6 

DL/EMPC* 

0.3 

7 6 

998 
69 8 

342B-CMS-031* 
AREA 1 
SOIL 

ng/Kg 

103 
0.75 
093 

3 1 
2 9 

48 8 
318 

3  6 
1.3 
13 
2  8 
1.4 
2  6 

15.2 
095 
27.4 

106 

226 
93 3 
21 3 
32 7 
35 0 
360 

DL/EMPC* 

0.3 

107 
4 7 

330 
35 7 

3428-CMS-033# 
AREA 1 
SOIL 

3 : S S X 3 3 3  3 3  S = 3 s

ng/Kg 

170 
30 
83 
17 5 
17.6 
429 
2480 

4 7 
4.4 
5 0 

82 1 
4 1 
118 

170 

122 
705 
9  6 

30 1 
109 
170 

UJ 
U 
UJ 
J 
J 
J 
UJ 

J 
J 

J 
UJ 
J 
J 
J 
J 
J 
J 

: 

DL/EMPC* 

1.6 
0  5 
0  6 

0  6 

173 
10 3 
123 

TOXICITY EQUIVALENCY. | 
% SOLIDS: | 

DILUTION FACTOR: | 
OATE SAMPLED: | 

DATE OF RECEIPT: | 
SAMPLE EXTRACTION DATE: | 

ANALYSIS DATE: | 
LAB SAMPLE ID: | 

| t t a s a a s x i i c s a  a

155 J 
71.0 

1.0 
02/16/99 
02/17/99 
02/26799 
03/08/99 
T991578 

 I S I S S B B I B  S 

I =3CBilB)ES:S = 

•tat3tsi.BiaBt-Kt-r.ssss B I B B S S B B B  B 

63 9 J 
64.0 

1 0 
02/16/99 
02/17/99 
02/27/99 
03/06/99 
S991321 

I 3 H - I > : E S B B B  3 a S B B S B S I B S  B : 

B B S B J S S S Z t s s  a 

58 0 J 
790 

1.0 
02/16/99 
02/17/99 
02/27/99 
03708/99 
U097103 

; s = c s * s s s a = 

40 5 J 
81.5 

1 0 

02/16/99 
02/17/99 
02/27/99 
03/08/99 
U097104 . 

B S S  B s x = s - s * e : s = E = = — = 

101 J 
80 9 

10 

02/16/99 
02/17/99 
02/27/99 
03/08/99 
UO97105 

107 J 
76 8 

1 0 
02/16/99 
02/17/99 
02/27/99 
03/08/99 
U097106 

185 J 
83 2 

1 0 
02/16/99 
02/17/99 
02/27/99 
03/09/99 
T991579 

• • Tnese values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are nol qualified with an "J", Values without an "-• are the Oelection Limits 

* • Trtesevelues are reported on a dry weight basis. 

$ • These values are reported from a 1:100 dilution 

CO 



Data Surnmary Tabie 
Dioxin/Furan Analysis - Soil Sampler 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE. Rl 

CASE NO.: 3428 SDQ NO.: 3428-CMS-028 

SAMPLE NUMBER: 

STATION LOCATION: 

MATRIX: 

3428-CMS-034* 

AREA 1 

SOIL 

3428-CMS-037* 

AREA 1 

SOIL 

342a.CMS-03e# 

AREA 1 

SOIL 

3428-CMS-041* 

AREA 1 

SOIL 

3428-CMS-048* 

AREA1 

SOIL 

3428-CMS-051* 

AREA 1 

SOIL 

3428-CMS-052* 

AREA 1 

SOIL 

M M stu* * *  * *  * * * * *  * 

TCDCVTCOF CONC: 

************* ; 
no/Kg DUEMPC* 

• B > S » U  I

ng/Kg 

 a a a  a i n t u t i  n

DUEMPC* 

 a  s n i i u u  i

ng/Kg 

• »  • a a a s a s  s 

DUEMPC* 

Kssiiaas

ng/Kg 

 m  l isiaiaiBB ami 

DUEMPC* 

a a a a a a a a a a a a  a a a s a a a a a  a 

rvg/Kg I DUEMPC* ng/Kg | DUEMPC* ng/Kg DUEMPC* 

2,3.7,B.TCO0 

1^.3.7.8-PeCOO 

U.3.4.7.84txCDO 

1_2,3.67.84txCDD 

1Z3.7.«.«-HxCDO 

U.3.4.0.7.tUlpCDD 

OCDD 

UJ 

U 

1.2 J 

2.4 J 

2 4 J 

82 5 

477 

84 

1.3 

UJ 

2.3 J 

U 

5.8 

6  5 

132 

1190 

22.1 

1.6 

UJ 

1.2 J 

4.2 J 

4 7 J 

120 

1210 

188 

1.6 ' 

UJ 

U 

U 

2.4 J 

24 J 

59.1 

753 

11.0 

0.8 

09 

UJ 

0.74 J 

1.7 J 

23 J 

381 J 

606 J 

286 

0.48 ' 

1470 Ji 

2.0. J 

1.8 J 

40 J 

56 J 

44 8 J 

433 J 

42.0 J 

0.70 J 

11 J 

16 J 

177 J 

159 J 

Z3.7.8-TCDF 

1Z3.7.t'-PeCDF 

2,3.4.7.^PeCOF 

U.3,4.7.8-HxCOF 

1Z3.6,7,tVHxCOF 

Z3.4.e.7.e-HxCDF 

U.SJ.a.B-HxCOF 

U.3,4.e.7.e-HpCDF 

U.3.4.7,».f>+lpCDF 

OCOF 

2 0 J 

U 

UJ 

2.0 J 

0.S7 J 

17 J 

U 

15.4 

U 

32.8 J 

0  8 

0  9 

1.1 

1.9 

6.8 

14 J 

4 2 J 

2.0 J 

3.0 J 

U 

28.4 

1.6 J 

48.8 J 

18 

2.6 

U 

UJ 

2.6 J 

16 J 

2.2 J 

U 

25 8 

1.5 J 

68 6 J 

06 

0.6 

UJ 

U 

UJ 

UJ 

0.69 J 

0.91 J 

U 

12.0 

U 

37.2 J 

1.7 

0.4 

0.4 

1.4 

1.0 

0.86 J 

1.8 J 

0.80 J 

1.3 J 

UJ 

8.9 J 

0.73 J 

25 8 J 

1.7 

0.41 

9.0 

34 J 

103 J 

18 2 J 

7 1 J 

9 8 J 

0 39 J 

39 5 J 

36 J 

17 J 

11 J 

24 J 

0 88 J 

I 4 J 

UJ 

57 J 

UJ 

101 J 

02 

TOTAL TCDD 

TOTAL PeCDD 

TOTAL HxCDO 

TOTAL HpCDD 

TOTAL TCDF 

TOTAL PeCOF 

TOTAL HxCDF 

TOTAL HpCDF 

UJ 

UJ 

18.0 J 

107 J 

4  6 J 

15.8 J 

22 5 J 

34.0 J 

10.0 

1.3 

19.4 1 

6.2 

UJ 

UJ 

49.8 J 

248 J 

19.8 J 

29.8 J 

45 8 J 

57 3 J 

28.4 

4.6 

61.5 ' 

30.8 ' 

35 8 ' 

482 

68.4 

UJ 

UJ 

33.2 J 

209 J 

10.4 J 

16.7 J 

33.3 J 

64 8 J 

18.7 

27 

34.7 

11 1 

UJ 

UJ 

UJ 

104 J 

40 J 

8  1 J 

15.6 J 

30.7 J 

11.7 

0.6 

17.7 

UJ 

UJ 

161 J 

72.5 J 

105 J 

9.9 J 

17.9 J 

23.1 J 

31.1 

4.5 

17 5 ' 

10.7 ' 

12.6 

18.2 

1470 $ 

UJ 

64 9 J 

99 4 J 

59 1 J 

207 J 

835 J 

53 9 J 

209 

55 4 

UJ 

UJ 

UJ 

36 5 J 

155 J 

22 4 J 

18 3 J 

I  I 9 J 

45 7 

66 

13 2 

169 

22 7 

******************** 
TOXICITY EQUIVALENC 

H SOLIDS: 

DILUTION FACTOR: 

DATE SAMPLED: 

DATE OF RECEIPT: 

SAMPLE EXTRACTION D 

ANALYSIS DATE: 

LAB SAMPLE ID: 

aaaa aaa

2.62 J 

81.8 

1.0 

02/10/98 

02/17/99 

02/27/99 

0309/99 

T991580 

BXEUIHSS mm u n u m a  n

7.69 J 

60.1 

10 

02/18/99 

02/17/99 

02/27/99 

03/09/99 

T991S81 

 B u t u n u  i aai *SL 1 X  1 B S U U I B E  B * • *  « 

5 27 J 

79.0 

1.0 

02/16/99 

02/17/99 

02/27/99 

03/09/99 

T991582 

s a s a a a a a  s a a  a a 

2.14 J 

84.1 

1.0 

02/16/99 

02/17/99 

02/27/99 

03/09/99 

T991583 

a a a a a a a  a a a  a ; 

2.66 J 

77.8 

1 0 

02/1 SAW 

02/17/99 

03/22/99 

03/26799 

T992099 

B 3 3 S S  B E= 

1480 J 

784 

1.0 

02/16/99 

02/17/99 

02/27/99 

03/15/99 

U104403 

44.5 J 

80 5 

1 0 

02/16/99 

02/17/99 

03/22/99 

03/29/99 

T992096 

••••••••••••••nun 
* nm****tx** *m i s a a s s s s s  s aaaa •aaaaaaaa aass Bssasssaaa aaaa BBSBSSSSS scatssaaiaaaac aaaa

' • These values are EMPC* (Estimated Miuirnum Possible Conc«ntraUon); EMPC values are not qualified with an "J", Value• without an

 saasscBBa aaaa t 

 are (ho Detection Limits 

: n i  s S E E  S = E : = E = = =  C S >  E 

• • These values ara reported on a dry wetgtt basis. 



Dala Summery Table 
Dioxin/Furan Analysis • Soil Samples 

SITE: VVOONASQUATUCKET RIVER/CENTREDALE MANOR ­ N PROVIDENCE. Rl 
CASE NO.: 3426 SfX3NO.:3428-CMS-026 

SAMPLE NUMBER: 
STATION LOCATIO 

MATRIX: 

TCOD/TCOF CONC 

2.3.7.8-TCDO 
U.3.7,8-PeCOO 
U.3.4,7.6-HxCDD 
U.3.6,7.8-HxCDO 
1.2.3.7.6.9-HxCDD 
U,3.4.6.7.8-HpCD 
OCDD 

2.3.7.8-TCDF 
1.2.3.7.6-PeCDF 
2.3.4,7.8-PeCDF 
U.3.4.7.B-HxCDF 
U . 3 . 6 . 7 . 8 4 T X C D  F 

2.3.4.6.7>HxCDF 
U.3.7.8.0-HxCDF 
1.2.3.4.6.7.B-HpCD 
1.2.3.4.7.6.9+lpCO 
OCOF 

TOTAL TCDD 
TOTAL PeCDD 
TOTAL HxCOO 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

TOXICITY EQUIVAL 
% SOLIDS: 

DILUTION FACTOR 
DATE SAMPLED. 

DATE OF RECEIPT: 
SAMPLE EXTRACTI 

ANALYSIS DATE: 
LAB SAMPLE ID: 

••••••BBaSBBHBB 
* • These values are 
0 • These values are 
S • These values are 

3428-CMS-032DUP* 
AREA 1 
SOIL 

ng/Kg 

UJ 
0 46 J 

UJ 
10 J 
16 J 

162 J 
142 J 

3 4 J 
16 J 
1.1 J 
2 2 J 

0 90 J 
12 J 

UJ| 0 3 
8 0 J 

UJ| 0.5 
130 J 

UJ| 17.3 
UJ| 6 5 
UJ| 11.9 

33 8 J 
14 6 J | 15.2 ' 
17 4 J | 18 9 
181 J 
13.8 J I 14 2 

u - n s B a  i n  s B M C S S B  I 

2.27 J 
82.0 

1.0 
02/16799 
02/17/99 
03/22/99 
03/29/99 
T992097 

• B M S U t  t RGB n * » 3 a r 3 * - « 

DUEMPC 

143 

0.4 

3428-CM S-054# 
AREA 1 
SOIL 

ng/Kg | DUEMPC" 

UJI 
0 51 J | 

I 
0 98 J | 

1.4 J | 
19.3 J | 
267 J I 

I 
UJI 

I 
0 48 J | 

UJI 
0.50 
081 

4.7 

9 4 

38.9 

J I 
J I 
UJI 
J I 
UJI 
J I 

I 
UJ | 
UJI 
UJ| 
J I 
UJ| 

6.3 J I 
12.7 J | 
9.8 J | 

I 
B U I S 8 I I R B M  B B  O SIC 

1.41 J 
897 

1.0 
02/16/99 
02/17/99 
03/22/99 
0309/99 
T992098 

252 

0.47 

094 
0.32 ' 

0.3 

0.5 

26.4 
3.4 

10.4 

6.6 
7.9 ' 

13.0 ' 

34284~.MS-0S9* 
AREA 1 
SOIL 

B B a E U B E  l 8 3 3 B S B  S 

ng/Kg 

2400 SJ 
5  1 
3.2 J 

10.8 
10.8 
138 

1370 

227 
6.6 

17 7 J 
30.3 
11.5 J 
19.8 J 
0.70 J 
74.8 
6.2 
164 J 

2470 I  J 
42.3 J 
117 J 
272 J 
173 J 
492 J 
920 J 
125 J 

OUEMPC" 

63.9 ' 
118 ' 

180 1 

493 

S E S E I E 3 : : : S  3 

2430 J 
913 

1.0 
02/16/99 
02/17/99 
02/27/99 
03/16(99 
U991052 

B E  E S E 3 X E E 1 S E E S E 3  E B 3  3 

3428-CMS-070* 
AREA 1 
SOIL 
B s i E E B B E S E S S B 1 S E B 3 S S 3 3 S S 

ng/Kg | DL/EMPC" 

I 

0.44 

UJ| 
U I 
U I 
J I 

I 
5.5 

43.2 
I 

UJ| 
0.36 J | 

I 
UJ| 

0 43 J | 
060 J | 

U I 
3.0 J | 

U I 
6 3 J 

59 
11 1 
21.2 

I 
I 

UJ| 
UJI 
UJ| 
UJ | 
J I 
J I 
J I 

4.9 J | 

I 

0.71 J 
843 

10 
02/16/99 
02/17/99 
03/22/99 
03/29799 
T992112 

20 9 
02 
0.3 

0.55 

1.2 

072 
11 

02 

22.5 
044 

47 
11.0 
7.8 

12.3 

EMPCi (Estimated Maximum Possible Concentration); 
reported on e dry weight basis 
reported from a 1:100 dilution 

I B S 3 S 3  E 

EMPC values are not qualified with an "J". Values without an "*" are the Detection Limits 

DUEMPC" 

62 
04 
05 

0.3 

1.7 

0.3 

06 

7.4 
04 
99 

3428-CMS-071DUP# 
AREA 1 
SOIL 

ng/Kg | DUEMPC" 

I 
UJ| 
U I 
U I 

0 69 J | 
U 

15.4 
235 

0.71 

I 
I 
I 
I 

UJ| 
U I 
J I 
UJ| 

0 56 J | 
I 

U I 
3  7 J | 

U I 
12 0 J I 

I 
UJ| 
UJ| 
UJ| 

56.4 J 
10 5 J 
17 7 J 
8  2 J 
92 J 

1.00 J 
774 

1 0 
02/16799 
02/17/99 
03/22/99 
03/29/99 
T992104 

03 
03 

03 

1.4 
0.2 

1.3 

0 83 
02 

37 
13 
6 1 

11 7
196 
11 2 

' 

3428-CMS-072H 
AREA 1 
SOIL 

ng/Kg | DUEMPC-

I 
UJ| 

0 88 . 
1.9 . 

4.0 
35 0 
636 

42 | 

I 
1.2 J | 
4.9 J | 
1.8 J | 
1 3 J | 

U I 
11 2 

1 2 J I 
UJ| 

I 
UJI 
UJ| 

J  I 
J 

283 
75.1 
21 5 J 
20 3 J 
25 1 J 
20 7 J 

4 00 J 
82 5 

10 
02/16799 
02/17/99 
03/22/99 
03/29/99 
T992105 

11 9 
066 

28 

10 0 

17 9 
57 

28.9 

24 2 
25 0 

OO 




Data Summary Table 
Dioxln/Furen Analyt.il - Soil Samples 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE. Rl 

CASE NO.: 3428 SDG NO.: 3428-CMS-028 

SAMPLE NUMBER: | 3428-CMS-074» 3428-CMS-076* 342B-CMS-076# 


STATION LOCATION: | AREA 1 AREA1 
 AREA 1 

MATRIX: | SOIL SOIL 	 SOIL 

1 ) I 8 * I B * I * U * I I I I X I « I | S B » > I > S I s a a s B B S B - E B B B B E B B S B B S I E B B B B * u a a s s s s c & B x s a i 

TCOO/TCDf CONC: | no/Kg | DUEMPC* ng/Kg DUEMPC* ng/Kg I DUEMPC* 

2.3.7.8-TCOD 1730 $J 8700 SJ 2000 SJ 

1J.3.7,8-PeCDD 3  4 J 7.5 J 4 6 J 

4.1 J1i,3.4,7,6+fcrCDD 3.0 J 5 7 
139 1.2.3.6.7.6-HxCDO 7.6 
118 1J.3.7.8.tM*COD 8 8 

1.2.3.4.9.7.8-HpCDD 127 264 J 212 

ocoo 1260 2960 J 2560 

31.1 2.3,7,8-TCDF 25.9 	 61.6 J 

U.3.7,8-PeCDF 8.4 128 J 8.2 

2.3.4.7,8-PeCDF 11.8 J 33.9 J 15.6 J 

U.3.4,7.8-HxCOF 17.4 61.0 J 32.0 

U.3.e.7,6MxCDF 7 6 J 21.9 J 11.7 J 

2.3,4.8.7.8-HxCDF 11.9 J 30.7 J 14.4 J 

UJ 32 U 0.4 1A3.7,8,t>+*j<CDF 0.78 J 

U.S.4A7.8-HoCOF 54.9 130 J 627 

1.2.3.4.7.8.9- HpCDF 4.3 J 19.7 J 9.4 

OCDF 203 J 419 J 205 J 

2000 SJ 
TOTAL TCDD 1730 SJ 	 8700 SJ 

39.5 J 49.8 SO 8 J 68 9 ' 

TOTAL HxCDD 89.1 J 91 3 ' 173 J 199 ' 145 J 

TOTAL HpCDD 253 J 515 J 437 J 

TOTAL TCDF 

TOTAL PeCOO 34.5 J 37.2 ' 

164 J 164 482 J 497 ' 194 J 195 ' 

246 J 248 1 

TOTAL PeCDF 220 J 228 983 J 10001 

TOTAL HxCDF 308 J 	 1610 J 336 J 337 
I 

144 J
TOTAL HpCDF 141 J 	 283 J I 


I 

B s a a i s i e a a B B B a s s s B E B S a B B B S 
s n n s a a K i i i B i | t s i a i B i B i s s i I E X = C : E 

8750 J I 2030 JTOXICITY EQUIVALENC I 1750 J 
86.3 I 79 4 % SOLIDS: | 62 2 

10 | 10 DILUTION FACTOR: | 1 0 

DATE SAMPLED | 02/16/99 02/16/99 | 02/16/99 

DATE OF RECEIPT: | 02/17/99 02/17/99 | 02/17/99 

SAMPLE EXTRACTION O | 02/27/99 02/27/99 | 02/27/99 

ANALYSIS DATE: | 03/17/99 03/16/99 | 03/16799 


LAB SAMPLE ID I U891065 
 W991237 | W991238 

BBB > E B S ( » M B . BSBB BBBBBSBBB BBB B BBBESSSBS BBBE ESSE 

a a s a a a t i a a * ts s s x 

CoocenUelion): EMPC values are nol qualified with an "J". Values » * • These values ere EMPCs (Estimated Maximum Possible 

• • These values ara report ad on a dry weight basis 

t • That*. vfrfiMts mm moorled from a 1 100 oNltrtloo 19 

3428-CMS-O60# 

AREA 1 

SOIL 

ng/Kg 

383 J 

UJ 

5.0 J 

10.7	 J 


9 0 J 


198 J 


1140 J 

6.4 J 

UJ 

34 J 

8.1 J 

8.2 J 

UJ 29 

69 1 J 

6.9 J 


119 J 


396 J 

UJ 15.5 

84.7 J 


373 J 


30.9 J 

92.1 J 


150 J 


186 J 


394 J 

73 2 

1.0 


02/16/99 


02/17/99 


02/27/99 


03/16799 


W991239 


E E E E E E p E S E E E E = = = £ £ 

are the Detection Limits 

3428-CMS-081S 

AREA 1 

SOIL 

ng/Kg 

986 SJ 

5.7 

119 J 

29 5 J 

23.6 J 

649 J 

5930 S 

11.7 

10.1 

6.80 J 

22.0 J 

14.1 J 

18.1 J 

UJ 

195 J 

14 9 J 

412 J 

986 SJ 

39.0 J 

215 J 

1270 J 

119 J 

234 J 

352 J 

502 J 

1020 J 

470 

1.0 

02/16799 

02/17/99 

02/27/99 

03/16799 

W991240 

DL/EMPC" 

08 

1030 

55 4 

240 

354 

3428-CMS082» 

AREA 1 

SOIL 

ng/Kg 

1170 0 SJ 


182 J 


29 6 J 


63 4 J 


74 1 J 


1400 J 


18840 SJ 


27 5 J 


85 J 


14 5 J 


40 2 J 


25 5 J 


29 5 J 


0 90 J 


343 J 


22 0 J 


622 J 


1230 SJ 


139 J 


602 J 


2840 J 

226 J 

348 J 

596 J 

821 J 

1250 J 

24 0 

I 0 

02/16/99 

02/17/99 

02/27/99 

03/16/99 

W991241 

DUEMPC* 

178 

350 

http:Analyt.il


Data Summary Table 
Dioxin/Furan Analysis • Soil Samplt 

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR • N. PROVIDENCE. Rl 

CASE NO.: 3428 SDG NO.: 3428-CMS-026 

SAMPLE NUMBER: 

STATION LOCATION: 

MATRIX: 

l l t r J > s n n r a > > : * i r i « ' ' > 

TCDD/TCOF CONC: 

2.J.7.8-TCDO 

1,2.3.7.8-PeCDO 

U.3.4.7.8-HxCDD 

1.2.3.6.7.6-HxCDD 

1,2.3,7.8.«-HxCDO 

1.2.3.4.6.7.8-HpCOO 

OCOO 

2.3.7.8-TCDF 

1,2.3.7.8-PeCDF 

2.3.47.8-P»CDF 

U.3.4.7.8^xCDF 

1.2,3.6.7,8-HxCDF 

2.3.4,8.7.8-HxCDF 

U.3.7.8.e-HxCDF 

U,3.4,8.7,8-HpC0F 

U . 3 . 4 . 7 . 8 , 8 - H D C D F 

OCDF 

TOTAL TCDD 

TOTAL PeCDD 

TOTAL HxCDD 

TOTAL HpCDD 

TOTAL TCDF 

TOTAL PeCDF 

TOTAL HxCDF 

TOTAL HpCDF 

• • • m i a B M U i a S B * . ! 

TOXICITY. EQUIVALEN 

% SOLIDS 

DILUTION FACTOR: 

DATE SAMPLED: 

DATE OF RECEIPT: 

SAMPLE EXTRACTION 

ANALYSIS DATE: 

LAB SAMPLE ID: 

3428-CMS-0S6* 

AREA 1 

SOIL 

U X X 3 S S C  I SBSXI B 5 S 3 X X S X S 

ngVKg I OUEMPC* 

233 J 

UJ 0  9 

2.1 ' 

7 5 J 

5.1 J 

110 J 

694 J 

6.6 J 

3.5 J 

2.6 J 

6.3 J 

3.3 J 

5 1	 J 

UJ 0.8 

38.8 J 

3.1 J 

86 2 J 

252 J 

UJ 9.2 

52.7 J 54.8 

211 J 

39.4 J 49 8 

81 5 J 

87 5	 J 

112 J 

- S S K K K S X X - B S 3 . I i i E i a i m 

240 J 

75 2 

1.0 

02/16/99 

02/17/99 

02/27/99 

03/17/99 

T991790 

3428-CMS-087I 

AREA 1 

SOIL 

I S 3 3 SCXE-EB I E 3 S S 3 3 = X a 

no/Kg | DUEMPC* 

669 t J 

2.2 

4 4 J 

11.8	 J 


9 1 J 


213 J 


1260 J 


9 9 

2.5 J 


5 8 J 


14.8 J 

6.7 J 

10.4	 J 

UJ 0.8 

77.6 J 

137 J 

700 SJ 

UJ 27.6 

86 8 J 

408 J 

70.8	 J 

121 J 

170 J 172 ' 

220 J 225 1 

**3S|	  H I BBBIIXaSBI a*a 

884 J 

70.0 

1.0 


02/16799 


02/17/99 


02/27/99 


03/17/99 


T991794 

• I I  I

3428-CMS-088S 

AREA 1 

SOIL 
B E E 3 3 S C 3 3 C S 3 B ====:-3—SS< 

ng/Kg | DUEMPC* 

127 J 

0.99 J 

I B J 

4.8 J 

3.7 J 

98.7 J 

1420 J 

38 

1.9 J 

4.2 J 

2.4 J 

2.9 J 

0.18 

29.7 J 

2.3 J 

76.4 J 

135 J 135 

UJ 

35.5 J 

184 J 

25 8 J 27.0 

35 9 J 37 4 

47.7 J 48.3 

84 3 J 

I B 3 3 8 X X 3 B e S S X 3 3 E G 3 S 3 B B aSSS 

134 J 

78.2 

1.0 

02/16/99 

02/17/99 

02/27/99 

03/16/99 

U105701 

 I B E E E E I E S E S S E - - -' • S = 2 = 

* • These values a  n EMPCs (Estimated Mudmum Possible Concentration); EMPC values are nol qualified with en "J". Values without an " 

f • These values ere reported on a dry weight basis. 





Date US EPA Approval Signature 
June 3, 1999 
B-99-6-Y-6 

Ms. Christine Clark 
Regional Sample Control Custodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region I 
60 Westview Street 
Lexington, Massachusetts 02421 Reference 87 

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 148 
Case No. 3428 / SDG No. 3428-CMS-085 
Triangle Laboratories - Durham, NC 
Woonasquatucket River/Centredale Manor Site, N. Providence, RI 

Dioxin/Turan: 27/Soil/3428-CMS-085, 3428-CMS-090, 3428-CMS-091, 3428-CMS­
098 thru 3428-CMS-l00, 3428-CMS-107, 3428-CMS-108, 3428­
CMS-l 14,.3428-CMS-l 14DUP, 3428-CMS-l 15, 3428-CMS-l 16, 
3428-CMS-121, 3428-CMS-123, 3428-CMS-130, 3428-CMS­
135 thru 3428-CMS-137, 3428-CMS-142 thru 3428-CMS-144, 
3428-CMS-148, 3428-CMS-149, 3428-CMS-239 thru 3428­
CMS-242 
(Soil Field Duplicate Pair/3428-CMS-l 14 and 3428-CMS­
114DUP) 

2/PE/PC00539, PC00543 

Dear Ms. Clark: 

A Tier III data validation was performed on the Dioxin/Furan analytic I data for 27 soils and two 
PE samples collected by Roy F. Weston, Inc. for the U.S. EPA at the Woonasquatucket 
River/Centredale Manor Site in N. Providence, RI. The samples were analyzed according to 
EPA Method 8290 Rev. 0, September 1994. The samples were validated using first the criteria in 
EPA Method 8290, defaulting second to Region I  . EPA-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses. December 1996 criteria and finally to EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98). Unless otherwise stated all criteria used were Method 8290 criteria. The data 
were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness (CSF Audit - Tier I) 
• Preservation and Technical Holding Times 


* • • PE Samples/Accuracy Check 

* • Window Defining Mix 


01 



Ms. Christine Clark ^ J ' }  ̂  

Page! B-99-6-Y-6 


Initial and Continuing Calibrations 
Chromatographic Resolution 
Instrument Sensitivity Check 
Blanks 
Matrix Spike/Matrix Spike Duplicate 
Laboratory and Field Duplicates 
tatemal/Clean-up/Recovery Standards 
Sample Analysis and Identification 
Sample Quantitation 
Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 
Toxicity Equivalency Factor (TEF) and Isomer Specificity 
Required Sample Reruns and Second Column Confirmation 
System Performance 

* - All criteria were met for this parameter. 

The following information was used to generate the Data Validation Memorandum 
attachments: 

Table I: Recommendation Summary Table - summarizes validation recommendations 

Table II: Overall Evaluation of Data - summarizes Site objectives and potential usability issues 

Data Surnmary Tables - summarize accepted, qualified, and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a summary of the site investigation/assessment objectives: 

•	 To determine the nature and extent of soil dioxin/fiiran contamination along/near the 
Woonasquatucket River and at Centredale Manor 

•	 To determine potential sources of dioxin/ftiran contamination 

•	 These data will be used to determine potential health effects based upon a dry weight 
2378-TCDD TEQ action limit of 1 ppb. 

Samples 3428-CMS-091, 3428-CMS-099, and 3428-CMS-l07 had percent solids less than 30% 
but greater than 10%. Since the laboratory increased the sample size to compensate for low 
percent solids to a dry weight equivalent of 10 g and the quantitation limits were met, positive 
detects and non-detects were estimated, J and UJ, respectively and the non-detects were not 
rejected. 

TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported 
TEQs greater than 0.500 ppb. 

Two single blind performance evaluation (PE) samples (fortified native soils PC00539 and 
PC00543) were evaluated for this SDG. All congeners and homologue groups were scored 
acceptable. 

02 



June 3,1999 Ms. Christine Clark 
B-99-6-Y-6 Page 3 

The majority of the sampling and analysis quality control met acceptance criteria and the sample 
data can be used for the site objectives. 

Data Completeness (CSF Audit - Tier D 

The data validation revealed information and/or discrepancies in the data package submitted by 
the laboratory. The follovving information/discrepancies are noted: 

Missing pages 878 (sample 3428-CMS-l23), 1564 (sample 3428-CMS-239), 1730 (sample 
3428-CMS-242), and 959 thru 977 (MSD). 

The information was requested via the WAM on May 11,1999. All information was submitted 
by the laboratory on May 19, 1999. 

Preservation and Technical Holding Times 

Sample number 3428-CMS-085 exceeded Method 8290 30 day extraction holding time by 4 
days, positive detects and non-detects were estimated, J and UJ, respectively. 

Blanks 

The table below summarizes the compounds that were detected in the solid laboratory method 
blanks, the action levels, and the samples affected: 

Compound Type of Blank Concentration Action Level Samples Affected 
Blank ng/Kg ng/Kg 

2378-TCDF Method 0.29 1.45 3428-CMS-137 
Blank 

Total TCDD Method 8.2 82 3428-CMS-090, 3428-CMS-100, 3428-CMS-108, 3428­
Blank CMS-l 14, 3428-CMS-l 14DUP, 3428-CMS-l36, 3428­

CMS-l 37 

Total PeCDD Method 17.6 176 3428-CMS-085, 3428-CMS-090, 3428-CMS-091,3428­

Blank CMS-098 thru 3428-CMS-100,3428-CMS-107,3428­
CMS-108, 3428-CMS-l 14,3428-CMS-l 14DUP, 3428­
CMS-l 15, 3428-CMS-l 16,3428-CMS-121, 3428-CMS­
123, 3428-CMS-130, 3428-CMS-136,3428-CMS-137, 
3428-CMS-143, 3428-CMS-144, 3428-CMS-149, 
3428-CMS-239 thru 3428-CMS-242 

Total HxCDD Method 10.9 109 3428-CMS-090, 3428-CMS-100, 3428-CMS-130, 3428­

Blank CMS-136, 3428-CMS-137, 3428-CMS-143, 3428-CMS­
144,3428-CMS-240 

* Concentration reported as an EMPC value. 

The following contamination was found in the method blanks: 2378-TCDF, Total TCDD, Total 
PeCDD, and Total HxCDD. Professional judgement was used to apply action levels to all of the 
soil samplesfrom this SDG. 
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Blank actions are based on EPA Region I's Environmental Services Assistance Team Dioxin 
Data Validation SOP ESAT-01-0007 (11/20/98) criteria. Blank action levels are calculated as 
ten times the highest concentration of the contaniinant determined in any blank for common 
rontanunants (OCDD/OCDF and Total Homologues) and five times the action level for all other 
analytes. The positive sample results that are less than the action level are reported as non-
detects and estimated (UJ) on the Data Summary Table. 

Matrix Spike/Matrix Snike Duplicate 

Two matrix sp&e/njatrix spike duplicate pairs were evaluated for this SDG: 3428-CMS­
123MS/3428-CMS-123MSD, and 3428-CMS-l44MS/3428-CMS-144MSD. The pair 3428­
CMS-l 44MS/3428-CMS-144MSD met the criteria. 3428-CMS-123MS/3428-CMS-123MSD 
for 2378-TCDD and OCDD did not meet the recovery criterion of 50-150% and/or Relative 
Percent Difference (RPD) < 50% for soils/sediment as specified in EPA Region I's 
Environmental Services Assistance Team Dioxin Validation SOP ESAT-01-0007 (11/20/98). 
However, samples were not qualified since native concentrations were greater than 4x the spike 
amount for most analytes. 

Laboratory and Field Duplicates 

One field duplicate pair was evaluated for this SDG (3428-CMS-l 14/3428-CMS-l 14DUP). 

The table below summarizes the soil field duplicate results that did not meet the duplicate 
criterion of Relative Percent Difference (RPD) < 50% for soils/sediments as specified in EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01­
0007 (11/20/98): 

Compound 3428-CMS-U4 3428-CMS-l 14DUP RPD Action 	 Affected 

Samples 


•/.Solids (81.4%) •/.Solids (84.7%) 

Sample Cone. (ng/Kg) Duplicate Cone. (ng/Kg) Positive Detects NDs 

OCDF 24.3 13.1 59.9 	 UJ All soil samples 

Professional judgment was used to estimate all of the positive results and non-detects (J) and 
.(UJ), respectively, for OCDF in all soil samples. 
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Internal/Clean-iip/Recoverv Standards 

• Internal Standards 

The following table summarizes the internal standards with recoveries which did not meet the 
acceptance method criterion of 25-130%: 

Standard % Recovery Action 	 Affected Samples 

NDs Positive Detects 
UJ 3428-CMS-091DIL ,JC-OCDD 191 


UJ 3428-CMS-098DIL 
"C-OCDD 	 181 


177 UJ 3428-CMS-099DIL 
"C-OCDD 


UJ 3428-CMS-l 07D1L 
"C-OCDD 196 


"C-1234678-HpCDD 134 UJ 3428-CMS-107DIL 


UJ 3428-CMS-108DIL 
"C-OCDD 174 


UJ 3428-CMS-l 15DIL 
"C-OCDD 157 


3428-CMS-121D1L 
"C-OCDD 194 	 UJ 


UJ 3428-CMS-l 21D1L 
"C-1234678-HpCDD 148 


3428-CMS-I42DIL 
"C-1234678-HpCDD 	 133 UJ 

• Clean-up Standards 

The following table summarizes the clean-up standards with recoveries which did not meet the 
method acceptance criterion of 40-130%: 

Affected Samples Standard % Action 

Recovery 


Positive NDs 
De: :ects 

3428-CMS-098 "C -2378-TCDD 929 	 UJ 


UJ 3428-CMS-099 
7C -2378-TCDD 135 

UJ 3428-CMS-l 23 "C -2378-TCDD 146 


3428-CMS-l 35 
"C -2378-TCDD 572 	 UJ 


UJ 3428-CMS-142 
"C -2378-TCDD 270 


UJ 3428-CMS-148 
"C -2378-TCDD 33: 

3428-CMS-l 49 "C -2378-TCDD 535 UJ 

3428-CMS-240 "C -2378-TCDD 191 	 UJ 


UJ 3428-CMS-241 
3 7C -2378-TCDD 179 

UJ 3428-CMS-242 ] 7 C -2~Hx-TCDD 	 046 
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• Recovery Standards 

The following table summarizes the recovery standards with area counts which failed to meet the 
acceptance criterion of 50-200% of the area counts of the associated daily calibration standard as 
specified in the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating 
Environmental Analyses, December 1996, Internal Standard Section: 

Recovery Standard RS Area Area Limits Action 

Positive NDs* 
Detects* 

,3C-1234-TCDD 22171 4539-18156 UJ 
,3C-l23789-HxCDD 10791 2506-10024 UJ 

,3C-123789-HxCDD 130 28.7-115 UJ 

"C-123789-HxCDD 135 28.7-115 UJ 

13C-123789-HxCDD 112 120-478 UJ 

,3C-123789-HxCDD 138 28.7-115 UJ 

,3C-123789-HxCDD 74.1 120-478 UJ 

13C-123789-HxCDD 41.3 120-478 UJ 

l3C-123789-HxCDD 122 28.7-115 UJ 

13C-123789-HxCDD 58.4 120^78 UJ 

l3C-1234-TCDD 3312 670-2680 UJ 
13C-123789-HxCDD 2447 255-1018 UJ 

l3C-1234-TCDD 11092 14541-58162 UJ 
l3C-123789-HxCDD 7607 8876-35504 UJ 

"C-1234-TCDD 14415 14541-58162 UJ 

l3C-1234-TCDD 12344 14541-58162 UJ 

,3C-1234-TCDD 14350 14541-58162 UJ 

3483 14541-58162 _LLL "c.i-m-Tcnn 

For those compounds associated with the recovery standard referenced. 

# 2378-TCDD values were reported from a 1:100 dilution. 

& OCDD values were reported from a 1:100 dilution. 
S 1234678-HpCDD values were reported from a 1:100 dilution. 
+ TCDD only 

OCDD only 

OCDD and 1234678-HpCDD only 
@ 

TCDD, 1234678-HpCDD and OCDD only 

Affected Samples 

3428-CMS-085& 

3428-CMS-091DIL= 

3428-CMS-098DIL= 

3428-CMS-099#&S 

3428-CMS-099DIL(2>. 

3428-CMS-l 00 

3428-CMS-l 07#&S 

3428-CMS-l 07DILr2>. 

3428-CMS-l 08&S 

3428-CMS-l 30 

3428-CMS-l 42DIL* 

3428-CMS-l 48DIL+ 

3428-CMS-l 49DIL-f 

3428-CMS-239DIL+ 
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Sample Quantitation 

Positive results reported below the rerwrting limits were flagged as estimated (J) on the Data 
Summary Table. 

Samples 3428-CMS-091, 3428-CMS-099, and 3428-CMS-l07 had percent solids less than 30% 
but greater than 10%. 

The table below summarizes the samples with percent solids less than 30%: 

Sample Number % Solids Action 

Positive NDs 
Detects 

3428-CMS-091 26.1 UJ 

3428-CMS-099 27.3 UJ 

3428-CMS-l 07 27.3 UJ 

Since the laboratory increased the sample size to compensate for low percent solids to a dry 
weight equivalent of 10 g and the quantitation limits were met, positive detects and non-detects 
were estimated, J and UJ, respectively and the non-detects were not rejected. 

The laboratory reported several values which were above the upper calibration range. Since 
quantitative accuracy is questionable above the upper range of calibration, the ESAT validator 
reported the following values from 1:100 dilutions: 

Congener. Affected Samples 

2378-TCDD 3428-CMS-091, 3428-CMS-098, 3428-CMS-149, 3428-CMS-239, 
OCDD 3428-CMS-242 

Total TCDD 

OCDD 3428-CMS-085 

2378-TCDD 3428-CMS-099, 3428-CMS-107, 3428-CMS-135, 3428-CMS-l42 
1234678-HpCDD 

OCDD 
Total TCDD 

Total HpCDD 

1234678-HpCDD 3428-CMS-l08, 3428-CMS-l 15, 3428-CMS-121 
OCDD 

Total H n m n 
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Cnng<-.~- I Affected Samples 

2378-TCDD 3428-CMS-148 
1234678-HpCDD 

OCDD 
2378-TCDF 
Total TCDD 

Total HpCDD 
Total TCDF 

2378-TCDD 3428-CMS-t23, 3428-CMS-240,3428-CMS-242 
Total TCnn I ' 

Toxicity Equivalency Factor fTEFi and Isomer Specificity 

All TEQ values were calculated by the ESAT data validator. The data were reported in 
accordance with standard Region I validation procedures which take into account the observed 
blank contamination, dilutions, and EMPC values. Thesecalculated values are reported on the 
Data Summary Tables on a dry weight basis, where applicable. The TEF values are published in 
EPA/625/3-89/016, "Interim Procedures for Estimating Risks Associated with Exposure to 
Mixtures of Chlorinated Dibenzo-p-Dioxins and -Diberizofurans (CDDs and CDFs)" and 1989 
Update, Part II , page 13. 

System Performance 

One or both of the recovery standards did not meet area count criteria for several samples. This 
could be related to congener loss during analysis, improperly capped sample vials, interferences, 
and/or degradation of the recovery standard spiking solution. 

Sample number 3428-CMS-085 exceeded extraction holding times by 4 days. 
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Very truly yours, 

LOCKHEED ENVIRONMENTAL 

Principal Scientist 

Louis Maori 
ESAT Team Manager 

Attachments: Table I  : Recommendation Summary Table • 
Table II: Overall Evaluation of Data 
Data Summary Tables 
Data Validation Worksheets 
Support Documentation 
PE Score Results 
Field Notes 
Analytical Method 
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Table I 

Recommendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Case No.: 3428/SDG No. 3428-CMS-085 


Sample Nos. 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­
114 085 090 091 098 099 100 107 108 

Compound 

2378-TCDD J4 |2.4 A 

12378-PeCDD J 4 A 

123478-HxCDD J4 11.3.4 

123678-HxCDD 11.1.4 J 3 

123789-HxCDD J 4 J' 

1234678-HpCDD J4 

OCDD 

2378-TCDF A 

12378-PeCDF J4 ll.J.4 J 1 

23478-PeCDF J4 J2 

123478-HxCDF J 4 J  " J 1 

123678-HxCDF j l .T J4 11.1.4 JI.J J' 

123789-HxCDF 

234678-HxCDF J' 

1234678-HpCDF p  i J4 

1234789-HpCDF J4 ll.J.4 J' 

OCDF H.J.f JL 



Table I 

Recommendation Summary Table for Dioxins/Furans 


Woonasquatucket River/Centredale Manor Site 

Case No.: 3428/SDG No. 3428-CMS-085 


Sample Nos. 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS- 3428-CMS­
114DUP 115 116 121 123 130 135 136 137 

Compound 

2378-TCDD J4 }4 

12378-PeCDD J4 

123478-HxCDD J4 J4 

J4 J4 _A_123678-HxCDD 
J4 J4 A123789-HxCDD 

1234678-HpCDD 

OCDD J4 J4 A 

2378-TCDF J4 J4 J6 

12378-PeCDF 

23478-PeCDF J' A 

123478-HxCDF J4 J4 

A 

123678-HxCDF J4 

123789-HxCDF J4 

234678-HxCDF J4 J4 

1234678-HpCDF J4 

1234789-HpCDF J4 J4 

OCDF , JL JL 11.4 I  U JL 



Sample Nos. 

Compound 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 
12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 
1234678-HpCDF 

1234789-HpCDF 

OCDF 

Table I 
Recommendation Summary Table for Dioxins/Furans 

Woonasquatucket River/Centredale Manor Site 
Case No.: 3428/SDG No. 3428-CMS-085 

3428-CMS­ 3428-CMS­ 3428-CMS­ 3428-CMS­ 3428-CMS­ 3428-CMS­ 3428-CMS­
142 143 144 148 149 239 240 

J 4 J4 J4 

J4 J4 

J 4 •A J4 J4 J4 

J4 J4 J4 

A J4 J4 J4 

A J4 J4 

J4 J4 J4 

J 4 J4 

J 4 J4 J 4 J4 

J 4 J4 J4 J4 

J 4 J4 J 4 A J4 

J4 J4 J4 

J4 J4 

J4 J4 J4 

J4 J4 J4 J4 

JL JLL JL 

3428-CMS­
241 

J 4 

J

J

J

J

J

J

J4 

4 

4 

4 

4 

4 

4 

J

J

J4 

4 

4 

J 4 

3428-CMS­
242 

J4 

J
J4 

4 

J 4 

J4 

J4 

J4 

J4 

J4 

J4 

j L 
J 4 

J 4 



Tabid 
Recommendation Summary Table for Dioxins/Furans 

Field duplicate RPD >50%; J detects; UJ non-detects. 

% solids < 30%; J detects; UJ non-detects. 

Recovery standard area counts outside criteria; J detects; UJ non-detects. 

Clean-up standard % recovery outside criteria; J detects; UJ non-detects. 

Internal standard % recovery outside criteria; J detects; UJ non-detects. 

Method blank contamination report concentration; UJ detects 

Holding times exceeded; J detects; UJ non-detects 



EPA-NE - Data Validation Worksheet 
Overall Evaluation of Data - Data Validation Memorandum - Table II 

DQO Sampling* Measurement Error 
(list ill DQO') and/or 

Analytical Method 
Appropriate 
Yet or No 

Analytical Sampling 
Error Error 

To determine the nature and No. Refer to Refer lo 
extent or toil dioxin/furan 
contamination (long/near 
the Woonasquatucket River 

Samples 3428-CMS­
09I.3428-CMS-099, 
and 342S-CMS-I07 

qualification in 
R/S Key 

on Table I: 

qualification in 
R/S Key 

on Table I: 
and at Centredale Manor had percent solids lest 

than 30% but greater JI.OA T 

To determine potential than 10%. Since the 
sources of dioxin/furan laboratory increased 
contamination the sample tire to 

compensate Tor low 
These data will be used to percent solids to a dry 
determine potential health weight equivalent of 
etTects based upon a dry 101 and the 
weight 2378-TCDD TEQ quantitation limits 
action limit of I ppb. were met. positive 

detects and non-
detects were 
estimated, J and UJ. 
respectively and the 
non-detects were not 
rejected. 

Yes. 
Analytical Method 
appropriate for all 
samples. 

The evaluation of "sampling error" cannot be completely assessed in the data validation. 
Sampling variability it nol assessed in data validation. 

Q
Validator. 

DIOXIN/FURAN ANALYSIS 

Sampling Potential Usability Issues 

Variability 


TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported TEQs 
greater than 0.500 ppb. 

Two single blind performance evaluation (PE) samples (fortified native soils PC005J0 and PC00543) were 
evaluated for this SDQ. All congeners and homologue groups were scored acceptable. 

The majority of the sampling and analysis quality control met acceptance criteria and the sample dala can be 
used for the site objectives. 

Date: 
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Data Summa, ble 

Dioxin/Furan Analysis' Samplea 


.: WOONASQUATUCKET RIVER/CENTREDALE MANOR • N. PROVIDENCE, Rl 
E NO.: 3426 SDG NO.: 3428-CMS-085 

SAMPLE NUMBER 3428-CMS-085 0 3428-CMS-090 * 3428-CMS-091 0 3428-CMS-098 0 342B-CMS-099 0 342B-CMS-1OO0 

STATION LOCATION: AREA 1 AREA 1 AREA 1 AREA 1 AREA 1 AREA 1 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

I S S 8 U S  U BBSS B SSSSSS UUM B 3 = = B S E S B E S S E — E B S 3 S I 3 E 3 S B S S E I x a S C S B 3 : I S E 3 3 3 S E  E S B S  3 B S I E E S E S  I S S 

TCDD/TCDF CONC ng/Kg DL/EMPC ng/Kg DUEMPC* ng/Kg DUEMPC ng/Kg DL/EMPC | ng/Kg DL/EMPC ng/Kg | DUEMPC 

\B-TCDD 284 J 7.5 181 SJ 28040 JJ 616 SJ 8.8 

1.7,6-PeCOD 
•,4,7.8-HxCOD 
1.6,7.8-HxCDD 
>.7,a.9-HxCDD 
1,4.8.7,8-HpCDD 
)D 

7.4 J 
17.2 J 
48.1 J 
40.7 J 
980 J 

10350 $J 

3.9 J 
1.9 J 
3.8 J 

13.6 
63.7 
1380 

7.7 J 
20.3 J 
51.7 J 
38.9 J 
1060 J 
5400 JJ 

19.5 J 
26.5 J 
54.9 J 
55.2 J 
1070 J 
15060 JJ 

29 1 J 
85.3 J 
221 J 
175 J 

2840 JJ 
22840 JJ 

U 
UJ 

UJ 
56.7 J 
330 J 

12 
25 
3.1 
19 

'.8-TCDF 12.1 J U 0.3 16.7 J 124 J 21.9 J 4 4 

1.7.8-PeCDF 3 3 J U 0.4 5.3 J 28.2 J 10 4 J 1.2 

1.7.8-PeCDF 6.2 J U 0.4 7:4 J 50.6 J 16.3 J 18 J 

1,4.7.8-HxCDF 16.9 J U 0.5 21.8 J 86.6 J 59.2 J 3 6 J 

1,8,7,8-HxCDF 8.9 J U 0.4 12.7 J 29.3 J 45.9 J 19 

l.9,7.e-HxCDF 15 2 J U 0.4 16.8 J 28.7 J 57.5 J 2 9 

l.7.B,»-HxCDF 0 60 J U 0.6 UJ 0.4 1.1 J 1.3 J 1.4 

1.4.6.7.8-HpCDF 
1.4.7.8.9- HpCDF 
IF 

138 J 
8.5 J 
277 J 

2.8 J 
U 

8.3 J 
09 

194 J 
10.5 J 
365 J 

207 J 
13.5 J 
448 J 

810 J 
42.1 J 
1370 J 

164 

19.5 
39 

*X TCDD 289 J 292 UJ 33.4 181 JJ 28370 SJ 616 JJ UJ 13.9 

M. PaCDD UJ 40.9 UJ 45.9 UJ 43.6 UJ 188 UJ 159 UJ 3.5 

AX HxCDD 300 J UJ 100 322 J 327 582 J 1370 J UJ 20.3 

AAHpCOO 1750 J 140 J 1910 J 2000 J 4860 JJ 112 J 

ALTCDF 87.2 J 90.5 ' UJ 0.3 120 J 121 713 J 714 * 236 J 29.4 J 32.3 

AL PeCDF 116 J 2 8 J 181 J 182 838 J 865 ' 513 J 515 45 3 J 47 8 

AL HxCDF 277 J 6.3 J 321 J 976 J 1210 J 41 7 J 

AL HpCDF 338 J 6.5 J 465 J 385 J 1880 J 35.8 J 

I S E S X X S B S S E E S =assasa&=— 

TOXICITY EQUIVALENCY: 329 J 13.3 J 225 J 28146 J 767 J 12.4 J 

•A SOLIDS 525 94.4 26.1 48.3 27 3 72.8 

DILUTION FACTOR 1.0 1.0 1.0 1.0 1.0 1.0 

DATE SAMPLED: 02/17/99 02/17/99 02/17/69 02/17/99 02/17/99 02/17/99 
DATE OF RECEIPT 02/18/99 02/18/99 02/18/99 02/18/99 02/18/99 02/18/99 

SAMPLE EXTRACTION DATE 03/23/99 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99 
ANALYSIS DATE 04/03/99 03/21/99 03/21/99 03/21/99 03/21/99 03/21/99 
LAB SAMPLE ID: U991464 T991906 T991907 T99190B T991909 T991910 

• H U B B a i a B U E I B I B E B B S a U B B S S St E t » 1 8 « S S a T > H I B S H S l B B a I I B I • M E S S S E B B 3 B B X C C S C 3 3 S B E S S E E S E E E S E E B E 3 S S S S 

h«M value* ars EMPCa (Estimated Maximum Possible Concentration): EMPC values are not qualified with an "J". Values without an "*" are the Detection Limits. 

rtMM valuea ara reported on a dry weight basis, 

/alue reported from e 1:100 dilution analysia. 




Data Summ:^^b le 
Dioxin/Furan Ana ly . i r ^^P Samples 

: WOONASQUATUCKET RIVER/CENTREDALE MANOR ­ N. PROVIDENCE. Rl 
E NO.: 3428 SDG NO: 342B-CMS-085 

SAMPLE NUMBER: | 3428-CMS-107 * 
STATION LOCATION: | AREA 1 

MATRIX: | SOIL 
i K i B i s i B i s B a s i M a i I B B I 3 

TCDD/TCDF CONC: | ng/Kg 

E E S C I S  l B E B S B S B B S a 

DL/EMPC* 

3426-CMS-108 * 
AREA 1 
SOIL 

I S . S 5 B B S . . S B  . B 8 S 1 B I B S S S 

ng/Kg DL/EMPC* 

3428-CMS-l 14  * 
AREA 1 
SOIL 
3 S S 3 S S 3 S B B B S S 3

ng/Kg 

 B 3 H B 

DL/EMPC* 

3428-CMS-114DUP* 
AREA 1 
SOIL 

ng/Kg DL/EMPC* 

3428-CMS-115* 
AREA 1 
SOIL 

ng/Kg DL/EMPC* 

3428-CMS-116* 
AREA 1 
SOIL 

ng/Kg DL/EMPC* 

.8-TCDD 
,7.8-PeCDD 
.4.7.8-HxCDD 
1.6.7.8- HxCDD 
1.7.8.9- HxCDD 

1.4.6.7.8- HpCDD 

ID 

1660 SJ 
28.0 J 
73.4 J 
189 J 
161 J 

25230 SJ 

3420 *$ 

9  6 
41.7 J 
156 J 

77.4 J 
2400 SJ 

14890 $J 

4.7 10.7 
6.5 
4.5 J 
9.0 

25.1 
174 

2330 

128 
5.4 
3 8 J 
7.1 

238 
111 

1600 

215 
37.4 
103 
291 
220 

8140 $ 
43740 SJ 

98 0 
4 8 J 
3 8 J 
8 9 
9.2 
201 

1680 

'.8-TCDF 
1,7.6-PeCDF 
1,7.6-PeCDF 
1.4.7.8-HxCDF 
1.6.7.8-HxCOF 
1.6.7.8- HxCDF 
1.7.8.9- HxCDF 
i,4.8.7.e-HpCDF 
1.4.7.8.9- HpCDF 
IF 

21.8 J 
10.1 J 
14.7 J 
48 6 J 
41.1 J 
51 4 J 

UJ 
667 J 
37.1 J 
1160 J 

2.7 

2.6 
55 
5.3 

27.9 J 
26.5 J 
39.0 J 

UJ 
521 J 

37.0 J 
973 J 

1.3 

2.5 
0.76 J 
1.1 J 
2.7 J 
1.6 J 
2.3 J 

U 
13.2 

24.3 J 

0.1 

1.1 

2.2 
0.75 J 

I  t J 
2 6 J 
1.4 J 
2.0 J 

U 
6.8 

13.1 J 

0.2 

0.72 

23.3 
14.7 
192 
627 
62.7 
766 

18 J 
782 
44 1 
1090 J 

60.5 
15.9 
197 
28 0 
111 
14 2 
0 99 J 
49.0 

2 9 J 
42.7 J 

AL TCDD 
AL PeCDD 
AL HxCDD 
AL HpCDD 
AL TCDF 
AL PeCDF 
AL HxCDF 
AL HpCDF 

1660 SJ 
UJ 

1200 J 
2800 SJ 
326 J 
653 J 

1080 J 
1560 J 

136 

6220 
330 
572 

1080 

UJ 
UJ 

754 J 
3840 $J 

35.1 J 
240 J 
794 J 

1560 J 

6.0 

41.2 

801 

UJ 
UJ 

147 J 
362 J 
16.6 J 
23.6 J 
45 6 J 
30.9 J 

42.8 
66.0 

16.8 
237 

32.0 

UJ 
UJ 

135 J 
245 J 
14.7 J 
22.1 J 
48.0 J 
18 0 J 

42.1 
60.7 

15 2 
22 9 
48 7 
20.4 

259 J 
UJ 

1940 J 
14020 $J 
261 J 
793 J 
1520 J 
1740 J 

260 ' 
233 

265 

226 J 
UJ 

124 
391 
557 
316 
192 

90 4 

228 ' 
135 
125 

316 

I 
. . . . . . . . . . . . . . . . . . . . . . .  . | , 

TOXICITY EQUIVALENCY: | 
% SOLIDS: | 

DILUTION FACTOR: | 
DATE SAMPLED: | 

DATE OF RECEIPT: | 
SAMPLE EXTRACTION DATE: | 

ANALYSIS DATE: | 
LAB SAMPLE ID: | 

1807 J 
27.3 

10 
02/17/99 
02/18/99 
03/11/99 
03/21/99 
T991911 

• u n a t n c a a E X E S B B B S E K B E B B 

95.0 J 
89.9 

10 
02/17/99 
02/18/99 
03/11/99 
03/21/99 

T991912 
BBBBBBB1B 8 B B I * B B S B B B B I I 

I S l B B E a S B B S 3 B E B S S S B B E E E 

23.5 J 
81.4 

1.0 
02/17/99 
02/18/99 
03/11/99 
03/21/99 

U991177 
B B I E B B B B B B S S 3 S S 3 B E 3 B 

B B 3 3 E B B 3 3 3 3 3 3

23.2 J . 
64.7 

1.0 
02/17/99 
02/18/99 
03/11/99 
03/21/99 

U991178 

 3 5 E 3 E 3 3 3 3 E S S S 3 E 3 E E S B - — ' 

463 J 
32.1 

10 
02/17/69 
02/18/99 
03/11/99 
03/21/99 

U991179 

_ E E 3 E 3 3 E  E 3 3 3 5 S - 3 3  E B = = 3 S 3 3 3 C E 3 3  3 3 3  3 

132 J 
51 4 

10 
02/17/99 
02/18/99 
03/11/99 
03/21/99 

U991180 

rtteae values are EMPC* (Estimated Maximum Possible Concentration); EMPC values ara not qualified with an "J". Values without an" ' are the Detection Limits. 

These values are reported on a dry weight basis, 

v'alue reported from a 1:100 dilution analysis. 




Data Summ? le 
Dioxin/Fufan Analyt.il' amples 

WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Rl 
: NO.: 3428 SDG NO.: 3428-CMS-08S 

SAMPLE NUMBER: 
STATION LOCATION: 

MATRIX: 

TCDD/TCDF CONC. 

8-TCDD 
7.8-PeCDD 
.4.7.8-HxCDD 
.6.7.B-HxCDD 
,7.8.»-HxCDD 
,4.6.7.6-HpCDD 
D 

,8-TCDF 
,7.8-PaCDF 
,7.8-PaCDF 
,4.7,8-HxCDF 
,8.7,8-HxCDF 
,6.7.8-HxCDF 
,7.8,9-HxCDF 
,4.8.7.6-HpCDF 
,4,7.8.9-HpCDF 
F 

•J. TCDD 
•A PaCDD 
U. HxCDD 
•4. HpCDD 
•1TCDF 
•0. PeCDF 
U. HxCDF 
M.HpCOF 

M i a i l l l l t l B I I G I i a i B B I I E I I 

TOXICITY EQUIVALENCY 
% SOLIDS: 

DILUTION FACTOR: 
DATE SAMPLED 

DATE OF RECEIPT 
SAMPLE EXTRACTION DATE 

ANALYSIS DATE 
LAB SAMPLE ID 

• • • • • • • • • • • • • • • B B a B I I I B I 

3428-CMS-121 * 3428-CMS-123 * 3428-CMS-l 30 # 3428-CMS-135* 

AREA 1 AREA 1 AREA 1 AREA 1 

SOIL SOIL SOIL SOIL 
E E 3 - S E E S 3 S E E S 1S E B S a B S S B 

ng/Kg DL/EMPC* ng/Kg DL/EMPC* ng/Kg DL/EMPC* ng/Kg DL/EMPC* 

186 2080 SJ 63.1 J 20420 SJ 
43.6 J31.9 6.2 J 1.3 J 
76.8 J72.7 6.3 J 1.5 J 
152 J129 16.6 J 2 8 J 
184 J 

4770 JJ 
163 14.3 J 3.4 J 
2360 SJ 337 J 46.0 J 


20980 SJ 
6670 SJ 1680 J 307 J 

18.8 18 0 J 15.5 J 127 J 


2 5 J 4.2 J 4 1 J 18.8 J 


6.1 7.0 J 6.1 J 63.5 J 
6.1 12.9 J 7.8 J 125 J 
6.7 6.8 J 3 6 J 43 4 J 

47.2 J 

U 0.3 0.34 UJ 0.2 1.8 J 


936 59.2 J 17.2 J 274 J 


9.6 10.6 J 6.0 J 

31.4 J3 5 J 4 1 J 0.99 
15.6 J 393 J77.8 J 85.5 J 

207 J 2080 JJ 2110 87.4 J 20810 JJ 20860 

UJ I 138 UJ 61.5 UJ 30.4 217 J 228 

1100 J 131 J 38.7 UJ 1470 J 

4140 SJ 612 J 99 0 J 8170 SJ 

142 J 126 J 89.3 J 788 J 791 

141 J | 141 142 J 148 108 J 108 1060 J 1080 

175 J | 176 330 J 331 74.3 J 74.8 1970 J 1970 

166 J 128 J 30.4 J 31.4 657 J 

B B 3 B C 6 C S S B E 6 B B B E B B S S S S S 
B B S B u i i i s u i s s a a a i i E i a 

280 J 2101 J 71.6 J 20622 J 

84.0 31.8 62.3 49.8 

1.0 10 1.0 1.0 


02/17/99 02/17/99 02/17/69 02/17/99 


02/18/99 02/18/99 02/18/99 02/18/99 


03/11/99 03/11/99 03/12/99 03/12/99 


03/21/99 03/22/99 03/29/99 03/29/99 


U991181 U991187 S991693 T992108 

I D B E - t S B B S B 3 Z 3 S B B . 3 B • B 3 3 3 B B B I Bit* SIS I B B B I E B B B a O B E E B B S S B E B 8 3 3 St S K E S E B B B B B 1 S——— — B E Z B E S 

3428-CMS-l36 0 3428-CMS-137 0 

AREA 1 AREA 1 

SOIL SOIL 
S E E - S S E S B B B S S 8 3 C B E 3 3 B 3 

ng/Kg DL/EMPC* ng/Kg DL/EMPC" 

5.5 16 

13 J U 0.4 

2 8 J 1.1 J 
6.2 2 3 

7.0 2.6 J 

167 52 2 

1230 305 

3.5 UJ 098 

0.96 J 051 

1.9 J 0 78 

5.2 17 J 
3.4 J 13 J 
5.1 2 0 J 

U 0.3 U OS 

57.4 14.9 
5.3 U 1.2 

198 J 33.3 J 

UJ 10.6 2 1 

UJ 12.7 2 1 

UJ 56.4 225 

329 J 107 
28.6 J 31.2 64 11 1 
57.3 J 62.1 21 8 25 4 
89.1 J 90.3 289 30.2 
178 J 180 37 2 

14 2 J 4 13 J 

76 2 77.2 

10 1.0 

02/17/99 02/17/99 

02/18/99 02/18/99 

03/12/99 03/12/99 

03/29/99 03/29/99 

T992109 T992110 

hese values are EMPC* (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J", Values without an" * are the Detection Limits. 

rhos-a values are reported on a dry weight basis. 

/alum reported from a 1:100 dilution analysis. 




Data Summi table 
Dioxin/Furan Analyt pj Samples 

E: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE. Rl 
SE NO.: 3428 SDQ NO.: 3428-CMS-085 

SAMPLE NUMBER 3428-CMS-142 * 3428-CMS-143 0 3428-CMS-144 0 342B-CMS-148 0 3428-CMS-149 0 
STATION LOCATION AREA 1 AREA 1 AREA 1 AREA 1 AREA 1 

MATRIX: SOIL SOIL SOIL SOIL SOIL 
» s s a s s u i E s s a e i s s a a z a e a s e s s  s s s s c s  i c a a s a a s a  s & = =  = ; 

TCDD/TCDF CONC: ng/Kg DL/EMPC ng/Kg DL/EMPC ng/Kg DL/EMPC ng/Kg DUEMPC ng/Kg DL/EMPC 

7,8-TCDD 7900 $J 161 52.8 14790 SJ 22650 JJ 

3.7,8-PeCDD 30.2 J U 0.6 3.1 J 75.1 J 24.7 J 
3,4,7.8-HxCDD 47.7 J 2.6 J 3.3 J 95.0 J 44.2 J 
3.6,7,6-HxCDD 100 J 6.0 8 5 252 J 90.1 J 
3.7.8,8-HxCDD 118 J 5.3 7.7 266 J 95.2 J 
3,4.6,7.8-HpCDD 3380 SJ 114 105 6530 SJ 1770 J 
DO 20290 $J 592 587 38950 SJ 11890 JJ 

7.8-TCDF 164 3.3 35.3 742 JJ 58.3 J 
3.7.8-PeCDF 32 2 U 04 7.7 135 J 14.3 J 
4.7.8-PeCDF 60.8 1.6 J 14.7 208 J 27 0 J 
3.4.7>HxCDF 138 3.3 J 19.8 807 J 57.1 J 
3.8.7.8-HxCDF 52 4 2.0 J 12.3 236 J 24 3 
4.6.7.8-HxCDF 59.9 2.2 J 197 266 J 22 3 
3.7.8.9- HxCDF 1.9 U 0.7 U 0.5 13.3 J 11 
3.4.8.7.8-HpCDF 344 21.1 71.9 1350 J 210 
3,4.7,8.8-HpCDF 26.5 J U 1.4 3.8 J 134 J 13.7 
DF 459 J 38.7 J 81.1 J 1710 J 279 

rAL TCDD 8390 SJ 8420 184 J 185 120 J 125 16600 JJ 23060 SJ 
rAL PeCDD 212 J 219 UJ 2.4 UJ 41.4 984 J . 1010 UJ 134 
rAL HxCDD 984 J 996 UJ 46.1 UJ 96.4 3110 J 821 
rAL HpCDD 5840 $J 216 J 230 J 11750 JJ 3310 
rAL TCDF 963 J 32.0 J 34.0 289 J 3760 JJ 3780 $" 363 
rAL PeCDF 1110 J 46.1 J 50.7 520 J 522 2930 J 609 
rAL HxCDF 1290 J 58.0 J 362 J 3180 J 725 726 
TAL HpCDF 657 J 45.2 J 138 J 2520 J 402 

B B E 8 B 3 B B  B E E S ! X E S B 3 B S S S 

TOXICITY EQUIVALENCY: 8074 J 186 J 75.2 J 15327 J 22748 J 
% SOLIDS: 35.6 70.5 72.4 40.0 32.9 

DILUTION FACTOR: 1.0 1.0 10 10 1.0 
DATE SAMPLED: 02/17/99 02/17/99 02/17/99 02/17/99 02/17/99 

DATE OF RECEIPT: 02/18/99 02/18/99 02/18/99 02/18/99 02/18/99 
SAMPLE EXTRACTION DATE 03/12/99 03/12/99 03/12/99 03/12/99 03/12/99 

ANALYSIS DATE: 03/29/99 03/29/99 03/29/99 03/30/99 03/30/99 
LAB SAMPLE ID: T992111 T992117 T992118 T992122 T992123 

• » • f i s - t i B ' i a a B s s a t B E B B E S B B I M  I B a > B i s B x i t m m u a m B B B B I  B s t s s a E B B E C S 8 E 3 S S E B = E B E . 3 8 3 I E E E S 3 E S : C E E = : a ; 

342B-CMS-239 0 
AREA 1 
SOIL 

ng/Kg DUEMPC 

3430 SJ 
6  0 
6.8 

13.3 
16 5 
433 

11350 $ 

67.4 
18 2 
27 0 
706 
22.5 
28.4 

U 17 
155 
156 
254 J 

3530 SJ 
UJ 554 

170 J 174 
959 J 
396 J 398 
506 J 508 
550 J 
320 J 

I 3 S 3 3 3 3 E S S S J 

3488 J 
762 

10 

02/17/99 
02/18/99 
03/12/99 
03/30/99 
T992124 

These values ere EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an "J", Values without an "•" aie the Detection Limits. 

These values are reported on a dry weight basis. 

Value reported from a 1:100 dilution analysis. 


CO 



Dal^fenmary Table 
Dioxin/Fu^HKnalysIs - Soil Samples 

E: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE. Rl 
>E NO.: 3428 SDG NO.: 3428-CMS-085 

SAMPLE NUMBER 
STATION LOCATION 

MATRIX: 
tnnuamM.au urn uaaxsKsaasuu si 

TCDD/TCDF CONC: 

7,8-TCDD 
3.7.8-PeCDD 
3.4.7.8-HxCDD 
3.6.7.8-HxCDD 
3.7.8.0-HxCDD 
3.4.6.7.8-HpCDD 
DD 

7,8-TCDF 
3.7.8-PeCDF 
4.7.8-PeCDF 
3.4.7,8-HxCDF 
3.6.7.8-HxCDF 
4.6.7.8- HxCDF 
3.7.8.9- HxCDF 
3.4.6.7.8- HpCDF 
3.4.7.8.9- HpCDF 
DF 

rAL TCDD 
rAL PeCDD 
rAL HxCDD 
rAL HpCDD 
rAL TCDF 
rAL PeCDF 
rAL HxCDF 
rAL HpCDF 

mmuuaattmnmnu-tzus&utsuMSisss 

TOXICITY EQUIVALENCY 
% SOLIDS 

DILUTION FACTOR 
DATE SAMPLED 

DATE OF RECEIPT 
SAMPLE EXTRACTION DATE 

ANALYSIS DATE 
LAB SAMPLE ID 

3428-CMS-240 * 
AREA 1 
SOIL 

B 3 S S S 3 S 3 C a = S S X 

ng/Kg 

5100 $J 
2.5 J 

7.2 J 
6.9 J 
138 J 

1020 J 

7.5 J 
2.1 J 
3.7 J 
8.3 J 
4.9 J 
5.8 J 

UJ 
44.2 J 
4.2 J 

86.7 J 

5230 $J 
UJ 
UJ 

261 J 
68.0 J 
121 J 
171 J 
104 J 

5111 J 
70.6 

1.0 
02/17/99 
02/18/99 
03/12/99 
03/30/99 
T992125 

3428-CMS-241 # 3428-CMS-242 # 
AREA 1 AREA 1 
SOIL SOIL 

K 3 S a B B B 5  a D B S  B S E 3 S S S 3 S 3 B  S 

DL/EMPC ng/Kg DL/EMPC* ng/Kg DL/EMPC* 

6600 SJ 20270 SJ 
6.4 J 10.2 J 

2.8 11.0 J 5.7 J 
31.9 J 17.0 J 
27.9 J 20.3 J 
703 J 328 J 
7090 $J 3200 J 

20.4 J 38.9 J 
6.2 11.2 J 

11.3 J 19.8 J 
40.3 J 48.5 J 
18.2 J 18.3 J 
17.0 J 26.6 J 

1.3 0.73 1.0 
198 J 136 J 
14.9 J 12.5 J 
331 J 226 J 

6790 $J 6830 20910 SJ 
15.3 UJ 45.1 UJ 88.0 
62.8 248 J 252 180 J 182 

1340 J 668 J 
71.6 154 J 285 J 310 
129 255 J 277 417 J 441 

428 J 429 523 J 524 
430 J 309 J 

B 3 x s a s s c a G B B  = SS=SES5S-=SS-5 = 

6642 J 20311 J 
46.8 61.2 

1.0 1.0 
02/17/99 02/17/99 
02/16799 02/18/99 CO 
03/12/99 03/12/99 
03/30/99 03/30/99 
T992126 U991371 

BB! St S S B S B S B S S S B S  B (S ZSSSBSSt I C  C = 3 B 3 5 B S S S S 8 3 S  . 

These value* are EMPCs (Estimated Maximum Possible Concentration); EMPC values are nol qualified wilh an "J", Values without an ' ' are lhe Detection Limits. 

These values are reported on a dry weight basis. 

Value reported from a 1:100 dilution analysis. 


http:tnnuamM.au




Reference 88 

DATE: 13 May 1999 

TO: Joanne Comacho, U.S. EPA/ERTC Work Assignment Manager 

THROUGH: Amanda Daly, REAC Task Leader 

FROM: John Williams, WESTON 

SUBJECT- FOLLOW-UP GEOPHYSICAL INVESTIGATION, CENTREDALE MANOR SITE, and 
PROVIDENCE, RHODE ISLAND for (EPA REGION II , EDISON, and NEW JERSEY) WORK 
ASSIGNMENT 3-428-TRIP REPORT 

INTRODUCTION 

In February 1999 REAC performed a comprehensive geophysical.investigation for the EPA, Region II , at the 
Centredale Manor Facility in Providence, Rhode Island. Results of that investigation (submitted to EPA 12 March 
1999) provided information related to the substructure of the site and. identified several anomalous areas potentially 
associated with (reported) buried materials. In April 1999 a "follow-up" geophysical survey was undertaken to help 
further define the extent of those anomalies and to complete surveying at other portions of the facility not covered 
during the initial investigation. The follow-up surveys were performed to scan the North, Central and South parking 
lots, as well as portions of the property, west along the Woonasquatucket River and the wooded area south of the 
southernmost parking lot. The follow-up surveys were conducted using a complementof Electromagnetic (EM) Terrain 
Conductivity Methods (EM-31 and EM-61) and Ground Penetrating Radar (GPR). 

This report documents the results of the investigation, applied geophysical techniques, and a review of the data 
collected by WESTON during the survey periods. A site index map showing the locations of the respective survey 
areas, contour plots for the EM-31 and 61 data and representative GPR plots are included in the Attachment. 

METHODOLOGY 
Surveys Grids 

Prior to conducting the surveys, reference grids were established at the site in order to provide a means of surface 
control during the data collection. The survey grids, shown in plate 1, were established using the existing coordinate 
system used during the previous investigation conducted in February 1999. The field data obtained at the site, along 
with existing monuments and surface features, were referenced to the grid coordinate system. 

Metallic surface debris and other cultural features that potentially affected the EM survey were noted and later 
compared to the geophysical results. 

Electromagnetic(EM) Surveys 

Two EM techniques, time-domain (TDEM) andfrequency-domain (FEM), were preformed at the four areas described 
above. TDEM was conducted using a Geonics, Ltd. EM-61™ metal detector and FEM was conducted using a Geonics, 
Ltd. EM-61™ terrain conductivity meter. The TD EM-61 instrument transmits a pulse (instead of a fixed frequency like 
the EM-31). In general, the instruments measure a radiated signal from conductive materials or object after a 
transmitted pulse has been induced. Output from the EM-61 and EM-31 is used to provide information regarding the 
location and approximate mass and depth of buried metallic conductors. In addition, the EM-31 provides 
information regarding the soil conductivity, which was used to interpret the composition and structure of the 
subsurface at the Centredale Manor Site. The EM surveys methods were performed using the following methods. 

REACCDALERl'T 1 5/19/99 



Prior to conducting the surveys, the instrument was calibrated in accordance with the instrument-operatingmanual. The 
EM-61 survey was performed in the "wheel" mode, while the EM-31 survey was performed in the walking mode along 
the same pre-establishedgrid lines (transects) using constant line spacing. 

For each instrument the measurements were digitally recorded and stored in memory in an Omni Data Logger™ as the 
operator traversed each line. Data were collected at approximate 0.5 to 1.5-foot intervals for the EM-61 and 2.5 to 5­
foot intervals for the EM-31. Data sets form both instruments were downloaded from the data logger to a field 
computer. The computer-generated output files were formatted, then compared against the random QA/QC readings 
recorded in thefield logbook. 

Conductivity contour plots were prepared from thefield data using Oasis montaj™ contour plotting software. Prior to 
evaluating potential subsurface features, the cultural features identified on the surface (e.g., surface debris) were plotted. 
This process allowed the geophysicist to note anomalous readings coincident with these surface features. Intense EM 
anomalies coincident with the cultural features may occasionally interfere or mask buried features. As a result, at these 
locations, buried features may go undetected. The contour plots were interpreted with regard to site soil characteristics, 
site-specific geology, and the suspected presence of buried waste materials. The results of the EM surveys are presented 
and discussed below. _ - . 

Ground Penetrating Radar (GPR) Surveys 

The GPR survey was conducted at the four areas of the Centredale Site between 6 and 9 April 1999. The surveys were 
preformed using a Geophysical Surveys Systems, Inc. Subsurface Interface Radar" (SIR) System I OA model. The 
System 10A consists of a control/display unit, mainframe/datastorage unit, microcomputer, thermal printer, and a 300 
or 500 megahertz (MHz) antenna. The System 10A automatically displays, processes, and records cross sectional 
profiles of the subsurface. Depth of penetration is site-specific and is dependent upon the electrical characteristics of 
the site materialsand the frequency of the transmitter, therefore a site-specific calibration was conducted. 

Prior to conducting the surveys, the instrumentwas calibrated in accordance with the instrument-operatingmanual. The 
GPR was field-calibratedusing an averaged dielectric constant for the survey medium. Surveying was accomplishedby 
traversing each area with a 500 MHz antenna along the pre-establishedgrid lines at 10 to 25-foot intervals. The 
product of the GPR survey was a series of real-time subsurfacefield profiles (provided in Attachment B). The profile 
plots were interpreted with regard to site soil characteristics, site-specific geology, and the suspected presence of buned 
waste materials. The results of the EM surveys are presented and discussed below. 

RESULTS 

Anomalies (subsurface conductors) identified by the EM-31 are characterized by negative and positive excursions in 
the background measurements. In the EM-61, these features are detected by variable metallic responses in the upper 
and lower instrument sensors and are expressed in terms of milli-volts (mV). Information provided by both EM 
instruments (along with the ground penetratingradar scans) was used to provide the following interpretation of the 
subsurface characteristics in each of the four surveyed areas. 

North Parking Lot 

The EM contour plots for the North Parking Lot are shown infigures1 through 4. Figure 1 is provided to show the 
apparent conductivity of the underlying soils. Annotations are provided infigures2 and 4 for the EM-31 m-phase 
and EM-61 differential channel, respectively, which yielded the bestrepresentations of potential buried anomalies. 
The anomalies are numbered from Al to A6 and are summarized along with the EM interpretations in Table 1. Ten 
significant EM anomalies were identified in the EM-31 and EM-61 data collected at the North Parking Lot. Four • 
anomalies were attributed to known cultural features including an underground storage tank, reinforced concrete 

5/19/99 
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.tabs "staged" surface drums (containing drill materials) and a vehicle. The six remaining anomalies identified in 
C c s ^ 4  ̂  S or lows at vanous levels from background. These anomalies are acfributed to highly 
co'nTct^mateTals in the Sbsoil or on the ground surface and are described in further detail ,n Table 1. 

Figure 5 represents cross sectional subsurface profiles of the North Parking Lot aŝ scanned b the ̂ GPR^e,profiles 
were collected traversing the area along grid lines TOW and SOW extending from ON to 250N The X-axis represents 
Z ^ t ^ ^ along the ground surface. The Y-axis ^  J ^ 1 ^ ^ ^ *  6 ° 
nanoseconds -ns) of the pulsed radar signal. This later parameter equates to depth below ground surface (bgs). 

Consistent with the boring logs, the profiles show a sequence of well-defined or st^fied ™ 

(layer I) is interpreted to represent the asphalt sub-grade and shallow m.xed fill materials. The base of ftisi layer 

aDoears in meTofiles as an undulating surface, and varies in thickness across the radar scan from 2.5 to 

aooroTimateW7feetb Js Underlying the shallow layer is a zone of reflective materials characterized ,n the profile 

K P 7 T i  l L L ^ h l u  f and white) spiky (chaotic) signatures This deeper zone (identified as layer 2) extends from 

20 tt?57c4 5to ^ o t t ^ S  i in J boring descnptions precluded definitive identification of layer 2 

however a l o  i at the'ite-wide structural trend suggests mat layer 2 may in fact be the buned remnants 

(alluvial deposits) of a paleo-channel. 


Central Parking Lot 

The EM-61 contour plots for the Central Parking Lot are shown in figures 6 and 7. Annotations are provided on 

Sure7 for the differential channel, which yielded the best representations of potential buned anomalies. Th 

S Z ^ Z l ^ o m A l i  o A9 were grouped into clusters for easier identification. As shown ,nfigure 7 several 

a n o m ? t e ^ £ s o  ̂  with known cultural features including several buried utilities (confirmed by utility 

« r r r i S S « t  e walkway, afire.hydrant and several light poles. The remaining anomal.es appear as 

^ l ^ ^ ^ from background. They are summarized along with the EM mterpretations m Table 


2. 

Figure 8 represents cross sectional subsurface profiles of the Centra. Parking Lot as scannec1 bŷ the GPR. The 
profiles were collected traversing the area along grid lines 100E and 90E extendingfrom .OS to 200S. 

In contrast to the North Parking Lot, no boring logs were available for the area to P ™  * T^iffea^e 
interpretation. The profiles show a dipping structure with ^ ^ ^ f . ^ ,  ̂  T Z ^ ^ Z 
closSy correlates with the northernmost anomaly of cluster A9 that .s located at 150̂  ^ 

m J t e a  e  <layer is interpreted to represent the asphalt sub-grade and the shallow m i x e d  " ^ ™ £ ^ S  £ 
mLriaU observed beneath grid node 150S is characterized in the profile by high amplitude (blue ana wnite;, 
S S S . ' S  e profiles collected in the North Parking Lot, this zone extendsfrom 20 to 45 ns or 
t s t > ? o S £  . Z deposition of this structure is undetermined: it may be alluv.al or anthropogenic (i.e. fill or 
construction related). 

South Parking Lot 

The EM-61 contour plots for the South Parking Lot are shown infigures 9 and 10. Annotations are provided on 
^ ^ o L ^ Z ^ d ^  U which yielded the best representations of potential buned anomalies The fe tares 
a ^ u n ^ ^ T J S to A l l or easy Identification. Also shown infigure 10 are several other buned con*«*« 
S i T ^ - i  d to known.cu.tura! features including buned electric  ^ J ^ ^ ^ 
nlansi afire hvdrant and several light poles. The three significant anomalies {A10 to A12) appear as nigns or lows ai 
L ^ t  S ^ a r  e summarized along with the most̂ drarnatlc 

AW and A l  ! depict two small clusters of individual or localized anomalies. A 12 epreen*  ^ J ^ ' 
anomaly identified across the entire site. Peak signals response range from 75 mV to greater than mv. 
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source of the anomaly appears diffuse and widespread and the approximate lateral extent is 80 feet N/S by 120 feet 
E/W. 

The GPR profiles show a well-defined layer of reflective buried materials that correlate with the lateral boundaries 
of EM anomaly A12. Similar to the profiles collected in the Central Parking Lot, the radar signatures appear as high 
amplitude (blue and white), chaotic signatures. The layer extends verticallyfrom approximately 3.5 to >10 feet bgs. 
The deposition of this layer is undetermined. The high intensities of the peak EM signals and the GPR signature 
characteristics indicate that it is probably anthropogenic (i.e. mixed metallic fill or construction debris). Based on 
these findings this area is deemed to have the highest potential for containing buried bulk metallic materials. 

South Grid Area 

The EM-31 conductivity and in-phase contour plots for the South Grid Area, located south of the South Parking Lot 
are shown in figures 11 and 12. Annotations are provided on figure 12 for the in-phase, which yielded the best 
representations of potential buried anomalies. The most significant feature identified in this area (A 13) is depicted 
on figure 12 as a strong negative in-phaseresponse (>-25 ppt). The location and orientation of Al 3 suggest that the 
source is an extension of anomaly A12. GPR signature characteristics are consistent with those identified in the 
adjacent South Parking Lot. It is highly probable that the underlying source is consistent with those described 
above. 
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TABLE 1 


CENTREDALE MANOR SITE 


GEOPHYSICAL SURVEY RESULTS SUMMARY 


North Parking Lot Survey Results 


SURVEY COVERAGE: Approx. 40,000 sq. ft.-actual coverage 
Sample Density: 
EM-31 5ft/station x 10 ft/transect 
EM-61 0.5-1 fVstation x 5 ft/transect 
Number of GPR Transects: 16 

Anomaly Coordinates 
(Grid node) 

I35N to215N/ 
Al 15 Wto35W 

A2 15N/35W 

A3 25S/20W 

A4 100S/85W 

A5 50W 
trending N 
1I0Sto 10S 

A6 I0N/55W 

SIGNIFICANT EM ANOMALIES IDENTIFIED 

Interpreted Anomaly Identity Comments 

Indicative of buried conduclor. Possible Linear conductive feature trending N to S between 25W and 30 W lines. 

utility or extents of mixed fill. Consistent Rapid excursions in the EM3I (conductivity >75 mS/m) and (in-phase 
with ferrous "rusty" band and ash >10 ppt) response define linear anomaly. Minimal response in EM-61 
described in borings B3 and B5 does not suggest bulk metallic fill material. 

Localized Anomaly, moderate potential Well-defined negative in-phase response EM-31. 
of small buried metallic source. 
Localized Anomaly; moderate potential Well-defined strong negative in-phase response EM31. 

of small buried metallic source. 
Localized Anomaly; moderate potential Moderate response on EM31 in-phase measurement 
of small buried metallic source. 

Anomaly symmetrical along the survey Linear conductive feature trending N to S between 45W and 50W lines. 
line; trend suggest buried utility Rapid excursions in the EM61 ( > 100 mV) and (in-phase >I0 ppt) 

response define linear anomaly. 

Conductive materials. Possible extents of Defuse conductive feature. Moderate EM6I response (differential >50 
mixed fill. Ferrous "rusty" band and ash inV) and slight LM-31 response (in-phase >2 ppt) defines anomaly. 
described in soil borings B3 and B5 
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TABLE I 
CENTREDALE MANOR SITE 

Geophysical Survey Results Summary 
(Continued) 

Central Parking Lot Survey Results 

SURVEY COVERAGE: Approx. 37,500 sq. ft.-actual coverage 
Sample Density: 
EM-61 2.5 ft/station x 10 ft/transect 
Number of GPR Transects: 15 

SIGNIFICANT EM ANOMALIES IDENTIFIED 

Anomaly Coordinates Interpreted Anomaly Identity Comments 

A7 

(Grid node) 
See fig 7 plot Localized clustered anomalies moderate 

potential of small buried metallic source. 
Localized clustered anomalies moderate 

Well-defined discriminate targets with peak EM-61
responses in excess of 180 mV. 
Well-defined discriminate targets with peak EM-61

 signal 

 signal 

A8 potential of small buried metallic source. responses ranging from 50 to 180 mV. 

Localized clustered anomalies moderate Well-defined discriminate targets with peak EM-61 signal 

A9 potential of small buried metallic source. responses ranging from 50 to 180 mV. Northern most 
anomaly defined by GPR. Southernmost anomaly diffuse. 

6REACCDALERPT 
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T A B L E I 
CENTREDALE MANOR SITE 

Geophysical Survey Results Summary 
(Continued) 

South Parking Lot Survey Results 

SURVEY COVERAGE: Approx. 37,800 sq.ft.-actual coverage 
Sample Density: 
EM-61 0.5-1.0ft/stationx 5 ft/transect 
Number of GPR Transects: 21 

Anomaly Coordinates 
(Grid node) 
281540N/ 

A10 331765E 
28I545N/ 

All 33I730E 
(See fig. 10) 

A12 (Appiox. lateral 
extent is 80 feet 
N/S by 120 feet 

E/W.) 

SIGNIFICANT EM ANOMALIES IDENTIFIED 

Interpreted Anomaly Identity 

Localized discrete anomaly; moderate 
potential of small buried metallic source. 
Localized clustered anomalies; moderate 
potential of small buried metallic source. 
Deposition undetermined. Probably 
anthropogenic (i.e. mixed metallic fill or 
construction debris). Deemed lo have the 
highest potential for buried bulk metallic 
materials 

Comments 

Well-defined discriminate target with peak EM-61 signal 
responses in excess of 800 mV. 
Well-defined discriminate targets with peak EM-61 signal 
responses in excess of 200 mV. 
Peak EM signals response range from 75 mV to greater than 
800 mV. The source of the anomaly appears diffuse and 
widespread. GPR profiles show well-defined layer of 
reflective materials that correlate with the lateral boundaries 
of EM anomaly. 

7REACVCDALERPT 
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T A B L E I 

CENTREDALE MANOR SITE 
Geophysical Survey Results Summary 

(Continued) 

South Grid Wooded Area 
Survey Results 

SURVEY C O V E R A G E : Approx. 3,500 linear ft. 

Sample Density: 

EM-61 5 ft/station x 25 ft/transect 

Number of GPR Transects: 9 


SIGNIFICANT EM ANOMALIES IDENTIFIED 

Anomaly Coordinates Interpreted Anomaly Identity Comments 
(Grid node) 
Extension of Probable that the underlying source is Strong negative in-phase response >-25 ppt. GPR signature 

A13 anomaly A12 consistent with A12. Anthropogenic (i.e. characteristics are consistent with those identified at anomaly 
mixed metallic till or construction A12 in the adjacent South Parking Lot 
debris). Deemed to have high potential 
for buried bulk metallic materials 

REACCDALERPT 8 5/19/99 



Conclusions and Recommendations 

Several buried cultural features (i.e. subsurface utilities) were identified across the four surveyed areas. These 
features were confirmed by utility drawings or associated surface features such as fire hydrants or electrical 
appurtenances. In addition, a total of 13 significant undetermined EM anomalies were identified. Based on the EM 
anomaly and the GPR signature characteristics, it is probable that these features are anthropogenic (i.e. mixed 
metallic fill or construction debris). Anomalies A12 and A13, located in the South Parking Lot, are deemed to have 
the highest potential for containing buried bulk metallic materials. Depending upon the findings of soil and water 
chemistry sampling, further consideration should be given to physically characterizing the anomalies. 

Although a comprehensive geologic analysis of the GPR data was not scoped some stratigraphic trends were 
identified. The GPR cross sectional profiles collected in the North Parking Lot depicted a sequence of stratified 
materialsreflectinga meandering lateral trend. The trend identified on the GPR profiles, (coupled with the EM data 
and soil boring information) suggest a natural layer, possibly the buriedremnants (alluvial deposits) of a paleo­
channel. Depending upon the findings of the water chemistry sampling, further consideration should be given to 
mapping/modeling theradar data, as these zones may reflect preferred groundwater pathways. 
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TLL Project: 47966Arl 	 Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-026 	 Analysis File: T991578 


Spent Project: 
ample Matrix: 

TLI ID: 

Sample Size: 

Dry Weight: 

GC Column: 


J Analytes 

2.3.7.S-TCDD 
1.2.3.7.3-PeCDD 
1.2.3,4,7.3-HxCDD 
1,2.3.6.7,3-HxCDD 
1,2.3.7,3.9-HxCDD. 
1.2.3.4.6.7.8- HpCDD 
1,2.3,4,6.7,3,9-OCDD 

2.3.7.3-TCDF 

1.2.3,7.8-PeCDF 

2.3.4.7.3-PeCDF 

1.2.3.4.7,3-HxCDF 

.2.3,6.7.3-HxCDF 

,6.7,8-HxCDF 
172.3,7.3.9-HxCDF 
L2,3.4.6,7?3-HpCDF 
1.2.3.4.7.3.9- HpCDF 
l,2.3.4.6,7,3.9-OCDF 

Totars 

Total TCDD 

Total PeCDD 

Total HxCDD 

Total HpCDD 


Total TCDF 

Total PeCDF 

TotalllxCDF 

Total HpCDF 


#3347-143-001-3428/Centredale 
SOIL Date Received: 02/17/1999 
230-64-1 Date Extracted: 02/28/1999 

Date Analyzed: 03/08/1999 

14.100 g Dilution Factor: n/a 
10.011 g Blank File: T991577 
DB-5 Analvst: ML 

Cone (ppt) 	 EMPC 

4.7 
3.3 

EMPC 	 /.o 
15.5' 
15.3 

402 

2770 


^ 1 . 8 
ND 1.1 
ND l . l 
5.7 
4.8 
6.6' 
ND- 1.8 

99.4 
• 6.2 


229 


Cane, (ppt) Number Di. EMPC 

4.7 tfJ 1 
6.9 U J 2 

105 5 113 
758 2 

12.1 4 15.2 
45:0 3 48.9 

127 7 
246 3 

ICal: TF5N118 

Spike File:. SPMIT22S 

LstCCal: T991575 
End CCal: T991589 

% Moisture: 29.0 
% Lipid: n/a 
% Solids: 71.0 

Ratio RT Flags 

0.38 .26:31 
1.74 30:37  J _ 

1.28 33:48 
1.35 34:08 
1.01 37:13 
0.38 41:07 

0.70 25:51 

1.37 33:CO 
33:06 


1.33' 33:35 


1.04 36:07 
0.97 37:45 
0.89 41:20 

Flags 

Page 1 of 2 	 Mm.PSRvl.M.L^flS 6.13.01 

'	 Triangle Laboratories, Incs 
801 Capitbla Drive • Durham, North Carolina 27713 Printed: 12:59 03/16/1999 
Phone: (919) 544-5729 • Fax: (919) 544-5491 337 
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TLI Project: 47966A Method 8290 PCDD/PCDF Analysis (b) 
Client Sample: 3428-CMS-030 Analysis File: U097105 

Client Project: #3347-143-001-342S/Centredale 
Sample Matrix: SOIL Date Received: 02/17/1999 Soiki File: SPMIT22S 
TLI ID: 230-64-5 . Date Extracted: 02/27/1999 ICal: UF5N148 

Date Analyzed: 03/08/1999 ConCal: U990969 

Sample Size: 12.500 g Dilution Factor: n/a % Moisture: 19.1 
Dry Weight: 10.113 g Blank File: S99131? % Lipid: n/a' 
GC Column: DB-5 Analyst: WK % Solids: 80.9 

Analytes Cone (ppt) DL EMPC Ratio RT Flags 

2.3.7.8-TCDD 94.3 0.74 25 
1,2.3.7.8-PeCDD 1.00 1.54 29 39 
l.2.3.4.7.3-H.\CDD 1.5 1.31 32 46 
1.2,3.6.7.3-HxCDD 6.2 1.19 51 
1.2.3.7.8.9-HxCDD 4.0 1.30 10 
1.2.3.4.6.7.3-HpCDD 119- 1.03 07 
1.2.3.4.6.7.8.9-OCDD 912 0.35 41 

2.3.7.8-TCDF 4.8­ 0.73 24 41 
1.2.3.7.8-PeCDF 1.5 1.61 28 36 
2.3.4.7.8-PeCDF 2.1 1.48 7Q 13 
1^4.7.3-HxCDF 4.0 1.30 05 
l^p>.7.j{-HxCDF 2.v4 11 
2.3.4.6.7.8- HxCDF 3.3 L i  " ^2 40 
1.2.3.7.8.9- HxCDF ND 0.3 
1.2.3.4.6.7.3-HpCDF 28.4 1.05 35:05 
1.2.3.4.7.8.9-HpCDF 2.0 0.96 36:37 
1.2.3.4.6.7,8.9-OCDF 47.3 0.38 39:54 

Totals Cone, {ppt} Number DL EMPC Flags 

Total TCDD 99.3 
Total PeCDD 7.0 \ f f 7.6 
Total HxCDD 38.4 • 6 
Total HpCDD 219 2 

Total TCDF 33.9 13 
Total PeCDF 54.2 12 
Total HxCDF 98.3 99.8 
Total HpCDF 68.6 69.8 
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TLI Project: 47966A Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-031 Analysis File: U097106 


;nt Project: 
Sample Matrix: 

#3347-143-001-3428/Centredale 
SOIL Date Received: 02717/1999 Spike File: SPMIT22S 

TLI ID: 230-64-6. Date Extracted: 02/27/1999 ICal: UF5N148 
Date Analyzed: 03/08/1999 ConCal: U990969 

Sample Size: 13.200 g Dilution Factor: - n/a % Moisture: 23.2 
Dry Weight: 10.138 g Blank File: S991319 "c Lipid: n/a ­
GC Column: DB-5 Analyst: WK % Solids: 76.8 

Analytes Gone, (ppt) DL EMPC Ratio RT. 

2.5.7.8-TCDD 
1.2.5.7.3-PeCDD ' 

103 
0.75 

/ / 
58 29:58 

1.2.5.4.7,3-HxCDD 0.93 35 32:47 
1.2.3.6.7.8- HxCDD 3.1 26 32:51 
1.2.5.7.8.9- HxCDD 2.9 56 33:10 
1.2.5.4.6.7.8-HpCDD 48.8 • 03 56:07 
1.2.3.4.6.7.8.9-OCDD 318 86 59:41 

2.5.7.8-TCDF 3.6 0.33 • 59 
L2.5.7.8-?eCDF 1.3 1.66 28 56 
2.5.4.7.8-PeCDF 1.3 1.48 29 17­
1.2.5.4.7.3-HxCDF 2.8­ 1.26 05 
IJ^.T.S-HxCDF 1.4 . 1.22 32 11 
2^^.7.8-HxCDF 2.6 1.26 32 59 
1.2.5.7.8.9-HxCDF ND 0.3 
1.2.5.4.6.7.3-1 IpCDF 15.2 1.10 35 05 
1.2.5.4.7.3.9-HpCDF 0.95 1.00 36 57 
1.2.5.4.6.7.8.9-OCDF 27.4 0.83 39 54 

Totals Cone, (ppt) Number DL EMPC Fiags 

Total TCDD 106 3 107 
Total PeCDD 4:1 \W 5 ' 4.7 
Total HxCDD 22.6 6 
Total HpCDD 93.3 2 

Total TCDF 21.3 13 
Total PeCDF 32.7 12 33.0 
Toed HxCDF 35.0 8 35:7 
Total HpCDF 36.0 4 
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TLI Project: 47968A Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-050 Analysis File: T991741 


nt Project: 
Sample Matrix: 
T L  I ID:  ' 

#3347-143-001-342S/Centredale 
S O I  L Date Received:
230-66-3 Date Extracted:

Date Analyzed:

 02/17/1999 
 02/28/1999 
 03/15/1999 

Soike File: 
ICal: 
ConCai: 

SPMIT22S 
TF53139 
T991733 

Sample Size: 
Dry Weight: 
GC Column: 

11.424 g 
10.053 g 
DB-5 

Diiution Factor: 
Blank File: 
Analyst: 

n/a 
T991738 
JM 

% Moisture: 
% Lipid: 
% Solids: 

12.0 
n/a 
88.0 

;Analytes Cane, (ppt) DL EMPC Ratio BT Flags 

2.3.7,3-TCDD 
L2J,7.S-PeCDD 
1.2,3,4.7,3-H.xCDD 
1.2.3.6.7.8- HxCDD 
1.2.5.7.8.9- HxCDD 
1.2.3.4.6.7,3-HpCDD 
1,2.3,4.6.7,3.9-OCDD 

53.0 
ND 
ND 

EMPC 
2.6 

23.0 
481 

0.6 
0.7* 

1.2 Oj" y 

0:30 

1.12 
0.98 
0.38 

26:23 

J / 

40 

53 
02 
54 

2.5.7.3-TCDF 
1.2.3,7.3-PeCDF 
2.3.4.7,3-PeCDF 
1.2.5.4.7.3-H.xCDF 
1^6.7.3-H.xCDF 
2^Pb.7.3-HxCDF 
1.2.5.7.3.9-H.xCDF 
I.2.3.4.6.7.3-HpCDF 
1.2.3.4.7.8,9-HpCDF 
1,2.3.4.6,7.8,9-OCDF 

EMPC 
ND 
ND 
1.7 
0.84 
0.38 
ND 
7.2 
ND 
17.6 

0.3 
0.3 

.0.5 

0.8 

1.2 "Jj 

1.25 
1.50 
1.23 

1.01 

0.89 

31 
1 "I 

50 
53 

35:56 

41:06 

Totals Cone, (ppt) Number DL EMPC Flags 

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

 54.3
 ND
 14.5 U J
 55.6

 2

 3
 2 

 .0.6 
 55.1 

 17.2 01 

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

 2.7 UT
 6.6
 12.1
 16.0

 3
 2 

5
 2 

 6.3 I

 15.3 

j 
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TLI Project: 47968A Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-060 Analysis File: U991382 


Hent Project: #3347-143-001-3428/Centredale 
nple Matrix: S O I  L Date Received: 02717/1999 Spike File: SPMIT2AB 

T L I ID: 230-66-9 Date Extracted: 02/28/1999 ICal: UF5N148 
Date Analyzed: 03/31/1999 ConCai: U991379 

Sample Size: 14.167 g Dilution Factor: 100X 
Dry Weight: 10.002 g Blank File: U991375 
GC Column: DB-5 Analyst: J  M 

: Analytes Corwx (ppt) DL EMPC 

2.3.7.3-TCDD 115820 

1.2.3.7.3-PeCDD 
 ND 80.3 

1.2.3.4.7.8- HxCDD 
 ND 83.6 

1.2,3.6,7,3-HxCDD EMPC 
 137 

1.2.3.7.3.9- HxCDD ND 84.8 

1.2.5.4.6.7,3-HpCDD 559 

1,2.5.4,6.7,3,9-OCDD, 4160 


.2.3.7.3-TCDF 166 

1.2.3.7,3-PeCDF 
 ND 47.9 

2.3.4.7.3-PeCDF- EMPC 98.5 

1.2.3.4.7.8-HxCDF 
 EMPC 86.5 

1.2.3.6.7,3-HxCDF 
 ND 48.7 

6.7.8-HxCDF t . ND 56.7 

7.3.9-HxCDF 
 ND 63.3. 

1,2.3.4.6.7.3-HpCDF 214 
1.2.3.4.7.3.9-HpCDF ND 126 
1.2.5.4.6.7.3.9-OCDF . 371 

ITotals Cone, {ppt} Bumfeer DL EMPC 

Touil TCDD 118450 3 113560 

Total PeCDD 192 1 

Total HxCDD 368 1 1250 

Total HpCDD 1250 2 


Total TCDF 908 3 1180 

Total PeCDF . 3810 2 4140 

Total HxCDF 6150 2 6740 

Total HpCDF i408 


% Moisture: 29.4 
% Lipid: n/a 
% Solids: 70.6 

Ratio RT 

0.77 25:46 

1.11 36:28 
0.37 40:07 

0.67 25:C<5 

1.16 35:26 

0.99 40:21­

Flags 

DE_ 

DJ. 

DZ 
D_ 

D_ 

DJ. 
DJ_ 

DJ. 

67 

Flags 
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TLI Project: 47968A Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-061 


jnt Project: #3347-143-001-3423/Centredale 
Sample Matrix: S O I  L Date Received:
T L  I ID: 230-66-10A Date Extracted:

Date Analyzed:

Sample Size: 13.985 g Dilution Factor:
Dry Weight: 10.125 g Blank File:
GC Column: DB-5 Analyst:

Analytes;; Cone (ppt) DL 

2,3,7.8-TCDD ,111 
1,2,3.7.3-PeCDD 16.0 
1.2.3,4.7,3-HxCDD 34.5 
1.2.3.6.7.8- HxCDD 56.9 
1.2.3.7.3.9- HxCDD 72.5 
1.2.3.4.6.7.8- HpCDD 1540.. 
1,2.3.4.6.7.3,9-OCDD • 127C0 

2,3,7.3-TCDF 10.5 
1.2.3,7.3-PeCDF 3.9 
2,3.4.7.3-PeCDF ' 6.9 
1.2.5.4.7,3-HxCDF • 24.1 
lJ^5.7,S-HxCDF 14.3 
2W6,7,3-HxCDF 18.4 
1,2.3.7,3.9-HxCDE. ND '2.6 
1,2.3.4,6.7,3-HpCDF 275 
1.2.3.4.7.8.9- HpCDF . 15.7 
1.2,3,4,6,7,3,9-OCDF 495 

Totals Cone, (ppt) Number DL

Total TCDD 165 9 
Total PeCDD 122 'JJ 8 
Total HxCDD 533 7 
Total HpCDD 2740 2 

Total TCDF 70.5 12 
Total PeCDF 150 11 
Total HxCDF 372 8 
Total HpCDF 631 3 

 02/17/1999 
 02/28/1999 
 03/20/1999 

 n/a 
 T991738 

 K H 

EMPC 

 EMPC 

182 
149 JT 

74.2 

638 

Analysis File: T991880 

ICal: TF53139 
Spike File: SPMIT22S 
IstCCai: T991872 
End CCal: T991885 

% Moisture: 27.6 
% Lipid: 
% Solids:. 

Ratio 

0.30 
1.66 
1.30 
1.20 
1.20 
1.03 
0.34 

0.35 
1.52 
1.53 
1.25 
1.27 
1.25 

1.05 , 
1.01 
0.37 

n/a 
72.4 

RT 

26:04 
30:12 
33:16 
33:22 
33:41 
36:41 
40:27 

25:25 
29:14 
29:52 
32:34 
32:40 
33:09 

35:37­
37:13 
40:59 

Flags 

Flags 
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TLI Project:
Client Sample:

Rent Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Coiumn: 

Method 8290 PCDD/PCDF Analysis (b)  47968B Analysis File: T991725 
 3428-CMS-067 

#3347-143-001-3428/Centredale M M r r M a a Q Spike File: SPMIT22S  Date Received: .02/17/1999 S O I L

ICal: TF53139 3̂0-66-16 Date Extracted: 02/28/1999 
ConCai: T991718 Date Analyzed: 03/14/1999 

Dilution Factor: 'n/a % Moisture: 19.6 
12.572 g % Lipid: n/a Blank File: T991719 10.108 g % Solids: 80.4 Analyst: KAS DB-5 

,3-TCDD 
l.2.3,7.3-?eCDD 
1.2.3.4.7,3-HxCDD 
1,2.3.6.7.3-HxCDD 
1.2.3.7.3,9-HxCDD 
1.2.3.4.6.7.3-HpCDD 
l.2.5.4.6,7,3.9-OCDD 

2.3.7.8-TCDF 
l,2.5.7.3-?eCDF 
2.5.4.7,3-?eCDF 
1.2.5,4.7.3-HxCDF 

12.3.6.7,3-HxCDF 
K.4.6.7.3-HxCDF 

1.2.3.7.3.9-HxCDF 
1.2.3.4,6.7.3-HpCDF 
1.2.3.4.7.3.9-HpCDF 
1.2.3.4:6.7.3,9-OCDF 

Totals; 

Tool TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

115 
0.58 Ltf 
ND 
1.4 
1.5 

29.9­

3.0 J ' 
EMPC 

1.5 
4.2 
1.5 

'	 1.7 
ND' 
10.0 

EMPC 
38.1 

Cone, (ppt)

118. 
1.4 '02T 

14.1 \j3 
63.9 

17.2 
21.3 
27.7 , • 
24.3 

.0.5 
1.29 
1.23 
1.04 
0.85 

33:39 
33:59 
37:02 
40:53 

J _ 

0.89 
0,35 

1.51 
1.56 
1.42 
1.08 

25:42 

30:09 
32:52 
32:58 
33:27 

0.3 

1.1 
1.07 

0.90 

35:57 • 

41:06 
.  J _ 

 Number DL EMPC Flags 

3 
2 
5 
2 

119 
3.0 ̂  

13 
8 
7 
2 

17.9 
24.6 
28.7 
26.0 

Ntm.PSR v 1.04; LARS 6.13 01 Page 1 of 2 

Triangle Laboratories, Inc.j Printed: 20:25 03/14/1999 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 1072 



TLI Project: 47982A Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-098 Analysis File: T992290 


Client Project: 

SamDle Matrix: 

TLI ID: 


Sample Size: 

Dry Weight: 

GC Column: 


Analytes 

2.3.7,8-T.CDD 
1,2.3,7.3-PeCDD 
1.2.5,4,7.3-HxCDD 
1.2.3.6.7,3-HxCDD 
1.2.3.7.3,9-HxCDD 
1.2.3.4.6.7.8-HpCDD 
1.2.3.4.6.7,3.9-OCDD 

2.3.7.3-TCDF 
1.2,5.7.8-PeCDF 
2.5.4.7.8-PeCDF 
1JJ.4.7.3-HXCDF 
1^6.7.8-HxCDF 
2J5.6.7.8-HXCDF 
1.2.3.7.8.9-HxCDF 
l.2J.4,6,7.8-HpCDF 
1.2.3.4.7.8,9-HpCDF 
1.2.3.4.6.7.3,9-OCDF 

Totals 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

#3347-143-001-3428/Centredaie 
SOIL Date Received: 02/18/1999 
230-80-4 Date Extracted: 03/11/1999 

Date Analyzed: 04/05/1999 

20.300 g Dilution Factor: 100X 
10.046 g Blank File: T992288 
DB-5 Analyst: TV 

Cone (ppt) DL EMPC 

28040 
ND 75.5 
ND 86.5 
ND 64.2 
ND'. 67.2 

1430 

15060 


. 132 
ND 60.5 
ND • 64.2 
ND 54.3 
ND . . 43.4 
ND 50.6 
ND 64.7 

EMPC 247 
ND 140 

1180 

Cone, (ppt) . Number DL EMPC 

28370 
ND 75.5 
ND 71.4 

2460 

132 
310 560 
456 584 
324 571 

ICal: TF53139 
Spike File: SPMIT2AB 
1st CCal: T992282 
End CCal: T992294 

% Moisture: 51.7 
% Lipid: n/a 
% Solids: 48.3 

Ratio Flags 

0.79 25:53 

" 1.12 36:33 D. 
0.33 40:13 D_ 

0.31 25:12 D 

DJ. 

0.84 40:27 D_ 

Flags 
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TLI Project: 47965A Method 8290-PCDD/PCDF Analysis (b) 

Hent Sample: 3428-CMS-131 Analysis File: T992077 


lient Project: 
Samole Matrix: 

#3347-143-001-3428/Centredale 
SOIL Date Received: 02/17/1999 Spike File: SPMIT2AB 

TLI ID: 230-63-9 Date Extracted: 03/04/1999 ICal: TF53139 
Date Analyzed: 03/28/1999 ConCal: T992065 

Sample Size: 15.200 g Dilution Factor: 100 . % Moisture: 34.0 
Dry Weight: 10.032 g .Blank File: T992003 % Lipid: n/a 
GC Coiumn: DB-5 Analyst: • ,,. MS % Solids: 66.0 

•Analytes Cone, (ppt) DL EMPC Ratio RT Flags 

2,3.7.8-TCDD 3300 0.82 26:00 
1,2.3.7.8-PeCDD ND 51.2 
1.2.3.4.7.8-HxCDD ND 91.2 
1.2.3.6.7.8- HxCDD ND 80.8 
1.2.3.7.8.9- HxCDD • ND. 87.5 
1.2.3.4.6.7.8-HpCDD 246 0.93 36:40 
1.2.3.4.6.7.8.9-OCDD 2520. 0.95 40:23 

2.3.7.8-TCDF ND 21.4 
1.2.3.7.8-PeCDF ND 30.9 
2.3.4.7.8-PeCDF ND 31.7 
^3.4.7.3-HxCDF ' ND 51.5 

^fc.6.7.X-HxCDF ND 45.2 
^.6.7.8-HxCDF ND 51.8 
1.2.3.7.3.9-HxCDF ND 60.8 
1.2.5.4.6.7,8-HpCDF 237 0.88 35:37 J_ 
l.2.3.4.7.8.lMIpCDF ND 150 
1.2.3.4.6.7.8.9-OCDF ND 453 

Totals Cone, (ppt) Number DL EMPC Flags 

Total TCDD 3360 
Total PeCDD ND 51.2 
Total HxCDD ND 86.3 
Total HpCDD 246 541 

Total TCDF ND 15.0 
Total PeCDF 276 
Total HxCDF 261 
Tola] HpCDF 441 
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TLI Project:
"ient Sample:

Client Project: 

Sample Matrix: 

TLI ID: 


Sample Size: 

Dry Weight: 

GC Column: 


Analytes 

2.3.7.8-TCDD 
1.2.3.7.8-PeCDD 
1.2.3.4.7.3-HxCDD 
I.2.3.6.~..3-HxCDD 
1.2.3.7.8.9-HxCDD 
1.2.3.4.6.7.3-HpCDD 
1.2.3.4.6.7.8.9-OCDD 

2.3.7.8-TCDF 
1.2.3.7.8-PeCDF 

.2.3.4.7.8-PcCDF 
^J.4.7.8- HxCDF 

• l6 .7 .8-HxCDF 
2^.6.7.3-HxCDF 
1.2.3.7.8.9-HxCDF 
1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 

1.2.3.4.6.7.8.9-OCDF 


Totals 

Total TCDP 
Total'PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

 47965B Method 8290 PCDD/PCDF Analysis (b) 
 3428-CMS-134 Analysis File: T992019 

#3347-143-001-3428/Centredale 
SOIL Date Received: 02717/1999 Spike File: SPMTT2AB 
230-63-12 Date, Extracted: 03/07/1999 ICal: TF53139 

Date Analyzed: 03/26/1999 CohCal: T992012 

17.200 g Dilution Factor: 100X % Moisture: 41.7 
10.028 g 
DB-5 

.Blank File: 
Analyst: 

T992017 
JM 

% Lipid: 
%'Solids: 

n/a 
58.3 

Cone (ppt) DL EMPC Ratio RT Flags 

15520 0.78 25:59 
ND 91.5 
ND 85.9 

85.3 33:22 
97.0 1.35 33:41 

2170 0.96 36:40 
13540 0.85 40:22 

102 0.88 25:18 
ND 67.0 
ND 68.9 

89.5 1.09 32:36 
ND 53.5 
ND 61.3 
ND 72.0 

431 1.00 35:37 
ND 169 

458 0.90 40:35 

Cone, (ppt) Number DL EMPC Flags 

15690 15780 
ND 91.5 

500 4 621 
3810 2 

209 3 
341 2 
414 5 
815 2 
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TLI Project: 47965B Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-152 Analysis File: T992023 


.lient Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

Analytes;; 

2.3.7.8-TCDD 
.2.5.7.8-PeCDD 
.2.5.4.7.3-HxCDD 
.2.3.6.7,8-HxCDD 
.2.3.7.8.9-HxCDD 
.2.3.4.6.7.8-HpCDD 
,2.3.4.6.7.8.9-OCDD 

2.3.7.8-TCDF 
1.2.3,7,3-PeCDF 
2.3.4.7.8-PeCDF 
1.2.3.4.7.8- HxCDF 

5.6.7.8-HxCDF 
•	 4.6.7.3-HxCDF 

1.2.3.7.8.9- HxCDF 
1.2.5.4.6.7.8- HpCDF 
1.2.5.4.7.8.9- HpCDF 
1.2.3.4.6.7.8.9-OCDF 

Totals 

Total TCDD 

Toial PeCDD 

Total HxCDD 

Total HpCDD 


Total TCDF 

Touil PeCDF 

Total HxCDF 

Total HpCDF 


#3347-143-001-3428/Centredale 
SOIL Date Received: 02/17/1999 
230-63-17 Date Extracted: 03/07/1999 

Date Analyzed: .03/26/1999 

15.300 g Dilution Factor: 100X 
10.067 g Blank File: T992017 
DB-5 Analyst: JM 

Cone, (ppt) DL EMPC 

1300 

ND 30.6 

ND 37.8 

ND 33.5 

ND 36.3 


472 

3920 


180 

EMPC 43.5 

83.0 


212 

90.1 
69.2 

ND 29.3 


' 282 

ND 57.9 


284 


Cone, (ppt) Number DL EMPC 

1400 1430 

EMPC 87.3 

124 2 160 

884 2 


469 6 834 

573 4 779 

635 5. 664 

480 2 


Spike File: SPMTT2AB 
ICal: TF33139 
ConCal: T992012 

% Moisture: 34.2 
% Lipid:
% Solids:

Ratio 

0.78 

1.00 
0.84 

0.84 

1.47 
1.35 
1.26 
1.16 

1.08 

0.80 

 n/a 

 .65.8 


RT 

25:59 

36:38 
40:20 

25:17­

29:53 
32:35 
32:40 
33:11 

35:35 

40:32 

Flags 

Flags 
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TLI Project: 47982B Method 8290 PCDD/PCDF Analysis (b) 

Client Sample: 3428-CMS-242 Analysis File: U991537 

ient Project: 
"Sample Matrix: 
TL I ID: 

#3347-143-001-3428/Centredale 
S O I  L Date Received:
230-80-27 Date Extracted:

Date Analyzed:

 02718/1999 
 03/12/1999 
 04/06/1999 

Spike File: 
ICal: 
ConCal: 

SPMIT2AB 
UF3N148 
U991533 

Sample Size: 
Dry Weight: 
GC Column: 

16.400 g 
10.037g 
DB-5 

Dilution Factor:
Blank File:
Analyst:

 100X 
 U991515 

 MS 

% Moisture: 
% Lipid: 
% Solids: 

38.3 
n/a 
61.2 

: Analytes Cane (ppt} OL EMPC Ratio RT Flags 

2.3,7,3-TCDD 
1.2,3.7,8-PeCDD ­
1,2.3,4.7,3-HxCDD 
1.2.3.6.7.8- HxCDD 
1.2.3.7.3.9- HxCDD 
1,2.3.4.6.7.3-HpCDD-
1,2.5,4.6.7,3.9-OCDD 

20270 
32.1 
ND 
ND 
ND 

398 
4160 

25.1 
23.2 
25.5 

0.76 
1.61 

1.04 
0.35 

25:40 
29:53. 

36:21 
39:53 

D _ 
DJ 

DJ. 
D _ 

2,3,7,3-TCDF 
1,2,3.7.3-PeCDF 
2.3.4.7.3-PeCDF 
1.2.3.4.7.3-HxCDF 
,2.3,6.7,8-HxCDF • 

(AoJ.S-HxCDF 
,.3,7.3.9-HX-:DF 

1,2.3.4.6.7.3-HpCDF 
1.2.3.4.7,3.9-HpCDF 
1,2,3.4,6.7.3.9-OCDF 

61.6 
EMPC 
36.0 
69.0 
27.7 . 
39.2 
ND 

165 
EMPC 
301 

19.9 

20.5 

13.6 

0.35 

1.51 
1.24 
1.23 
1.54 

1.07 

0.36 

24:58 

29:33 
32:18 
32:25 
32:53 

35:19 

40:11 

DJ. 
DJ. 
DJ. 
DJ. 
DJ. 
DJ. 

DL 
DJ. 
DJ. 

Totals Cone, (ppt) Number DL EMPC Flags 

Total TCDD 
Totai PeCDD 
Total HxCDD 
Total HpCDD 

20910 
88.1 

106 
815 

6 
2 
2 
2 

128 
192 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

326 
545 
733 
357 

8 
4 
8 
2 

364 
642 

371 
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Reference 91 


• l 




Centredale Manor Sampling Plan Approval 


Tom Condon Oats 
joAnn M. Camaefco U.S. EPA Region I, Project Manager 
ERT, Project Manao*" 

V 
aLmmt^rA SLmintnn / ' 'Richard Boynton^ Date Date 

Mayor US. EPA. Reg* 

Town of North Providence Co-Chair Management Action Team 

C^naifman, Manmy«'*>nt Acton Team 


7A5Lv r Phillips ^ C ^ ^ r O ^ ^ ^ ^ " T S ^ ^ ^ ^ ^ ^ S  Anthony Ph 
tor John A. Catona Oeputy OadD^ ia i po i »  W < = > ^ T j ^ 

trid 36-North Providenc8 Governor of Rhode island 
nagement Action Team Management Acaon Team 

Robert Vandefsiice, Ph.D. 

»0UIS» rJOUSfl Rhode island Department uf Health 

ATSDR, Region I Management Action Team 

Management Action Team 

Date Mayor William R. Macera 
B q a t t S  . Mart*. Director tor Pottcy Date City of Johnston 
Audubon Society of Rnode island Management Action Team 

Management Action Team 


Tttf&CAitli v - f > 

2 






Originat Reference 92 

PHONE CONVERSATION RECORD 

Date Conversation with: 12. 
Time Name 

Company Ana*'/' 0/At/rAzd/J^Mi/iAr 

Address <2Q7V <S>S*J//A> M Originator Placed Call 

A/. Akstckvse / P  T ; • Originator Received Call 

Phone / j f t /  ̂  *??n W.O. Ha.£60??0V<Q0ll?&/<r 

Subject^)ra\r\o_<^e Chdnnz.TTrsh 

Notes: 

*L<Lte<A /is Unr, 

AAL 
 ySSiA* AT' ~Mf ti^fA^f. Aj/i/7/ir 

^/YA//AC AlALAL 
J2& 

Iff cu-A VIA ArssAn/f M<Lrt/> ^MK<. 

• Tickle File / / Follow-Up-Action: 

• Follow-Up By: _ ­

• Copy/Route To: 

1423-1823 4/16/93 



4 

) 

* 

Si 

r 



Reference 93 7~"~ " 7 
Originator 

P H O N E C O N V E R S A T I O N R E C O R D 

Conversation with: , . Date . 

Name/*//- AJz/1 h ' U w ' ' F f t S f i ^ J / ^ i d j c ^ i c f Time / Z ^ / A T " A M £ ^ ) 

Company/f^ Jbjd ^ f t < A f * 4 / { ) / / j / / f L 

Address A)- ' t £ d C p > J r ? ^Originator Placed Call 

/ J J . / t ' l h a S - f p I r l , p ^ 9 J  ̂  • • Originator Received Call 

Phone A ^ 0 J ) ^ f f - ' S Q 9 Y Z : W O ^ n A H ) ? ? / M t 0 6 / r ^ f f T 

Subject 

Notes: 

:zr Affect Mr A/AALS //V/>^r^ i< ftcr&/faAcJt 

a./risio Ah\A //Peon*s, £OOLAUc£_~ef & 
*/A<A <r-UA^ t/A*A AActr^ /<;. 

A i  r A,A?6u.^A*AejC AJi<*/ Ah? A-n ^ ^ c /  W 

TXr-Ur 
<S7sjr?r',A -£-£€JCA­

L 

A^~pfc^.K^ f 

ry.^ OtnAn>r///Jf- A^Urnr 
• Tickle File / I Follow-Up-Action: 

• Follow-Up By: 

• Copy/Route To: ­

Originator's Initic 

n r a / n n j j  n 1423-1823 4/16/93 




