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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@g), 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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4

Final Expanded Site Inspection Report CERCLIS No. RID981203755

Centredale Manor TDD No. 98-06-0017
North Providence, Rhode Island Work Order No. 11098-031-001-5366-70
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 RegionI),
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 (SIP) 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 [ 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 pfovide 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 DESCRIPTION

" 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 1A,
1B, 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].

§:19806001 T\FINAL WPD 1 9 March 1999
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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-gallon 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 berween 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]. '

519806001 NFINAL. WPD 6 9 March 1999



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 durmg the 1930s through the mid-1940s
{1, p. 51.

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. 3].

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

$19806001 T'FINAL.WPD 7 9 March 1999



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 determme 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
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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 anmalyses. Three sediment samples were
collected from the Woonasquatucket River and six sediment samples were collected from wetlands
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
‘Tequested assistance from 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 extended from 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 siream miles along the
Woonasquatucket River [3]. V

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 VII 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
I Dioxin Residential Action Level of 1 ppb. In addition, HCX results are listed; however, no
benchmark value is available.

7
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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 3A) [4; 71.

Table 1

Sample Summary: Centredale Manor Site
Samples Collected by START on 9 September 1998

Sample
Sample Traffic Time Depth _
Location No. Repont No. (hours) | Remarks (Inches) Sample Coordinates
MATRIX: Soil
§S-01 APAT2 0920 Grab 3112 41° 51’ 23.5" north
DAFZ73 71° 29’ 12.5” west
AAL24-001
Ss-02 APAT3 0950 Grab | Ow 16 41° 51'.18.7" north
DAFZ74 71° 29’ 9.9” west
AAL24-002
SS-03 APAT74 1005 Grab 301042 41° 51' 18.7" north
DAFZ75 71° 29’ 9.9” west
AAL24-003
SS-(4 APATS 1050 Grab Otw 18 41° 51’ 17.9” north
DAFZ76 71° 29 9.5" west
AAL24-004
SS-05 APA76 1130 Grab. Oto 18 41° 51’ 17.7" north
DAFZ77 71° 29’ 8.2" west
AAL24-005
©$506 | APATT 1110 Grab" | 0024 | 4251 182" norh.
| DAFZ78 : : o 171°29"7.7" west© 7 -
| MATRIX: Sediment _ _J
SD-01 APAT8 0819 Grab | 0tw6 41° 49’ 37.7" north I
(MS/MSD) DAFZ79 71° 24’ 50.6" west
AAL24-007
sp0z - | APA79 . | 0835 | Gmb |0w3 - |41°49214"mord .
- DAFZ20 ' ' i 719267 25.0" west
AAL24-008 R
SD-03 APABSO 0850 Grab Ot3 41° 49’ 21.2" north
DAFZ8] 71° 26" 30.0" west
AAL24-009
' $:\9806001 T\FINAL.WPD 15 9 March 1999



Table 1

Sample Summary: Centredale Mahor Site
Samples Collected by START on 9 September 1998

$:\9806001 "FINAL. WPD

(Continued)
Sampie
Sample Traffic " Time Depth
Location No. Report No. (hours) | Remarks (Inches) Sample Coordinates
| MATRIX: Sediment {Continued) |
SD-04 APAS1 0900 Grab | 0t6 41° 49 6.3 north
DAFZ82 71° 26’ 36.5" west
AAL24-010 |
SD-05 | APAS2 | 0938 Grab | 0t06 41° 49 15.3" north
DAFZ83 : 71° 27" 18.0" west
AAL24-011
SD-06 APAS3 0950 | Grab | 0Ow6 41° 49'13.9" north
DAFZ84 71° 27" 19.4" west
AAL24-012
SD-07 APAg4 0955 Grab 06 41° 49’ 40.4" north
DAFZ85 - 71° 27 47.4" west
AAL24-013
SD-08 APA85 1022 Grab | Ot03 41° 49’ 47.5" north
DAFZ86 71° 27' 52.3" west
AAL24-014
SD-09 APAS6 1036 Grab |0Ot6 41° 50’ 6.5" north
DAFZ87 : 71° 28’ 21.2" west
AAL24-015
SD-10 APA87 1115 Grab |0Otw06 41° 50’ 22.4" north
DAFZ88 71° 28 35.9" west
AAL24-016
SD-11 | APASS | 1135 Grab | Ow12. '} 41° 50' 33:3" north 1
| DAFz89 - S 71° 28’ 43.4" west
AAL24-017 L
. SD-12 APAS89 1238 Grab | Otw12 41° 50’ 41.3 north
DAFZ90 71° 28 50.9" west
‘ AAL24-018 |
SD-13 .| APA%0 - - | 1215 Grab {o0wi12 " . | 41°s0 4l nonh oo
DAFZ91 : L | e 2w 430 west
AAL24-019 - ‘
SD-14 APA91 1230 Grab | 0w6 41° 50’ 41.8" north
DAFZ92 71° 28" 44.7" west
AAL24-020
16
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Table 1

" Sample Summary: Centredale Manor Site
Samples Collected by START on 9 September 1998

(Continued)
Sample
Sample Traffic . Time Depth _
Location No. Report No. (hours) | Remarks (Inches) Sample Coordinates
| MATRIX: Sediment (Continued
SD-15 APA92 1250 Grab |Ot06 41° 50’ 42.3" north
DAFZ93 : 71° 28’ 46.0" west
AAL24-021 :
SD-16 APA93 - 11315 Grab 06 41° 50’ 42.8" north
DAFZ% 71° 28’ 48.3" west
AAL24-022 :
SD-17 APA%4 1315 Grab, Qw6 41° 50" 42.8” north
DAFZ95 Duplicate 71° 28 48.3" west
AAL24-023 of SD-16
SD-18 APA9S 1155 Grab Otwo3 - 41° 50’ 57.0" north
(MS/MSD) DAFZ96 . 71° 28’ 49.7" west
AAL24-024
SD-19 APA96 1110 Grab Qw3 41° 50’ 53.7” north
DAFZ97 71° 28" 49.8” west
AAL24-025
SD-20 APAS7 1406 Grab Otw3 1 41° 51’ 3.9” porth
DAFZ98 . 71° 28’ 54.8" west
AAL24-026
SD-21 APA98 1415 .| Grab |61025 41° 51’ 3.9” north
DAFZ99 : 71° 28’ 59.8" west
AAL24-027
SD-22 APA99 1411 |- Grab | O0t03.; - |4l° 51'4.2"north -
' DAFOl1A C ‘ i a oAb 710 28’ 53.27 west
AAL24-028 o
SD-23 APBOO 1355 Grab Oto3 41° 50’ 4.4" north
DAF02A 71° 28' 56.2" west
AAL24-029 :
sp-24 | apBOL - | 1356 Grab | Ow03 ~ -i.| 41°51' 6.8" north
| DAFO3A . : © 1 71° 28 53.9" west
AAL24-030 ' C
SD-25 APBO2 1356 Grab, Qw3 | 41° 51’ 6.8” north
DAFO4A Duplicate 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
Sample Traffic Time Depth
Location No. Report No. (hours) | Remarks (Inches) Sample Coordinates
MATRIX: Sediment (Continued)

SD-26 APBQO3 1320 Grab Qb 41° 51’ 17.7" north
DAFO5A 71° 29" 10.1" west
AAL24-032

SD-27 1 APBO4 1420 'G,rab O'to'6 .1-41° 51’ 23.8" north
DAFO6A 71° 29’ 13.4" west
AAL24-033

SD-28 APBO5 1450 Grab Qw6 41° 51’ 28.7" north
DAFQ07A 71° 29’ 13.5" west
AAL24-034

SD-29 - | APBO06 1350 Grab | 0106 41° 51’ 18.0” north
DAFOSA T71° 29’ 7.6" west
AAL24-035 :

SD-30 APBO7 1415 Grab Oto 6 41° 51’ 21.2" north
DAFQ9A 71° 29’ 8.4" west
AAL24-036

SD-31 APBO8 1435 Grab | Qo6 41° 51’ 28.1" north
DAF10A g 71° 29’ 11.0" west
AAL24-037 ’

SD-32 APBO09 1435 . Grab, Ot 6' 41° 51’ 28.1" north
DAFl1A Duplicate 71° 29" 11.0" west
AAL24-038 of SD-31

SD-33 | APBIO 1515 Grab |Ot3 1 41° 51" 47.4" por. .~ -
DAFI12A ' 71° 29’ 21.5” west
AAL24-039 ' '

SD-34 APBIl11 1520 Grab Qw3 41° 51’ 48.6" north
DAFI13A 71° 29° 25.1" west
AAL24-040

sp-3s | APB12 . | 1526 Grab | 0tw03 - 141°51" 5897 pomh 0.

(MS/MSD) DAFI4A ‘ 1 71°.29° 35.8” west

AAL24-041 -

SD-36 APB13 1546 Grab Oto3 41° 52’ 23.2" north
DAF15A 71° 29’ 48.7" west
AAL24-042
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Table 1

Sample Summary: Centredale Manor Site
Samples Collected by START on 9 September 1998

(Concluded)
Sample
Sample Traffic Time Depth
Location No. Report No. (hours) | Remarks (Inches) Sample Coordinates
MATRIX: Sediment (Concluded)
- SD-37 APB17 1547 Grab Qw6 41° 52’ 36.7" north
DAF16A 71° 29’ 59.9" west”
AAL24-043
SD-38 | APBIS 1600 Grb | 0106 41° 52 44.0” north
DAF17A 71° 30’ 6.2" west
AAL24-044 ’
SD-39 APB19 1602 Grab Qw3 41° 52' 44.1" north
DAF18A 71° 30" 7.0” west
AAL24-045
MATRIX: Aqueous
RB-01 APB20 1250 Grab NA NA
DAF19A
Matrix: Performance Evaluation Samples
PE-503338 APB24 0500 SvoC NA NA
PE-501151 APB25 0500 SVOoC 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 | NA NA
1260
" PE-TTO1048 | APB31 10500 | Aroclor | NA Na e
: 1260 ~ L
PE-TT00153 | APB32 0500 Aroclor | NA NA
' 1260
MS/MSD = Matrix Spike/Matrix Spike Duplicate
NA = Not Applicable
SvoC = Semivolatile Organic Compound
Pest/PCB = Pesticide/Polychlorinated Biphenyl
(3]
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Soil Sample Results from Centredale Manor Site
Above Residential Direct Exposure Criteria

Table 2

Direct Exposure

Sample Sample Criteria*
Location Compound Concentration (Residential)

$S-01 SVOCs’

(APAT72)

(DAFZ73) Chrysene 0.420 ] mg/kg 0.4 mg/kg

AAL24-001

( ) Benzo(a)pyrene 0.460 mgrkg 0.4 mgikg
DIOXINS W
Dioxins' R ppb 1.0 ppb
Hexachloroxanthene R ppb NA

SS-02 SVOCs

(APAT3) -

(DAFZ74) Chrvsene 0.450 ] me/kg 0.4 mg/kg

( 4-002) PESTICIDES/PCBs
Dieldrin 0.14 J.EB me/ke 0.04 mg/kg |
DIOXINS ]
Dioxins' 4.7 J  pob 1.0 ppb T
Hexachloroxanthene 263 I ppb NA

$S-03 DIOXINS

(APA74) ,

(DAFZ75) Hexachloroxanthene 9.9 pPpb NA

| (AAL24-003)

( SS-04 SVOCs__

(APATS) :

(DAFZ76) Benzo(a)anthracene 2.4 me/kg 0.9 mg/kg

(AAL24-004) | Chrvsene 22 m 0.4 mefkg
Benzo(b)ﬂuoranthene. 3.2 me/kg 0.9 mg/ke
Benzo(k)fluoranthene 0.960 mg/k 0-.9 Ag/kg
Benzo(a)pvrene 2.6 me/kg 0.4 mp/ke
Indeno(1.2.3-cd)pvrene 1.5 me/kg 0.9 'nig/kg
Dibenz(a,h)anthracene 0.460 mg/kg 0.4 mg/kg
Benzo(g,h,i)perylene 1.3 mg/kg 0.8 'mgkg
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Soil Sample Results from Centredale Manor Site

Table 2

Above Residential Direct Exposure Criteria (Concluded)

_ Direct Exposure
Sample Sample Criteria*
Location Compound Concentration (Residential)

S58-04 DIOXINS |

(concluded) Dioxins' 6.3 J__ppb 1.0 pob 1‘
Hexachloroxanthene 168.2 J ppb NA _|

$5-05 | SVOCs | ]

aPA76) [ ]

(DAFZTT) Chrvsene 0.470. J mg/kg 0.4 me/kg

(AAL24-005) Benzo(a)pyrene 0.500 mg/kg 0.4 mg/ke
DIOXINS
Dioxins’ 3.4 ] ppb 1.00 ppb
Hexachloroxanthene 63.2 ppb NA

SS-06 SVOCs

(APATT)

(DAFZ78) Chrvsene 0.710 J me/ke 04 mg/ke

(AAL24-006) Benzo(a)pyrene 0.690 J mg/kg 0.4 mg/kg
DIOXINS
Dioxins’ 3.0 J ppb 1.0 pob
Hexachloroxanthene 48.3 J ppb NA i

- R

J
EB

mg’kg
ppb
NA
PCBs
SVOCs

The associated numencal value is an estimated quantity.
The compound was identified in an aqueous equipment blank (EB) that was used to assess field
contamination associated with soil/sediment samples.
‘Value was rejected due to insufficient of non-compliant quality control.
Milligrams per kilogram.
Parts per billion.

Not Applicable.
Polychlorinated Biphenyls.
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.

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 t0 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-
terrachlorodibenzodioxin (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.

[
(1S
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Table 3

Summary of Analytical Resuits
Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-32

Sample Compound/ Sample Reference
=I.ocation Element Concentration Concentration* Comments

SD-01 SVOCs

(APAT7S) ,

(DAFZ79) Acenaphthene 170 ] _ppb 56 J ppb | 3.0 x Ref

AAL24007 Phenanthrene 3.400 ppb 1,100 ppb_{ 3.1 X Ref
Fluoranthene B 9.100 DD{) 1.400 ppb 6.5 x Ref
Pvrene 11.000 J. opb 1,100 ppb 10 X Ref
Bénzo( a)anthracene 4.500 pob | 560 ppb | 8.0 x Ref
Chrvsene 2.600 ] opb 580 ppb | 4.5 x Ref
Bis(2-ethvihexviiphthalate | 3700 I pob 87 J ppb |42 x Ref
Benzo(b)fluoranthene 4.700 ppb | 830 J ppb 5.7 X Ref
Benzo(a)pvrene 3.700 opb 530 ppb | 7.0 x Ref
Indeno(1.2.3-cd)pvrene 3.500 ppb 340 J ppb 10 x Ref
Dibenz(a.h)anthracene 680 pob 140 ] ppb 4.9 x Ref

‘ Bcnzo(g.h.i)parvlene 2.700 ppb 280 J ppb | 9.6 X Ref
PESTICIDES/PCBs
Heptachlor Epoxide 27 J_opb 20 U ppb | 1.3 xSOL
4.4'-DDD 351 pob 41 U ppb |85 xSOL
4,4'-DDT 22 J  ppb 4.1 U ppb | 5.4 xSQL
DIOXINS
Dioxins’ 0.12 ppb 0.002 UJ ppb | 60 x SQL
‘ | , Hexachloroxanthene 494 - ] ppb 0.261 . UJ ppb | 190 x SQL

SD-02 SVOCs '

EQPA?-‘;?O) Bis(2-ethylhexvl)phthalate 840 ppb 87 J ppb | 9.7 X Ref |

AAL24-008 PESTICIDES/PCBs I‘
4,4'-DDE 3.6 J pob 0.38 J ppb | 9.5 x Ref
4.4'-DDD 6.1 J pob | 41 U ppb | 15xSQL ‘
alpha-Chlordane 3.4 J pob 21 U ppb | 1.6 xSQL
DIOXINS
Dioxins' 0.088 ] ppb 0.002 U] ppb | 44 x SQL
Hexachloroxanthene 21.9 J ppb 0261 UJ ppb | 84 xSQL
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Table 3

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

9 March 1999

(Continued)
Sample Compound/ Sample Reference
Location Element Concentration Concentration* Comments

SD-03 - SVOCs

(APAS0)

(DAFZ81) Acenaphthene 230 J _ppb 56 J ppb | 4.5 X Ref

AAL24-009 , A
Bis(2-ethvihexvl)phthalate 440 ppb 87 J ppb | 5.1 x Ref
Benzo(b)fluoranthene 2,500 ppb - 830 J ppb | 3.0 X Ref
Benzo(a)pvrene 1.600 ppb 530 ppb 130X Ref '
DIOXINS |
Dioxins’ 0.034 J oppb 0.002 UJ ppb | 17 x SQL

SD-04 SVOCs

(APA81) )

(DAFZ82) Bis(2-ethvihexvl)phthalate 870 ppb 87 J ppb | 10 X Ref

AAL24-010
PESTICIDES/PCBs
4.4'-DDE 3.7 ] pob 038 J pob | 9.7 x Ref
4.4'-DDD 5.1 ] pob 4.1 U ppb | 1.2 x SQL
alpha-Chlordane 4.2 J ppb 2.1 U pob | 2.0 x SQL
DIOXINS
Dioxins' 0.42 J ppb 0.002 UJ ppb | 210 x SQL
Hexachloroxantbene 6.8 J ppb 0.261 UJ ppb |26 x SQL

SD-05 - PESTICIDES/PCBs

(APA82)

(DAFZ83) 4,4'-DDE 4.9 ppb 0.38 J ppb | 13 x Ref

AAL24-011
DIOXINS

| Dioxins' 0.018 J ppb 0.002 UJ ppb | 9.0 x SQL

DIOXINS ]
Dioxins' 0.018  J ppb | 0002 UJ ppb | 9.0 xSQL l
DIOXINS _J
Dioxins’ 0.055 J ppb 0.002 UJ ppb |28 x SQL -|
SVOCs l
Bis(2-ethvihexvl)phthalate 390 J ppb 87 J ppb | 4.5 x Ref ]
DIOXINS ' ]
Dioxins’ 0.21 J ppd 0.002 UJ ppb | 105 x SQL ||

$:\9806001 T\FINAL. WPD' 24



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

Table 3

Summary of Analytical Results

(Continued)
Sample Compound/ Sample Reference
Location Element Concentration Concentration™ Comments ]
SD-09 DIOXINS
(APABG)
<DAF£§Z) Dioxins' 0.030 J ppb 0.002 UJ ppb | 15 x SQL
SD-10 SVOCs
" (APA8T - , =
(DAFZ88 Bis(2-ethvlhexyl)phthalate 700 ppb 87 J pob | 8.1 X Ref
AAL24-016
PESTICIDES/PCBs
4 4'-DDE 1.7 ] pob 0.38 J ppb 4.5 X Ref
aipha-Chlordane 24 ] pob 21 U pob | 1.1 xSQL
DIOXINS
J Dioxins' 006 J pob | 0.002 UJ pob |8 x SQL
SD-11 PESTICIDES/PCBs
(APA8S)
(DAFZ89) 4.4'-DDE 6.1 ppb 0.38 J ppb 16 x Ref
AAL24-017
alpha-Chlordane 14 J ppb 2.1 U ppb | 6.7 x SQL
gamma-Chlordane 16 J opb 2.1 U ppb | 7.6 X SQL
DIOXINS
Dioxins’ 0.27 J ppb 0.002 UJ oppb 135 x SQL |
SD-12 DIOXINS
(APA89)
(DAFZ0) | Dioxins' 0020 J ppb | 0002 Ul ppb |10xSQL ]
SD-13 PESTICIDES/PCBs Ji
(APAS0) ) =
(DAFZ91) 4,4'-DDE . 3.5 J _ppb 0.38 J ppb | 9.2 x Ref
AA124-019 . .
alpha-Chiordane 5.7 ppb 21 U ppb 427 xSQL
gamma-Chlordane 3.5 ppb- 21 U pob {17 xSQL |
DIOXINS ]
| Dioxins' J_ 0.12 J pob 0.002 UJ pob | 60 x SQL 1
[ SD-14 PESTICIDES/PCBs
(APA91) « -,
(DAFZ92) 4.4'-DDE 3.6 J  ppb 0.38 J ppb | 9.5 x Ref
AALA00 | 44-DDD 4.1 pob 41 U pob |10 xSQL
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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
Location Element Concentration Concentration* Comments
SD-14 alpha-Chlordane 25 J ppb 2.1 U ppb 12 x SQL
(concluded) '
gamma-Chlordane 21 ppb 2.1 U ppb ] 10 X SQL -
DIOXINS
| Dioxins' 0.030 - J ppb | 0002 UJ ppb | 15 x SQL J
SD-16 PESTICIDES/PCBs
(APA93) <
(DAFZ94) 4.4'-DDE 2.5 ] ppb 0.38 J ppb | 6.6 X Ref
AAL24-022
alpha-Chlordane 3.5 J ppb 2.1 U oppb | 1.7 x SQL
DIOXINS
Dioxins' 0.47 J _pob 0.002 __ Ul ppb | 240 x SQL
Hexachloroxanthene 15 J  ppb 0.261 UJ ppb | 57 x SQL
SD-17 PESTICIDES/PCBs '
(APAS4) .
(DAFZ95) 4.4'-DDE 6.8 J ppb 0.38 J -ppb | 18 X Ref
AAL24-023
alpha-Chlordane 12 J ppb 2.1 ppb | 5.7 x SQL
gamma-Chlordane 7.9 J pob 2.1 ppb | 3.8 X SQL
DIOXINS
Dioxins' 0.62 J  ppb 0.002 UJ ppb | 310 x SQL
Hexachloroxanthene 15 ] ppb 0.261 UJ ppb |57 x SQL
SD-18 SVOCs
(APA9S) .
DAFZ96) Bis(2-ethvihexvl)phthalate 470 ppb 87 J _ppb | 5.4 X Ref
AAL24-024 . —

' PESTICIDES/PCBs |
4.4'-DDE 2.8 J ppb 0.38 J ppb | 7.4 x Ref
alpha-Chlordane 56 3 ppb 21 U oppb |27 xSQL

|_gamma-Chlordane 4.7 J pob 2.1 U ppb | 2.2 x SQL |
DIOXINS ‘ ]
Dioxins' 8.0 J  ppb 0.002 UJ ppb | 4.000 x SQL j
Hexachloroxanthene 167 J ppb 0261 UJ ppb | 640 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
Location Element Concentration Concentration* Comments

SD-19 SVOCs

(APAS6) _

(DAFZ9T) Bis(2-ethylhexyl)phthalate 920 ppb 87 J ppb | 10 X Ref

AAL24-025 J
PESTICIDES/PCBs
4.4'-DDE 1.3 J ppb 0.38 J ppb | 3.4 x Ref
alpha-Chlordane 9.1 ppb 2.1 U pob | 4.3 x SQL
gamma-Chlordane 4.0 J  ppb 2.1 U -pob 1.9 x SQL
DIOXINS
Dioxins’ 0.018 J  ppb 0.002 UJ pob | 9.0 x SQL

SD-20 SVOCs

(APA9T) .

(DAFZ98) Bis(2-ethvlhexyl)phthalate 590 J  ppb 87 J ppb | 6.8 x Ref

AAL24-026 - '
Indeno(1.2,3-cd)pvrene 1.200 J ppb 340 J ppb | 3.5 x Ref |
PESTICIDES/PCBs I
delta-BHC 2.4 J  pob 2.1 U ppb | 1.1 x SQL
4 4'-DDE 4.2 J ppb 0.38 J ppb 11 X Ref
Endrin Aldehvde 5.2 ] ppb 0.77 J ppb | 6.8 X Ref
Aroclor-1254 200 J ppb - 48 J ppb | 4.2 x Ref
DIOXINS |
Dioxins" 3.6 J ppb 0.002 UJ ppb | 1,800 x SQL

L Hexachloroxanthene 76 I ppb 0261 UJ ppb | 2% x SQL
r_ —

SD-21 SVOCs -‘

(APA98) .

(DAFZ99) | Bis-cthyhexyhphthalate | 330  J pob 87 J ppb | 3.8 x Ref |

AAL24-027 — . ]
PESTICIDES/PCBs
4.4 -DDE 2.8 J  ppb 0.38 J ppb | 7.4 x Ref
Endrin aldehyde 2.6 J ppb 0.77 J ppb | 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 Compound/ ‘ Sample Reference
Location Element Concentration Concentration* Comments

SD-21 DIOXINS

(concluded) ., -
Dioxins 4.1 J ppb 0.002 UJ ppb | 2,050 x SQL
Hexachloroxanthene 99 3 ppb | 0261 UJ ppb | 380 x SQL _

= — .

SD-22 SVQOCs

(APA99) =

(DAFO1A) Bis(2-ethvihexyl)phthalate 930 J ppb 87 J ppb | 11 x Ref

AAL24-028
Indeno(1.2.3-cd)pyrene 1.800 ppb 340 J ppb | 5.3 x Ref
Dibenz(a.h)anthracene 440 J ‘ppb 140 . J ppb | 3.1 x Ref
Benzo(g.h.i)perviene 1.100 ppb 280 J pob | 3.9 x Ref
PESTICIDES/PCBs
4.4'-DDE 9.5 J  ppb 0.38 J pob [ 25 X Ref
Methoxvchlor 16 ] ppb 3.5 J pob | 4.6 x Ref

| alpha-Chlordane 9.1 ppb 21 U oppb | 4.3 xSQL

gamma-Chlordane 9.3 J  ppb 2.1 U ppb | 4.4 x SQL
Aroclor-1254 440 ppb 48 J ppb | 9.2 x Ref ]
DIOXINS
Dioxins' 7.5 J  ppb 0.002 J ppb | 3,750 x SQL
Hexachloroxanthepe 163 J ppb 0.261 UJ ppb | 624 x SQL J

SD-23 SVOCs

(APBO00) . ,

(DAF02A) Bis(2-ethvlhexvl)phthalate 1.600 J_ppdb 87 J ppb [ 18 x Ref

AAL24-029 : .
Indeno(1.2,3-cd)pyrene 1,100 J ppb 340 J ppb ‘| 3.2 x Ref
Benzo(g h.i)perylene 990 ] ppb 280 J . ppb | 3.5 x Ref
PESTICIDES/PCBs J
4.4'-DDE 9.3 J ppb 0.38 J pnl:_‘ 24 x Ref
gamma-Chlordane 5.0 J pob 2.1 U ppb | 2.4 X SQL
Aroclor-1254 320 ] ppb 48 J ppb | 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 Compound/ Sample Reference
L Location Element Concentration Concentration* Comments

SD-23 , DIOXINS

(concluded) .,
Dioxins 10.1 J __pob 0.002 UJ ppb | 5050 x SQL
Hexachloroxanthene 365 J ppb | 0261 UJ ppb | 1400 xSQL |

SD-24 SVOCs '

(APBO1) - = =

(DAF03A) Bis(2-ethvihexvl)phthalate 650 ] ppb 87 J ppb ].7.5 X Ref

AAL24-030
Indeno(1.2.3-cd)pvrene 1,200 J ppb 340 J ppb. | 3.5 X Ref
PESTICIDES/PCBs ‘
4,4'-DDE 5.1 J  ppb 0.38 J pob | 13 X Ref
Methoxvchlor 12 J  ppb 3.5 J pob | 3.4 X Ref
gamma-Chlordane 3.2 J  ppb 2.1 U ppb 1.5 x SQL
Aroclor-1254 260 J ppb 48 J ppb | 5.4 x Ref
DIOXINS
Dioxins’ 5.8 ] ppb 0.002 UJ ppob 2.900 x SQL

| Hexachloroxanthene 135 J ppb 0.261 UJ ppb | 517 x SQL

SD-25 SVOCs '

(APBO2) _ : A

(DAF04A) Bis(2-ethvlhexvl)phthalate 510 J  ppb 87 J ppb | 5.9 X Ref

AAL24-031 :
PESTICIDES/PCBs
4.4'-DDE 3.7 J ppb 038 J ppb | 9.7 x Ref
gamma-Chlordane 2.4 J ppb 2.1 U ppb | 1.1 X soL
Aroclor-1254 170 J ppob 48 J ppb | 3.5 X Ref ]
DIOXINS ]
Dioxins’ 5.2 J  ppb 0.002 UJ ppb | 2.600 X SQL 1
Hexachloroxanthene 89 J ppb | 0261 UJ ppb {340 x'SQL “
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Table 3

. Summary of Analytical Resuits
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
(APBO3)
(DAFO05A) ioxins’
0SA Dioxins 0.093 ppb 0.002 UJ ppb | 47 x SQL
sD27 | PESTICIDES/PCBs
(APB04) . o~ ' ' -
(DAF06A) Dieldrin 12 ppb 4.1 U ppb | 2.9 x SQL
AAL24-033 . . '
4.4'-DDE 5.2 ppb 0.33 ] ppb | 14 x Ref
Endrin aldehvde 2.6 J ppb 0.77 J ppb | 3.4 x Ref
DIOXINS |
Dioxins' 1.3 J ppb 0.002 UJ ppb [ 650 x SQL
Hexachloroxanthene 50 -J  pob 0.261 UJ ppb 190 x SQL '
SD-29 PESTICIDES/PCBs '
‘ (APBO06)
(DAF08A) gamma-Chlordane 5.5 J ppb 1.4 J ppb | 3.9 x Ref
AAL24-035
Aroclor-1254 65 ] ppb 41 U ppb | 1.6 x SQL
DIOXINS ‘
Dioxins’ 0.057 - J ppb 0.002 UJ ppb | 28 x SQL
SD-30 PESTICIDES/PCBs
(APBO7)
(DAF09A) beta-BHC 6.5 J ppb 1.7 U ppb [ 3.8 x CRQL
AAL24-036 :
. Dieldrin 27 1EB ppb 41 U ppb | 6.6 x SQL
4,4'-DDE .23 J  ppb 4.1 U ppb | 5.6 x SQL
Endosulfan Sulfate 23 . ppb 33 U ppb | 7.0 x CRQL
Aroclor-1254 1.400 ppb 41 U ppb 34 Xx Ref
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Table 3

Summary of Analytical Results |
Sediment Sample Analysis for Woonasquatucket River Samples SD-01 through SD-3
' (Concluded) '
Sample - Compound/ ~ Sample Reference
Location Element : Concentration Concentration* Comments
SD-30 DIOXINS ¢
concluded ) :
(concluded) 1y ying’ 158 J ppb | 0.002 UJ ppb [ 7,900 x SQL
Hexachloroxanthene 94 3 ppb e ur ppb 1 4s'x SQL
] = 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. ' '
Ul = 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 = Pars per billion.

PCBs = Polychlorinated Biphenyls.
SVOCs = Semivolatile 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 2 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 o 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 Woonasquarucket 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
Marior 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
Sedxment Sample Analysis for Woonasquatucket River Samples SD-33 to SD 39
Sample Compound/ 4 Sampie Reference
Location Element Concentration Concentration* Comments

SD-33 SVOCs
(APB10)
(DAF12A) Benzo(k)fluoranthene 1.000 J pob 150 J pob | 6.7 X Ref
AALZE0S | PESTICIDES/PCBs |

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

DIOXINS

Dioxins' 0094 J pob | 0002 UJ ppb {47 x SQL
SD-34 SVOCs
(APB11) .
(DAF13A) Benzo(k)fluoranthene 600 J ppb 150 J ppb | 4.0 x Ref
AAL24-040 DIOXINS

Dioxins' 0.020 J ppb |' 0002 UJ ppb | 10 x SQL
SD-35 SVOCs J
(APB12) .
(DAF14A) Bis(2-ethythexyl)phthalate 3.300 J ppb » 160 J ppb | 21 X Ref l

AAL24-041 DIOXINS

: Dioxins' 0.003 ] __ppb 0002 UJ ppb | 1.5 xSOL “

SD-37 SVOCs

ESPA}IB_.II?A) Naphthalene 930 ppb ST0__U_pob 1.6 x SQL

AAL24043 | Acenaphthene 1.600 ppb 570 U ppb | 2.8 x SOL
Dibenzofuran 1.300 ppb 570 U ppb | 2.3 x SQL
Fluorene 2.000 ppb 570 U ppb |35 xSQL |
Phenanthrene 17.000 ppb 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 ‘ Compound/ Sample Reference
L, Location Element Concentration Concentration* . Comments
SD-37 Carbazole 2.000 ] _ppb . 570 - U] _ppb | 3.5 x SQL
concluded : 4
( ) Fluoranthene 17.000 ppb 670 ppb | 25 X Ref
Pvrene 17.000 ppb 560 J _ppb |30 x Ref
Benzo(a)anthracene A 8.600 ppb 340 J ppb |25 x Ref
Chrvsene ' 7.900 opb 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 pob | 16 X Ref
Benzo(a)pvrene 6.200 ppb_ 430 ] ppb 14 X Ref
Indeno(1.2.3-cd)pvrene 2.700 Dppb 200 J ppb 13 X Ref
Dibenz(a.h)anthracene 880 ppb 69 1 ppb |13 X Ref
‘ Benzo(g.h.i)perviene 2.600 ppb 250 J _pob 10 _x Ref
PESTICIDES/PCBs
4 4'-DDT 11 J ppb 5.7 U ppb | 1.9 X SQL
Endrin Ketone 20 J  ppb 5.7 U ppb | 3.5xSQL
] = 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.
Ul = 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 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. Refer to Attachment B
for complete analytical results. '

[5:6;, 7]

L)
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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 VII 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 determining if there were any buried objects (i.e., drums, tanks) which
may be contributing to the on-site contamnination [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

Sample Sample - Criteria*

Location Compound Concentration (Residential)
$S-99-03 - DIOXINS I
(DAF33)) .

} Dioxins’ 55 ppb 1.0 ppb I

. ]
$S-99-04 : DIOXINS j
(DAF34)) —— ===

: Dioxins' 2.5 ppb 1.0 ppb
§S-99-05 DIOXINS ‘ I
(DAF35)) - —
(Dup. of $5-99-04) | pjoxins' 2.5 ppb 1.0 ppdb

ppb = Parts per billion. -
L 3

For dioxins, the EPA.Region I Residential Action Level is presented for comparison purposes.

t

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
1o 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
berween 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 Woonasquamucket 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 part 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 collected from 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. ' S
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ATTACHMENT A
| CENTREDALE MANOR SITE
SOIL AND SEDIMENT SANIPLE RESULTS
SEMIVOLATILE 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 quantty.

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 limit or the adjusted sample quantitation limit.

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

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

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

The compound was identified in an aqueous boule blank (BB) that was used to
assess field contamination associated with soil/sediment samples.
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

‘The associated numerical value is an estimated quantity.

The dara aré 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 mumerical value
is the sample quantitation limit or the adjusted sample quantitation Limit.

The compound was analyzed for, but not detected. The associated oumerical 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 soil/sediment samples.

The compound was identified in an aqueous trip blank (TB) that was used (0 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.



SITE: CENTREDALE MANCR ' TABLE 1

;ASE; 26464 SDG: APAT2 ) SEMIVOLATILE SOIL ANALYSIS
LABCRATORY: COMPUCHEM pg/kg
SAMPLE NUMBER: APAT2 APAT3 APATA APATS APATS APAT?
SAMPLE LOCATION: $s-01 §5-02 $$-03 5504 "S55 5508
‘ LABORATORY NUMBER: ) 909467 903470 908473 508474 909475 908478
COMPOUND CRQL
Phenoi 130 430 U 2200 £8 51 LEB 430 U 480 U 840 U
brs{2-Chicroetnyi) ether 330 430 U 520 U 400 U 430 U 480 U 840 U
2-Chioropnenc 330 430 U 520 U 400 U 430 U 480 U 840 U
1,3-Oicniorcoenzena 330 40UV S20 U 400 U 430 U 480 U 840 U
1.4-Oicnhioropenzene 330 430U S20 U 400 U 430 U 480 U 840 U
1.2-Dichtoropenzene 330 Q0 U S0 U 400 U 430 U - 480 U 840 U
2-Methyipnenc: 330 430 U 520 U 400 U 430 U 480 U 840 U
2.2-Oxyors( 1-chicropropana) 330 430y S0 U 400 U 430U 480 U 840 U
4-Metyipnenc 330 40 U 80 J 400 U 430 U 480 U 840 U
N-Nitreso-a1-n-propytamsne 330 430 U S0 U 400 U 430 U 430 U 840 U
Hexacnicroetnane 330 . 430 U S20 U 400 U 430 U 480 U 840 U
Nitrebenzene 330 430V S0 U 400 U 430 U 480 U 840 U
isophorone 330 420U 790 400 U 430 U 480 U 840 U
2-Nitropnenol ) 330 Q0 U 520 U 400 U 430 U 480 U 840 U
2.4-0imethyionenol . - 330 430 U 520 U 400 U 430 U 480 U 840 U
bis(2-Chioroetnoxy)methane - 330 40V 520 U 400 U’ . 430 U 480 U 840 U
2.4-Oicnioropnenct 330 430 U S20 U . 400 U 430 U 40 U 840 Y
1.2.4-Tncnorocenzene 330 430 U 520 U 400 U 430 U 480 U 840 U
Napnthatene 330 430 U 130 J 400 U 110 J 480 U 840 U
4-Chigroaniine 330 430 U 520U 400 U 430 U 480 U 840 U
Hexacniorooutagiene 330 40 U S0 U 400 U 430 U 480 U 840 U
4-Chicro-3-memyiphenal 330 430 U §20 U 400 U 430 U 480 U 840 U
2-Methyvinapninaiene 330 40 U 520 U 400 U 78 J 480 U 840 U
Hexacniorocyc:apentadiene 330 430 U 520 U 4CC U 430 U 480 UJ 840 U
2.4.5-Tncrioropnenol 330 ' 430 U 520 U 400 U 430 U 480 U 840 U
2.4 5-Tncatcropnenc! 830 108 U 1300 U 1000 U 180 U 1200 U 2100 Y
2-Chicrcracnthaiene 330 420 Y S0 U 400 U 430 U 480 U 840 U
2-Nirzaniine ) 830 1100 V 1200 U 1000 U 1100 U 1200 U 2100 U
Oimemyioninaiate Rl 430 U 520 U 400 U 40V 480 U 840 U
Acenapntnyiene 330 40 U s20 U 400 U 380 J $8 U 840 U
2.5-Omirciciuene 330 430 UV 520 U 400 U 430 U 480 U 840 U
3-Nircaniine 830 1100 Y 1300 U 1000 U 1100 U 1200 UJ 2100 U -
Acenacnthene 330 40V 520 U 400 U 210 J 480 U 840 U
2. 4Dinrocnenct a30 1100 U 1300 U 1000 U 1100 U 1200 UJ 2100 U
4&-Nirocnenol 830 1100 U 1300 U 1000 U L1100 U 1200 U 2100 U
Dibenzoturan 30 40 U s20 U 400 U 150 J 480 U 840 U
2.&0inirciciuene 330 a0 U S20 U 400 U 430 U 480 U 840 U
Dietnyicnthaiate ' 330 420 U 1800 a00 U 430 U 480 U 840 U
&-Chicresnenyi-chenylether 330 430 U 520 U 400 U 430 U 480 U 840 U
Fluorene 330 Qa0 v s20 U 400 U 280 J st 4 840 U
4-Nirzanitine . 830 ’ 1100 U 1300 U 1000 U 1100 U 1200 UJ 2100 U
4 6-Dimiro-2-methyiphens! 830 1100 U 1300 U 1000 U 1100 U 1200 U 2100 U
N-Nitrosoaichenytarmne( 1) 330 20U 520 U 400 U 430 U 480 U 840 U
4-8romopnenyi-ohenylether 330 430 U s20 U 400 U 430 U 480U 840 U
Hexacnioropenzene 330 a0 U 520 U 400 U 430U 480 U 840 U
Pentacniorconenc! 830 1100 W 1300 UJ 1000 UJ 1100 UJ 1200 UJ 2100 U
Phenantnrene 330 580 560 400 U ~3800 580 530 J
Antnracene i : 330 100 J s20u a0V 520 120 3 94 J
Carsazote : 330 6 J 520 U 400 U 430 J 81 J 150 J
Di-n-tutylonthaiate 330 420U *12000 400 U 430 U 480 U 840 U
Flucrantnene 330 1000 640 36 J *4700 1100 980
Pyrene . 330 720 580 . 400 U *3500 750 880
Butyidenzylonthatate 330 40 U S20 U 400 U 110 J 54 J 840 U
3.3.Dicnhioropenzigine 330 40 U 520 U 400 .U 430 U 480 U 840 U
Benzoiajanthracene 330 420 J 280 J 400 U 2400 480 J 530 J
Chrysene 330 420 J - 450 J 400 ‘U 200 470 J 710 4
Bis(2-ethyihexyt)pnthalate 30 130 J 4400 87 J 2%0 J 160 J . 4504
Din-octyipnthatate 330 430U 520 U 400 U 430 U 480 UJ 840 U
8enzo(pifiucranthene 330 650 540 400 U *3200 8§70 870
Benza(k)flucranthene ) 330 180 J 120 J 400 U 960 260 J 380 J
Benzo(a)pyrene : . 330 460 290 J 400 U 2600 $00 690 J
ingenc:1.2.3-23)pyrene 330 300 J 250 J 400 U 1500 380 4 460 J
Dibenz(a.njantnracene 330 95 J 62 J 40 U 480 120 J 160 J
" Benzcig.n.)perylene 330 C J 160 J 400 U 1300 310 J 350 4
DILUTION FACTOR: 1.0 1.05.0 1.0 1.02.0 1.0 ' 1.0
. DATE SAMPLED: 08/09/98 09/09/98 09/09/98 09/09/98 08/09/98 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: - 09/16/98 09/16/98 09/16/98 09/16/98 09/19/98 09/19/98
% MOISTURE: 2 6 18 24 2 81
*.RE3ULT REPORTED FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS U O 2
~ L
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SITE: ZENTREDALE MANGCR TABLE ¢

CASE: 15464 SDG: APAT2 ‘ SEMIVOLATILE SOIL ANMALYSIS
LABORATCRY: COMPUCHEM po/mg
SAMPLE NUMBER: APA78 APA79 APABO APAS1 APAB2 APAS3
] SAMPLE LOCATION: S0-01 $0-02 so-03 SD-04 SD-05 SD-08
. LLABORATORY NUMBER: 909477 905478 909479 909481 909488 909491
COMPQUND CRQL
Phenol 330- S0 U 480 U 420 U 6§00 U 420 U 410 U
©  bsg2-Chicroetnyl) ether . 330 s00 U 480 U 420U 600 U 420U 410 U
2-Chicropnenol 330 Seo U 480 420U 800 U 420U 410 U
1,3-Dichiorcoenzene 330 500 U 480 U 420 U 800 U 420 U 410 U
1.4-Dicniorcoenzens 330 500 U 480 U 420 U 8oo U 420 U 410 U
1.2-Oichicrcpenzene . 330 500 U ‘ 480 U 420U 600 U 420U 410 U
2-Metyipnenoi 330 500 U 480 U 420U 800 U 420 U 410 U
2.7-Oxytisi 1 chioropropane) 330 500 UJ 430 U 420U 800 U 420U 410 U
&Methyiphenat 330 S00 U 480 U 420 U 800 U 420U 410 Y
N-Nif0so-G-n-propylaming 330 500 UJ 480 U 420U 800 U 420U 40U
Hexachioroemane 330 500 U 480 U 420 U 6800 U 420 U 410 U
Nitrcpenzene 330 500 U 480 U 420 U 800 U 420 U 410 U
isopnorone 330 soo U 480 U 420 U 600 U 420U 410 U
2-Nircpnenagt 330 500 U 480 U 420U 600 U 420 U 410 U
2.4-0imetnyignenc) 330 ‘500 U 480 Y 420U 800 U 420 U 410U
s(2-Chicroethoxy)methane 330 s u- 480 U 420U " 800 U 420U 40 Y
2.¢-Dichicrmgnena 330 Seo U 480 U 20U 800 U 420U 40U
1.2.4-Thehicrepenzene 330 500 U 480 U 420U 800 U 420 U 410 U
Napnthaiene ) 330 100 J 480 U 98 J 600 U 420U 410 U
4«Chigroanuine 20 500 U 480 U 420 U 6§00 U 420 U 410 U
Hexachicrocuagiene 330 500 U’ 480 U 420 U 600 U 420U 410 U
4-Chiore-3-memyichena! 330 500 U 480 U 420U 600 U 420 U 410 U
2-Metnyiracrmaiene 330 55 480 U 57 J 600 U 420U 410 U
Hexachicroc.capentadiene 330 s U | 480 U 420V 800 UJ - 420 UJ 410 UJ
2.4 6-Tnerierccnenct 330 500 U 480 U 420 U 600 U 420 U 410y
2.4.5.Tneciccsnenct | 820 1200 U 1200 U 1000 U 1500 U 10C0 U 1000 U
2-Chicrerazntmarene 330 500 U 480 420U 500 U 420 U 410 U
2-Nircarne 830 1200 U 1200 U 1000 U 1500 U 10C0 J 1000 J
Dimetnyicninaiate 330 seo U 480 U 420U 600 U 420U 410 Y
Acsnacrtyiere 330 330 4 480 U 100 J 600 U 420 U 410 U
2.5-Oinitrotciuene 330 500 U, 480 ') 420 U 600 U 420 U 410 U
‘)Nltrcanume . 830 1200 ud 1200 1000 U 1500 UJ 1000 UJ 1000 UJ
Acenacninene 330 170 J 140 250 J 68 . 420 U 410 U
2.4&-Dimirsonenct 830 1200 Ud 1200 U 1000 U 1500 UJ 1€00 UJ 1000 UJ
4Nitresneral 830 1200 UJ 1200 U 1000 U 1500 U 1000 U 1000 U
Dibenzsturan 330 180 . 480 U 180 J 600 U 420U 410 U
2.4-Ommiyciciuene . 330 Soo U 480 U 420 ¥ 600 U 420 U 410 Y
Diethyicnaiate 330 500 U 480 U 420 U 600 U 420U 40U
4-Chicrcsneny-ghenylemer 330 500 U 480 U 4204 "800 U 420 U 410 U
Fiyorene 330 270 J 140 J 270 99 J 420 U 530
&Nirsamune 830 1200 U 1200 U 1000 U 1500 UJ 1000 UJ 1000 UJ
4 5-Oinitre-2-methyionenol 830 1200 U 1200 U 1000 U 1500 U 1000 U 1000 U
N-Nitrosogichenylamne( 1) 330 500 UJ 480 U 20U 800 U 420U 410 U
4-Bromacnenyi-chenytether 330 S00 U 480 U 420 U 600 U 420V 410 U
Hexacniorcbenzene 330 500 U 480 U 420 U 600 U 420 U 410 U
Pentacniorcsnenol 830 1200 U 1200 U 1000 UJ 1500 UJ 1000 UJ 1000 UJ
Phenantirene 330 3400 2400 . "x200 1200 230 J 160 J
Anthracene ’ 330 , 680 . 280 ) s40 . - 40l : 794 410 U
-Carvazate 330 110 J 310 J . 450 170 J 420 U 410 UJ
Di-n-dutyipntaiate 330 500 WJ 88 J 45 ) 800 U 420U 410U
Fiuoranthene 330 900 3200 *4100 2800 500 280 J
Pyrene 330 *11000 J 2700 3000 1700 3104 200 J
Butylbenzyicnthalate 330 . S00 W 160 J 420U 250 J 420U 410 U
3.3-Cicnicropenzigine 330 S00 U 480 U 420 U 800 U 420U 410 Y
Benzoiajanthracane 330 4500 1300 1500 910 180 J 85 J
Chrysene ’ 330 2800 J 1300 1500 1200 190 J 120 J
Bis{2-2thyinexylipnthalate 330 3700 J 840 440 870 110 J 21 4
Den-octyionmaiate 330 500 UJ 480 U 420 U 600 UJ 420 UJ T 410 U
Benzz(tifiucranthene 330 *4700 2100 2500 1500 250 4 170 J
Benzoik)flucrantnene . 330 1800 . 6840 780 570 J 110 3 64 J
Benzora)cvrene ) 330 *3700 1400 1600 1100 180 J 120 J
ingeno:* 2.2caipyrene 330 3500 940 1000 T 12¢ 4 87 J
Dibenz(a.njantinracene 330 680 - 290 . 270 J 190 J 420U 40U
Benzo(s.5 iiperyiene 330 2700 740 : 820 800 130 J 98 J
DILUTION FACTOR: 1.0/%6.0 10 . 1.02.0 1.0 1.8 10
. DATE SAMPLED: 08/09/38 08/09/98 09/05/98 09/09/98 08/09/98 09/05/98
DATE EXTRACTED: 08/16/98 09/14/98 09/14/98 09/14/58 09/14/98 09/14/98
DATE ANALYZED: 09r21/98 © 09/16/98 06/16/98 09/19/98 098/19/58 09/19/88
% MOISTURE: : 34 . 31 21 45 rs 18
.. RZ3U." RZ50ORTED FROM DILUTED ANALYSIS.  NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS O 3
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SITE: CENTREDALE MANOR TABLE 1

CASE: 26484 SDG: APAT2 SEMIVOLATILE SOR. ANALYSIS
LABORATORY: COMPUCHEM . wg/kg
SAMPLE NUMBER: APAB4 ‘ APABS APABS APAB7 © APA8S APABS
SAMPLE LOCATION: . S0-07 S0-08 SD-08 SD-10 SD-11 S0-12
‘ LABORATORY NUMBER: 909493 908496 909488 909501 - 908502 909504
COMPOUND CRQL
Phenoi 330 480 U s20U Qa0 U 660 U §30 U 410 Uy
bis(2-Chioroetnyt) ether 330 480 U S0 U 40 U 680 U S30 U 410 U
2-Chicragnenat . 330 480 U 520U 430 U 860 U S30 U 410 U
1,3-Oicnioropenzene 330 480 U S20 U 430 U 580 U S30 U 410 Y
1.4-Oichiorobenzene 330 .80 U S20U 430 U 880 U So U 410 U
1.2-Oichioropenzens . 330 460 U S04 430 U 880 U s30 U 410 U
2-Methyipnenci 330 480 U S20 U 420 U . 680 U 530 U 410 Y
2.2-Oxyois( 1 <hicropropana) 330 480 U 520 U 40 U 860 U s30 U a0y
4-Methyiphenol ' 330 480 U 520 U 430 U 880 U §30 U 410 U
N-Nitroso-ar-n-grogyiamne 330 480 U S20U 430 U 880 U S30 U 410 U
Hexachicroethane 330 480 U S0 U 430 U 680 U 530°V 410 U
Nitrooenzene 330 480 U S20 U 40 U 680 U S30 U 410 U
Isophorcne ' 330 460 'U s20 U 40 U 880 U 530 U A 410 Y
2-Nitrconenol ' 330 480 U s520 U Q0 U 880 U 530 U 410 U
2.4-Dimetnyioheno! 130 480 U 520U - a0y 860 U s30 U 410 Yy
bis(2-Chioroethoxy)methane 330 480 U s20 U a0y 680 U S30U 40y
2.4-Dicnicropnensl 330 - 480 U 520 U 40 U 6§60 U S30 U 410 U
1,2.4-Tnchioropenzene 330 480 U S20 U a0y 880 U 530 U 410 U
Naphthatene 330 4680 U 520 U 430 U 860 U 530 U 410 U
4-Chioroaniine 330 460 U S0 U Q0 U 660 U O s30 U 410 U
Hexacnioroouaaiene 330 460 U 20 U 420U 860 U 530 U 410 U
4-Chioro-3-metnytonenos 30 460 U 520 U 430 U 660 U 530 U 410 U
2-Methvinacninaiene 330 460 U 520 U 430 U 860 U s30U 410 U
Hexacnioroc/ccoenaciene 330 480 UJ 520 U Qo u 660 U 530 U 410 U
2.4 6-Trichiorconenal 330 460 U 520 U 4c v 660 U 530 U 410 U
2.4 5-Tncnlorconenst { 830 1200 U 1300 U 110 U 1700 U 1300 U 1000 U
2-Chioronapontraiene 320 460 U S0 U 420y 860 U s30 U 410 Y
2-Nircaniine 830 1200 U 1300 U 1100 U 1700 U 1300 U 1000 U
Dimethyioncaiate : 330 460 U 520 U 430 U 660 U 530 U 410 U
Acenapnthyiene 330 460 U 86 J 430 U 660 U 530 U 410 U
2.6-Oimitrotciuene 330 460 U S20 U 430 U 660 U 530U 410 U
‘-Nm’canmne 830 1200 UJ 1300 U 1100 U 1700 U 1300 U 1000 U
Acenapnthene 330 460 U 84 J 430 U 660 U 530 U 410 U
2.4-Dinntroprenol 830 1200 UJ 1300 U 1100 U 1700 U 1300 U 1000 U
4-Nitropnenol 830 1200 U 1300 U 1100 U 1700 U 1300 U 1000 U
Dibenzcturan - 330 460 U 64} 42C U 660 U S30 U 410 U
2.4-Oinitrotciyene ' 330 480 U s20 U 40U 860 U 530 U 410 U
Dietnvicntnaiate 330 460 U 520 U 430 U 660 U 530 U 410 U
4-Chioropneny:-gnenyiether 330 460 U 520 U 430 U 860 U S30 U 410 U
Fiuorene . 330 460 U 110 J 430 UV 660 U S3ou 410 U
4&Nitroaniiine 830 1200 UJ 1300 U 1100 U 1700 U 1300 U 1000 U
4.8-0initro-2-methytonenc! 820 1200 U 1300 U 1100 U 1700 U 1300 U 1000 U
N-Nirosoaipnenylamme(1) 330 480 U 520U 430 U 660 U S30 U 410 U
4-Bromapnenyl-onenylether 30 460 U 520U 430 U 860 U S30 U - 410 U
Hexachiorovenzene 330 480 U 520U Qo u 860 U S30 U 410 U
Pentacniorophenc! 830 1200 U 1300 U 1100 U 1700 U 1300 U 1000 U
Phenantnrene 330 20 1900 Ms 490 J 140 J 410 U
Anthracene : 330 54 J 230) 430 U 75 S30 U T 40U -
Carvazoie . ’ 330 480 UJ 380 J 430U 80 J 530 U 410 U
Di-n-putyipntnaiate 330 - 514 520U 430U 680 U s30 U 410 U
Fluoranthene 330 460 2900 . 130 550 J 250 J 49 J
Pyrene 330 320 J 2000 ’ 100 J 360 J 180 J 410 Y
Butyibenzyipnthatate 330 480 U 520 U 430 U 860 U 530 U 410 U
3.3-Oicnicropenzigine 330 480 U S0 U 430 U 880 U S30 U 410 U
Benzo(alanthracene 330 180 J 1100 56 J 200 J 93 J 410 U
Chrysene 330 201 1400 T4 4 230 J 120 J 410 U
Bis(2-ethyihexyi)pnthaiate 330 85 J 390 J N 734 700 140 J 43 J
Di-n-oCtylontnaiate 330 460 UJ 520 U © 430U ‘880 U S0 U 410 U
Benzo(tifuoranthene 330 400 J 1700 82 J 300 J 170 J 410 U
Benzoik)fiucranthene ' 330 130 J 850 4“ 100 J 66 J 410 U
Benzo(a)pyrene 330 280 J 1300 62 J 180 . 110 J 410 U
Incena(:.2.3c2ipyrene 330 220 4 as0 45 J 110 J 74 ] 410Uy
_ Dibenzia.njantnracene 330 65 J 220 J 430 U 660 U S30 U 410 U
Benzoig.n.i)perylene 330 170 J 520 45 J 773 64 J 410 U
DILUTION FACTOR: 1.0 .10 1.0 1.0 1.0 1.0
. DATE SAMPLED: 09/08/98 09/09/98 - 09/08/98 - 09/09/98 09/09/98 09/09/98
DATE EXTRACTED: 09/14/98 05/14/98 09/14/98 09/14/98 09/14/98 09/14/98
; DATE ANALYZED: 09/19/98 09/18/98 09/18/98 09/18/98 09/18/98 09/18/98
% MOISTURE. 28 6 pa 50 38 19
* . RZSULT REPORTED FROM DILUTED ANALYSIS. NOTE RESULTS ARE REPORTED ON A DRY WEIGHT BASIS O 4
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SITE. ZZINTREDALE MANGCR TABLE !

CASE: 25464 SDG: APAT2 SEMIVOLATILE SOIL ANALYSIS
LABCRATCRY: COMPUCHEM . : Ho/kg
SAMPLE NUMBER: APAS0 APAQY
SAMPLE LOCATION: S0-13 SD-14
LABORATQORY NUMBER: 909505 909514
COMPCUND CRQL
Phenat } 330 $80 U 390 U
bis(2-Chicroemyi) ether 330 580 U ago U
2-Chiorconenol 330 S80 U 380 U
1.3-Dicnicropenzens 330 580 U 390 U
1.4-0ichiorcpenzene 330 S0 U 80 U
1.2-Oicnicrobenzens 30 s80 U 380 U
2-Metny:pnencl 30 580 U 0 U
2.7 -Oxyois( 1 chicropropane) 130 580 U woy
4-Methyipnenc 330 580 U 390 U
N-Nitroso-ai-n-gropylamune 330 580 U 180 U
Hexacniorcenane 30 s80 U 30U
Nitooenzene 330 580 U 190 U
Isagnorone 330 $80 U 30 U
2-Nitroonenaol 330 580 U 380 U
2.4-Oimethyiphenal . . 330 s80 U a0 U
bis(2-Chicroethaxy)methane . 30 580 U 390 U
_2.4-Dicnioronenct ’ 330 580 U 390 U
1,2.4.Tnchioropenzene . . 330 580 U aso U
Napnthaiene 330 580 U 390 U
4&-Chioroaniiine 330 580 U 390 U
Hexachicroputaciene ) 330 580 U 390 U
4&Chiore-3-metnyipnenol 330 580 U 380 U
2-Metnyinaphthaiene 330 s80 U Iga U
Hexaghicrocyc.coentaaiens 330 S8C U 390 U
2.4 8-Tncnicroohenol 330 580 U 190 U
2.4 5.Tnznioracnenol 820 1400 U 980 U
2-Chiorenacntmaiene 330 580 U s Y
2-Nircaniine 830 14C0 U 980 U
Dimetnyiontnaiate 330 580 4 g0y
- Acenagnifyiene 330 580 U %0 U
2.5-Oimitrctoene 330 580 U 190 U
ENmcamune 830 1400 U 980 U
Acanacninene 330 S8C U 150
2.4&0initrzonencl 830 1400 U 980 U
4-Nrreznenal 830 1400 U 980 U
Divenzzturan 320 580 U 66 J
2.4-Dinnrotoene 330 580 U 90 U
Dietryiznmatate 320 580 U %0 U
4-Chiorscnenyi-chenylether 330 580 U 380 U
Fiucrene 330 580 U 190 J
4Nircaniine 830 1400 U 980 U
4 5-0iniro-2-metmyipheno! 830 ’ 1400 U 980 U
N-Nirosodichenyiarmine( 1) 330 580 U 390 U
4-Bremaophenyi-onenylether 330 - S8O U 190 U
Hexacnioropenzene 330 580 U 90 U
Pentachicroohenol 830 1400 U 980 U
Phenantnrene . 330 310 J 2300
- Anthracene . : . i 330 .. 58U 440
Carbazcie . o] ' 580 U 280 J
Drn-dutyiphthaiate ’ 330 580 U 390 U
Fluoranthene 330 480 J 2600
Pyrene 330 350 J 1700
Butyibenzyionthatate 330 580 U 30 U
3.3-Dichiorcoenndme 330 s80 U 390 U
Benzataianthracene 330 200 J 1000
Chrysene 330 240 990
Bis(2-etnyihexyl)phthaiate 330 82 ) 88 J
Oi-n-octyiontnaiate 330 seo U 140 J
Benzz(o)flucranthene 330 310 J 1200
Benzotxifiucranthens . 330 110 J 440
Benzziaipvrene 330 200 J 940
ingenc( 2.3-Cdlpyrene 330 120 2 5C0
Dibenz:a njanmracene 330 §80 U 140 J
Benzz(g n.perviene 330 94 400
DILUTION FACTOR: 1.0 1.0
DATE SAMPLED: 09/09/98 . 09/08/98
DATE EXTRACTED: 09/14/98 09/14/98
DATE ANALYZED: 0818/98 09/19/98 B
. % MOISTURE: , 43 15 '3

*_RE3ULT REPORTED FROM DILUTED ANALYSIS. NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS
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SITE: CENTREDALE MANOR
CASE: 26464 SDG: APAT2
LABORATORY: COMPUCHEM

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

COMPOUND

alpha-BHC
beta-BHC
deita-BHC
gamma-BHC (Lindane)
teptachlor

Aldrin

Heptachlor Epoxide
Endosulfan {
Dieldrin

4.4'-DDE

Endrin

Endosutfan {t
4.4'-DDD
Endosulfan Sulfate
4.4-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Araclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-12468
Aroclor-1254
Aroclor-1260

~

DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
% MOISTURE:

D
(o)}

CRQL

* - RESULT REPORTED FROM DILUTED ANALYSIS.

$:\98060017\APA72PS. WK4
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PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS

TABLE 2
palkg
APAT2 APA73
S$S5-01 §5-02
909467 909470
22U 26 W
22U 26 U
22 U 26 UJ
22 U 26 UJ
22 U 26 W
22U R
*22 U *26 UJ
22 U 26 W
43 U * 140 J EB
*33 J R
43 U 52 W
3 U 52 UJ
43 U 62 UJ
17 J 52 W
43 U 52 UJ
c220 U 28 W
43 U 52 WJ
43 U 52 L)
24 30J
22U 26 W
220 U 260 UJ
43 U 52 Ul
87 u 100 W)
43 U 52 UJ
43 U 52 UJ
r 43 U 52 Ul
* 2300 *9300 J
43 U 52 UJ
1.0/10 1.0/10
09/09/68 08/09/98
09/14/98 09/14/98
09/21/98 08/20/98
23 36

APA74
5§5-03
809473

NNNNRNRNRNN
&d‘-“d‘dd

Abbsbda
coococoo

ST
-

a s
[N -]
[ CCCCCCCCCCCCCCCCC&CCCCCCCC

NN
b bk

21
410
82
40
40
40

150
40

10
09/09/68
09/14/98
09/21/98

18

EB

APATS
§5-04
809474

"~ 220
43
88
43
43
43

410
43

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

24

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

w

uJ
w
uJ
uJ
uJ
uJ
uJ

uJ

APA76
§S8-05
808475

25
12

26
0.31

4

ToXIID

cegC C

48
10
48
R

R
4.8
1.0
25
250
48
08
48
48
48
780
48

1.0
09/09/08
09/14/88
09/21/08

32

-c

ce«cC

Cc cgcccccgCceC

APATT
SS§.06
808476

43 W
43 Ul
43 W
43 W
43 Ul
43 UJ
43 UJ
43 UJ

13 4

84 UJ
8.4 UlJ
84 W

8.4 UJ
43 UJ
84 W
84 W

43 UJ
430 UJ
84 UJ
170 U4
84 UJ
84 UJ
684 UJ
760 J
84 UJ

10 ’
09/08/08
09/14/08
09/21/908

61
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SITE: CENTREDALE MANOR TABLE 2 ‘

CASE: 26464 SDG: APA72 ’ PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS
LABORATORY: COMPUCHEM Hol/kg ‘
SAMPLE NUMBER: X APAT8 APAT9 APABO APAB1 APAB2 APA83
SAMPLE LOCATION: SD-01 SD-02 SD-03 SD-04 SD-05 SD-06
LABORATORY NUMBER: 909477 909478 909479 1900481 809486 909491
COMPOUND ‘ ~CRQL
alpha-BHC 7 28 UJ 25 W 22 uU) KRRV 21 U 21U
beta-BHC 1.7 *260 UJ - 50 W) 22 UJ - 63 U 21 U 21 U
defta-BHC 1.7 26 UJ . 25 U) 22 W Tt u 21 U 21 U
gamma-BHC (Lindane) 1.7 26 UJ 25 Ul 22 W < a1 u 21 U 21 U
Heptachlor 17 26 W 0138 J 220 . 1 u 21 U 21 U
Aldrin 1.7 26 W 25 W 22 Ud - 31 u 21 0 21 U
Heptachior Epoxide 1.7 274 25 W) 020 J KRV 21U 21U
Endosulfan | 1.7. 26 W 25 W) 2.2 UJ KRV 21 U 21 U
Dieldrin . 33 * 500 WJ R 42 UJ 60 U 42 U 41 U
4,4'-DDE - 33 500 W 36 J 4.2 UJ 374 48 _ 11
Endrin 33 50 UJ 48 UJ 42 UJ 60 U 42 U 41 U
Endosulfan Il 33 50 WJ 48 UJ 4.2 UJ -, 60V 42 U 4.1 U
4.4-DDD : 33 35 J 61 J 42 UJ 614 42 U 41 U
Endosuifan Sulfate 33 ° 500 WJ R R R 42 U 41 U
4,4-0DT 33 22 R R R 23 4 72
Methoxychlor 17 * 2600 W R R R ’ 21 U 21 4
Endrin Ketone a3 * 500 WJ R R R : R 41 U
Endrin Aldehyde a3 50 W) 48 W 42 W 60 U 42 U 41 U
alpha-Chiordane ) : 1.7 26 UJ 34 J 22 UJ 42 J 0565 J 050 J
gamima-Chlordane 1.7 26 UJ 25 UJ 22 W R 21 U 21 U
Toxaphene 170 260 UJ 250 ud 220 UJ 310 U 210 U 210 U
" Aroclor-1016 KK 50 UJ 48 W) 42 W . 60U 42 U 41 U .
Aroclor-1221 a7 100 UJ 97 W 85 UJ : 120 U 84 U 83 U
Aroclor-1232 33 50 UJ . 48 UJ 42 UJ .- 60 U 42 U 41 U
Aroclor-1242 KK 50 UJ 48 W 42 U 60 U 42 U 41 U
Aroclor-1248 KX 50 UJ 48 U4 42 UJ 60 U 42 U 41 U
Araclor-1254 KKE 50 WJ 48 W 42 UJ 60 U 42 U 41 U
Aroclor-1260 33 50 UJ 48 UJ 42 UJ 60 U 42 U 41 U
C : . )
. DILUTION FACTOR: . 1.0/100 10 10 10 10 10
DATE SAMPLED: 09/09/98 09/09/98 09/09/98 09/09/98 08/09/98 08/09/88
DATE EXTRACTED: 09/14/98 09/14/98 09/14/98 09/14/98 09/14/88 09/14/08
o DATE ANALYZED: ‘ 09/20/98 0921/98 09/21/98 09/21/98 08/21/98 09/21/88
-1 % MOISTURE: 34 31 21 _ 45 21 19
* . RESULYT REPORTED FROM DILUTED ANALYSIS. NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.
S:\98080017\APAT2PS WK4
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SITE: CENTREDALE MANOR
CASE: 26464 SDG: APAT72
LABORATORY: COMPUCHEM

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

COMPOUND

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor '
Aldrin

Heptachlor Epoxide
Endosullan |
Dieldrin

4.4'-DDE

Endrin

Endosulfan it
4,4'-DDD
Endosulfan Sulfate
4.4'-DDT
Methoxychlor
Endrin Kelone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:

o DATE ANALYZED:
Qo % MOISTURE:

* . RESULT REPORTED FROM DILUTED ANALYSIS.

S:\98080017\APAT72PS WK4

TABLE 2
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS
Halkg
APAB4 APABS APABG APAB7
SD-07 SD-08 SD-09 " SD-10
909493 909496 809498 909501
24 U 26 U 22 U 34
24 U 26 U 25 U 34
24 U 26 U 22 U 34
24 U 26 U 22 U 34
24 U 26 U 043 J 043
24 U 26 U 051 J 34
24 U 26 U 22U .34
24 U 26 U 22 U . 34
46 U 52 U 14 J EB 66
043 J 081 J 054 J 1.7
46 U 52 U 19 J 6.6
46 U 52 U 43 U 66
052 J 3o Jd 037 J 19
48 U R ' 43 U 66
46 U R ' 18 J 6.6
24 U 26 U 22 U R
R R 43 U R
0.15 J 52 U 43 U 6.6
24U 26 U 22 U- 24
24 U 26 U 22U R
240 U 260 U 220 U 340
46 U 52 U 43 U .66
93 U 100 U 87 U 130
46 U 52 U 43 U 66
46 U 52 U 43 U 66
48 U 52 U 43 U 66
46 U 52 U 43 U 66
46 U 52 U 43 U . 66
1.0 10 10 1.0
09/09/98 09/09/98 09/09/98 09/09/98
09/14/98 09/14/98 09/14/98 - 09/14/08
09/21/98 09/21/98 09/21/98 09/21/08
28 36 23 50

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

cce-cCcecCcoCoc~=cccCcC

-Cc

ccececgcgccc

APAB8
SD-11
909502

1.0/5.0
09/09/68
09/14/98

- 09/21/98

30

cccceCccCoces-~CcCcoCT¢CwCcC cccccecccc

APA8B9
SD-12
909504

S _mwew
ENT ===

N=SABRoBSNN
—-O’)—-b—-&;-l.b;-h—

pe]
CcCccCcCcCccCoce-C CeCcoCcLgeCcCes«-

1.0
09/08/98
09/14/08
09/21/98

19

ccc
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SITE: CENTREDALE MANOR
CASE: 26464 SDG: APA72
LABORATORY: COMPUCHEM

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

COMPOUND

alpha-BHC
beta-BHC
delta-Bt{C
gamma-BHC (Lindane)
Heptachior

Aldrin

Heptachlor Epoxide
Endosullan |
Dieldrin

4 4-0DE

Endrin
Endosulfan It
4,4-DDD
Endosulfan Sulfale
4.4'-DOT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Araclor-1248
Aroclor-1254
Aroclor-1260

DILUTION FACTOR:

DATE SAMPLED:

DATE EXTRACTED:

DATE ANALYZED:

() ' % MOISTURE:

de) '
* . RESULT REPORTED FROM DIUTED ANALYSIS.'

$:\980680017\APA72PS:WK4

APASO
SD-13
909505

30
30

30
30
30
30
30
58
35
58
58
58
58
23
30
58
58
57
s
300
. 58
120
56
58
58
58
58

10
08/09/98
09/14/98
09/21/98

43

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

Nl ol U ol ol ol <l S ol el enfll ouflf i xS S X

ccecocecceccc

TABLE 2 _
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS

APAO1
SD-14

909514 .

39

1.0/10
09/09/98
09/14/98
09/21/98

15

nalkg

“CCcC~C CcCe«~Cccccgcccoccca

ccgccgccc
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EB

BB

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 limit (SQL) or the adjusted SQL.

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

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

The compound was identified in an aqueous ip biark (TB) that was used 10 assess
field contamination associated with soil/sediment samples.

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



SITE: CENTREDALE MANOR TABLE 1

CASE: 16464 SDG: APAS2 . SEMIVOLATILE SOIL ANALYSIS
LABORATORY: COMPUCHEM vg/kg
SAMPLE NUMBER: APAS2 APAG3 APAS4 APA9S APA9S APAS?
SAMPLE LOCATION: SO-15 SD-18 SD-17 Sp-18 SD-19 $D-20
LABCRATORY NUMBER: : 908515 909520 909521 909522 908523 908524
COMPOUNC CRQL
Phenoi ' 330 400 U 940 U 1000 U 370 U 420U R
Bs(2-Chicroemyl) ether 330 400 U 940 U 1000 U 370 U 420U R
2-Chiorognenci 330 400 U 940 U 1000 U 370 U 420U R
1.3-Oicnicropenzens 330 400 U 940 U 1000 U 370U 420U R
1.4-Dicniorcoenzene 330 400 U 940 U 1000 U 70U 420U R !
1.2-Dichicropenzene 330 00 U 940 U 1000 U 370U 420U R
2-Methyipnenct ’ 330 . 400U 940 U 1000 U 370 U 420U R
2.2-Oxyo:isi | chloroprogane) 330 40 U 940 U 1000 U a7o U 420 U R
4-Methyiphenct 330 400 UJ 940 UJ 1000 UJ 370 UJ 420 UJ R
N-Nitroso-di-n-progytamine 330 400 U 940 U 1000 U 3o u 420U R
Hexachicroethane 330 400 Y 940 U 1000 U 37c U 420U R
Nitrooenzene 330 400 U 940 U 1000 U 70 U 420.U R
Isopnhorone 330 400 U 940 U 1000 U 370 U 4204 R
2-Nigcgnenal . ' ‘ 130 400 U 940 U 1000 U 70U 420U R
" 2.4-Dimethyionenc! - 330 400 U 940 U 1000 U - 370 U . 420U R’
wis{2-Chiorcethoxy)methane 330 40 u 940 U 1000 U 370U 20U R
2.4-Dicniorecnenol 330 400 U 940 U 1000 U 7o u 420U R
1.2.4-Tnenicooenzene 330 400 U 940 U 1000 U 370U 420U R
Nagpnthaiene 330 400 U 940 U 1000 U 370 U 420U R
4-Chiorcanine 330 400 U 940 U 1000 U a7e U 420 U " R
Hexacriorcsuadiene 330 400 U 940 U 1000 J 370U 420U R
4Chicro-1.memylpnenct - 330 40U 540 U 1000 U 370 U 420 U R
2-Methyinac~thalene 330 400 U 940 U 1000 U 370U 420 U R
Hexachicrecyciopentagiene ' 320 40 U 940 U 1000 U 370 U 420 U R
2.4 §-Tnzrizrzaonenol 320 400 U 940 U 1000 U 7o U 420 U R
2.4 S-Tncruerscnenct 820 -1000 U 2400 U 2600 U 930 J 11Cc U R
2-Chicrenacninalene 330 4c0 U 940 U 1000 U R YL Y] 40V R
2-Nirsanire 830 1000 U 24C0 U 2600 U 930 J 1100 U R
DimethyicnTaiate 220 400 Y 540 U 1000 Y 370U 420 4 R
Acenapntiviene 230 40 Y 940 U 1000 U o U 420 U R
.Z.S-Dm:vcx::uene 330 &0V 94C U 1000 U kYL 420 R
LNiTcanne 820 1C00 U 2400 U 2800 U 930 U 1100 U R
Acenacntene 330 R R R R R R
2.4-Jinitrcenenct 830 1000 U 2400 U 2600 U 930 U 1100 U R
4-Nitrconers: 830 1000 U 2400 U 2500 U 930 U 1100 U R
Dibenzzturan 330 400 U 940 U 1000 U 370 U 420 U R
2.&0nrcicuene 330 400 U 940 U 1000 U a7o U 420 U R
Dietryipntnaiate 330 400 U 940 U 1000 U 370V 40 U R
4-Chiorconenyi-pnenylether 330 400 U 940 U 1000 U 370 U 420U R
Flugrene 320 400 U 940 U 1000 U 38 J 420 U R
4&-Nirsanuine 830 1000 UJ 2400 UJ 2600 UJ 930 UJ 1100 WJ R
4 5-Dinitro-2-methyipheno! 830 1000 U 2400 U 2600 U 930 U 1100 U - R
N-Nitrosagicnenylamne(1) 330 400 U 940 U 1000 U 370 U 420U R
4-Bromognenyl-phenytether 330 400 U 940 U 1000 U kY4 RY) 4200 R
Hexacnioropenzene 330 40 U 940 U 1000 U 370V 420 U R
Pentachiorconenol . 830 . 1000 U 2400 U 26800 U 93¢ U 1100 U R
Prenanthrene : - 330 © 400U 210 J 280 J 850 630 -850 J-
Anthracene 330 400 U 840 U 1000 U 140 J 140 J 160 J
Carcazoie 330 400 U 940 U 1000 U 80 J 924 120 4
Di-n-butyiznthaiate : 330 400 U 940 U, 1000 U a7o U 40U R
Flycranthene 30 400 U 470 J 640 J 1200 1000 1800 J
Pyrene 330 40 U 380 J 460 J 890 700 1300 J
Butylbenzyionthalate 330 400 U 940 U 1000 U 45 J 130 J 180 J
1.3-Oicnigrocenzidine 330 oy 840 U 1000 U 370 U 420 U R
Benzo(ajanthracene 30 400 U 140 J 220 J 470 360 J 730 J
Chrysene - 330 400 U 280 J 150 J 810 420 J 1000 J
Bis(2-emyinexyl)phtnaiate 330 40U 160 4 200 J 470 822 590 J
Di-n-octytontnaiate 330 400 UJ 840 UJ 1000 UJ a7o ud 420 UJ R
Benzab)fiucranthene 330 R 300 J 740, J 1200 J 5§70 3 1500 J
Benze(k)fiugranthene 330 400 U 260 J 500 J 810 J 30 . 950 J
Benzoiaipyrane 330 4co U 210 300 J 540 380 . 1000 J
Incenc(1.2.3-c2)pyrene 330 4C0 U 300 J 370 ) 820 3% J 1200 J
Dibenzta mantnracene 330 400 U 940 U 1000 U 200 J 130 J 410 J
Benzo(g.h.jperylene 330 400 U 180 J 260 J 380 2704 830 J
. DILUTION FACTOR: 1.0 1.0 1.0 1.0 .10 1.0
DATE SAMPLED: o 09/09/38 09/09/98 09/09/98 08/09/98 09/09/98 08/08798
DATE EXTRACTED: 09/14/38 09/14/98 08/14/98 09/14/98 09/14/58 09/14/98
DATE ANALYZED: 09/18/38 08/18/98 09/18/98 08/18/98 09/18/98 08/18/98
% MOISTURE: 8 85 g8 L] z 7
NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS o 11

T L Y Y T d~-Ry V.| . N Pau1°"



SITE: CENTREDALE MANCR TABLE 1

CASE: 26464 SDG: APAR2 ' SEMIVOLATILE SOIL ANALYSIS
LABORATCRY: COMPUCHEM ugikg
SAMPLE NUMBER: APASS APAS9 APB00 APBO1 APBO2 APB03
SAMPLE LOCATION: SO-21 Sp-22 sz SD-24 SD-25 SD-28
LABORATORY NUMBER: 909525 9095268 909527 909528 908529 909530
COMPOUND CRQL
Phenci 330 440 U 1100 U R R R 410U
bis(2-Chioroethyl) ether 330 40 U 1100 U R R R 410 U
2-Chicrognenal 330 “40 U 1100 U R R R 410 U
1.3-Oicnicropenzene 330 40 U 1100 U R R R 410U
1,4-Oichicropenzens . 330 40U 1100 U R R R 40 U
1.2-Oicnioropenzene 330 “g u 1100 U R R R 40U
2-Methyionenci 330 440 U 1100 U R R R 410 U
2.2 -Oxytis(1-chioropropand) 330 4oy 1100 U R R R 410 U
4-Methyipnenoi 330 440 UJ 1100 UJ R R R 410 U
N-Nitroso-ai-n-propylaming 330 440 Y 1100 U R R R 410U
Hexachicroemane 330 440 U 1100 U R R R 410 U
Nitrobenzene 330 440 U 1100 U R R R 410 U
Isophorone ] 330 40 U 1100 U R R R 410U
2-Nitrophenal .o 440 U 1100 U R R R 4“0y
2.4-Dimemyicnenct 330 440 U 1100 U R ‘R R 410 U
p1s(2-Chicroemoxy)methane © 330 40 U 1100 U R R R 410 U
2.4-Dicnicrzanenol 330 440 U 1100 U R R R 410 U
1.2.4-Tncioropenzene 330 440 U 1100 U R R R 410 U
Napnthaiene 330 “49 y 1100 U R R R 410 U
4-Chioroanmne 330 440 U 1100 U R R R 410 U
Hexachicresutaciene 330 “o 1100 U R R R 40Uy
4-Chioro- 3-metnyiphenat 330 440 U 1100 U R R R 410 U
2-Metnyinazninaiene 330 M40V 1100 U R R R 410 U
Hexachicrocycopentadiene 330 440 U 1100 U R R R 410 U
2.4 5-Tnemorconenot . 330 440 U 1100 4 R . R R 1o U
2.4.5-Tnzuerschenci : 830 1100 U 7C0 U R R R 1000 U
2-Chiorenacrihaiene 330 4c y 1ee y R R R Y
2-Nitrcaniine 829 1100 U 2700 J R R R 1000 U
Dimethyicrinaiate 230 440 U 1100 U © R R R 40Uy
Acenagntnviene 33 “o u 11C0 4 R R R a0y
‘.S-Dmnm::xuene 330 440 Y 1160 U R R R 410 U
3-Niroan.ire 830 1100 U 2700 U R . R R 1000 U
Acenacnmene 330 R R R R R R
2.4-Tinrszrencl 830 1Moo U 70 Y R R R 1000 U
4&-Nropnenst 830 1100 U 2700 U R R R 1000 U
Dibenzcturan 330 40y 1100 U R R R 410 U
2. 4&Jinysizivene 330 440 U 1100 U R R R 410 U
Dietnyionmaiate 330 4“0 U 1100 U R R R 410 U
&.Chicrccrenyi-gnenylether 330 440 U 1100 U R R’ R 410 U
Fiuorene 330 440 U 1100 U R R R 410 U
&Nircaniine 830 1100 UJ 2700 UJ R R R 1000 U
4.6-O1nitro-2-methyishenc! 320 1100 U 2700 U R R R 1000 U
N-Nitrosocichenylamne(1) 330 440 U 1100 U R R R 410 U
4-Bromopnenyi-pnenylether 330 4“0 u 1100 U R R R 410 U
Hexacnicrooenzene 330 “g y 1100 U R R R 410 U
Pentacnicrconenol 830 1100.U 2700 U R R R 1000 U
Phenanthrene ) 330 110 J 1200 1200 4 770 J 880 J 89 J
Anthracene : 330 440 Y 210 4 130J 140 J 140 J 410 U
Carpazole 330 4“0 v 170 J 180 J R R 40y
Di-n-dutyticnthalate 330 440y 1100 ¥ R R R 410 U
Fiuoranthene 330 280 J 2500 2400 J 1600 J 1300 J 140 J
Pyrane 330 20J 2100 2200 J 1300 J 1100 J 140 J
Butylbenzyicnthalate ' 330 “ou 170 1 360 J R R 410 U
3.3-Dicnioropenzidgine 330 440 U 1100 U R R R 410 U
Benzotajanthracene ' 330 120 J 1100 1300 J 800 J 490 J 83
Chrysene a30 180 J 1700 1400 J 960 J 750 4 a5 J
Bis(2-ethyihexyl)phthalate 330 30 930 J 1600 J 650 J 510 J 410 U
Dinoctyicnmalate 330 9 W 1100 W R R R 87 J
Benzo(dfucranthene 330 2304 2300 J 1800 J 2000 J 930 J 88 J
Benzo(kifiucrantnene 130 170 J 1300 1300 J 1400 J 780 J 8 J
Benzoiaipvrene 330 160 J 1500 1300 J 870 J 670 J 85 J
Ingeno(1.2.3-c3)pyrene 330 20 1800 1100 J 1200 J 950 J 62J
Dicenzia.nianthracene 330 64 ) 440 J 400 J 3680 J 280 J 410 U
Benzo(g.~.yperyiene 330 160 J 1100 990 J 720J 880 J 49 J
. DILUTION FACTOR: 1.0 1.0 1.0 . 1.0 1.0 1.0
DATE SAMPLED: 08/09/98 06/09/98 09/0W98 - 08/09/88 08/05/98 08/09/98
DATE EXTRACTED: 09114/98 09/14/98 09/14/98 09/14/98 09/14/%8 09/14/98
DATE ANALYZED: 09/18/98 09/18/98 oer22/98 09/18/98 : 0s/18/98 o0%/22/98
% MOISTURE. 26 89 73 T 70 19
NOTE RESULTS ARE REPORTED ON A DRY WEIGHT BASIS i 1 2
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SITE: CENTREDALE MANOR
A SDG: APAS2
LABORATORY: COMPUCHEM

CASE: 15464

SAMPLE NUMBER:
SAMPLE LOCATION:
LABCRATORY NUMBER:

COMPOQUND

Phenol

bts(2-Chicroethyl) ether
2-Chiorocnena!
1.3-Owkecnicropenzene
1.4-Oicnicropenzena
1.2-Owcnicropenzenes
2-Methyipnenci
2.Z-Oxyois( 1 chioropropane)
4-Metnyioheno!
N-Niroso-ai-n-progylammne
Hexachicroethane
Nitropenzene

Isophorone

2-Nitroonenaol
2.4-0imemyiphenol
bis{2-Chicroetoxy)methane
2.4-Dicnioreonenal
1.2.4-Tnchiocrovenzene
Napnthaiene
4-Chigroaniine
Hexachiorocutaaiene
4-Chioro-2-metnyiphena!
2-Metnyinacntnaiene
Hexacnicrocyc:opentadiene
2.4 6-Tnerigrepnenct

2.4 5-Trcncropnenct
2-Chigrecnacntnaiene
2-Nitreaniiine
Dimemvicntnatate
Acenacntviene
2.6-0inirsicivene
J-Ntrcanune
Acenapnthene
2.4-0inigeenenst
4&-Nreonenol
Owenzeturan
2.4-Dinirctovene
Dietnyicntnaiate

4-Chiorcchenyi-pnenylether

Fluorene

4&-Nircaniine
4.6-Oiniro-2-methyiphenol
N-Nitresoaicnenylarmune( 1)
4-Bromaoonenyi-phernyiether
Hexachioropenzene
Pentacnicropnenct
Phenanmrene

Anthracene

Carpazocie
Dwen-dutyionthaiate
Fluoranthene

Pyrene
Butyibenzyionthalate
3.3-Dicnicrcbenzidine
Benzofa)janthracene
Chrysene
Bis(2-ethythexyi)pnthatate
Drn-octyicnthaiate
Benzoibifiucranthene
Benzo(k)fiucranthene
Benzotajpyrene

ingeno( . .2.3-ca)pyrene
Dibenz{a.njanmracene
Benzoig.n.i)perylene

DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
% MOISTURE:

$1'98C22C°TAPASZISS WK4

“w Wd L DWW LWL WWLWLWLWLWWWLWL L LI Lo [P TRV
88 BBEEBEAEE s e B EEEEREEEE
cc CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

380

cCce-wcCccecocccocccacaococc

gBUEES 8- BB EEEREREE

LewgcCc

390 U

180 J
754
150 J

1.0
09/08/98
09/14/98
0s/23/98

16

TABLE 1

SEMIVOLATILE SOI ANALYSIS
po/kg
APBOS APBOS
s0-23 SD-29
908532 909533

410 U a0 U
410U 430 U
410 U 420UV
410U 430 U
410 U 430 U
410 Y 430 U
410 U 420U
410 U 430 U
410 U 430 U
410 U 430 U
410 Y 430 U
410 U 430 U
410 U 430 U
410 U 430 U
410 U 430U
410 U 430 U
410 Y 430 U
410 U 430 U
410 U 430 U
410 U 430 U
410 U 430 U
410 U 420 U
410 U 430 U
410U 430 U
410 U 430 U
1000 U 1100 U
410 U 430 U
1000 U 11C0 U
410 U 430 U
410 U 97 J
410 U 430 U
1000 U 1100 U
S6 J 85 J
1000 Y 1100 U
1000 U 110C U
410 U 420 U
410 Y 430 U
410 U 430 U
410 U 420 U
110 J 110 J
1000 U 1100 U
1000 U 1100 U
410 U 430 U
410 U 430 U
410 U 430 U
1000 U 1100 U
1100 1300
250 J 240 J
160 J 240 J
410 U 180 J
1400 2400
1100 2100
410 U 88 J
410 Y - 430 U
560 1100
580 1200
87 J 360 J
410 Y 60 J
830 J . 11c0
1000 J 1400
530 1100
340 J 730
140 J 280 .
280 J 540
1.0 1.0
09/09/98 0s/0%/38
09/14/98 09/14/98
08/23/98 09/23/98
19 23

APBO7
SD-30
908534

®

~

(=)
CCCCCCCCECCCCCCCC

o

[+

~3

o
CCCECCCCCCC

180 J
150 J
a9 J
150 J

1.0
09/09/98
09/14/98
08/19/98

51

NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS |

780 V
1500
1700
2300
160 J
1700 J
1800
1500
980
240 J
780 J

2.0
09/09/98
09/14/98
08723798

16

13
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SITE: CEINTREDALE MANCR TABLE 1

CASE: 16484 SDG: APAS2 SEMIVOLATILE SO ANALYSIS
LABCRATCRY: COMPUCHEM ' pg/Rg
SAMPLE NUMBER: AP810 APB11
SAMPLE LOCATION: S0-33 SD-34
LABORATORY NUMBER: 908539 909540
. COMPOUND CRQL
Phenol ’ 330 480 U 580 UJ
bis(2-Chiorcetnyl) ether 330 480 U 590 U
2-Chierconenct 330 480 U S80 U
1.3-Oicniorcpenzens 30 480 U $90 U
1.4-Dichicropenzene 330 480 U 580 U
1.2-Oicnicropenzena 30 480 U 590 U
2-Methyipnenai 30 480 U %90 U
2.2-Oxyois( 1 chioroprogana) 30 480 U S0 U
4-Methyipnencl 30 480 U 390 U
N-Nitroso-ai-n-propylamne 330 480 U 90 U
Hexacnioroethane 330 480 U 590 U
Nitrodenzene 0 480 U 590 U
Isophorone 330 480 U 590 U
2-Nitrophena! 330 480 U 590 U N
2.4-Dimethyipnenal 330 480 U 590 U
" bis(2-Choroethoxy)methane - 30 480 U 580U
. 2.4-Dichioroghenot R0 460 U 550 U
1.2.4-Tnchioropenzene . 330 480 U 580 U
Napnthaiene 330 460 U 590 U
4-Chicroaniiine 330 460 U 530 U
Hexacniorooutadiene 330 460 U 590 U
4-Chiorc-2-methylipnenot : 30 . 46C U 550 U
2-Metnyinagntnaiene 330 450 U 590 U
Hexacnicrecyccoentaciene 330 460 U 580 UJ
2.4.6-Tncrigrophenol 330 460 U 580 U
2.4 5.Tneucrapnencl 820 1100 U 1500 4
2-Chiorcnacnihaiene 330 460 U 590 U
2-Nitrcanmine 830 110C U 1500 U
Dimetnyizninaiate 330 480 U s30 U
Acenaoriyiene 330 460 U 5§90 U
2.6-Oinitrgisiuene 330 460 U 530 U
3-Nivcanune 820 1100 U 1500 UJ
‘ Acenacrinere 330 . 684 R
2.4.-Dinirccrenot 830 1100 U 1500 U
4-Nigeonenat 830 1100 U 1500 U
Oibenzatran . 330 460 U 590 U
' 2.4-Diriraisivene 330 450 U §90 U
Diethyicntnaiate 330 460 U 580 U
4-Chiorcgnenyi-ohenyiether 330 460 U 530 U
Fiuorene 330 460 U 590 U
4-Nrcaniine 830 1100 U 1500 UJ
4.6-2initre- 2 -methyiphenol 830 1100 U 1500 U
N-Nitroscaipnenyiarmine(1) 330 480 U 590 U.
4-8romconenyl-pnenyether 330 1480 U 590 U
Hexachicrooenzene 330 460 U 590 U
Pentacniorognenot 830 1100 U 1500 U
Phenanthrene 330 580 430 J
Anthracene : B ) 330 794 150 J
Carbazole ’ 330 74 ) S0 U
Di-n-butyipntatate 330 . 480 U 590 U
Fluoranthene 330 810 820
Pyrene 330 1000 800
Sutyibenzyipnthaiate 30 480 U 580 U
3.3-Dichiorobenzidine 330 460 U S50 U
Benzotaiantnracene 330 340 J 380 J
Chrysene 330 470 390 J
Bis(2-etnyinexyl)phthalate 330 160 J 86 J
Di-n-octyionthaiate 330 460 U §980 UJ
Benzo(b)fiucranthene 330 830 J 8ga J
Benzao(k)flucranthene 330 1000 J 600 J
Benzo(ajpyrene . 330 440 J 430 J
Ingeno(1.2.3-ca)pyrene 30 360 J 340 J
Dibenzia.nantnracene 330 140 . 180 J
Benzo(g.n.ijperyiene 330 Asc J 330 J
DILUTION FACTOR: 1.0 1.0
DATE SAMPLED: 09/09/98 08/09/98
' DATE EXTRACTED: 09/14/58 09/14/98
DATE ANALYZED: . 09r22r98 098/19/98
% MOISTURE: 28 .
NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS l 4

$'982820° TAPAG2SS WK4 Pagedof4



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
Endosutfan |
Dieldrin

4.4'-DDE

Endrin

Endosulfan I

4 4'-DDD
Endosulfan Sullate
4,4-DDT
Methoxychlor
Endrin Kelone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

DILUTION FACTOR:
DATE SAMPLED:

- DATE EXTRAGTED:
o DATE ANALYZED:
% MOISTURE:

CRQL

-
NNSNNSNN~N~

33

*- RESULT REPORTED FROM DILUTED ANALYSIS.

S:\08060017\APA92PS WK4

APAG2
S0-15
909515

NRRNRNNRN
-t ot b wh wd ok omb

21
40
on
40
- 40
i 40
40
40
21
40
40
21
21
210
40
82
40
410
40
40
40

10
09/09/98
09/14/98
09/30/98

18

TABLE 2
PESTICIDE/IPOLYCHLORINATED BIPHENYL SOIL ANALYSIS
Halkg
APAQ3 APA94 APA9S5
SD-16 SD-17 SD-18
809520 808521 809522
48 U 53U 198
48 U 53 U R
48 U 53 U 1.9
48 U 53 U 19
48 U 53 U 19
48 U 53 U 1.9
48 U 53U R
48 U 53 U 1.9
94 U 1wou 37
25 J 68 J 28
94 U u 3.7
94 U 10U 37
144 10U 37
94 U 234 R
94 U tou 37
48 U 53 U 53
94 U 10 U 37
94 U 10 U 3.7
35 J 124 56
R 79 J 47
480 U 530 U 180
94 U 100 U a7
190 U 210 U 75
94 U 100 U a7
94 U 100 U a7
84 U 100 U a7
2340 58 J 120
94 U 100 U 37
10 1.0 - 1.0
09/09/98 09/09/98 09/09/98
09/14/98 09/14/98 09/14/98
09/30/98 09/30/98 09/30/98
65 68 1"

ccccccococcCcccCoccococCoce-CcccceccccC

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

C cgcccecgQos&~CC~C CcCcCcecCC CCEC =

APABS
SD-19
808523

10
09/08/96
09/14/98
09/30/98

: 22

cceccceoccecec ccceccoca

cccccecccoce

APAB7
SD-20
808524

~

Npg®PoxyanaoNzzIoIISID

(8

o

©

o

»N
2822222222

1.0
09/00/68
09/14/98
10/01/98

71

L

(S8

(=%

Page 1014



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

tteptachlor Epoxide
Endosullan |
Dieldiin

4.4'-DDE

Endrin
Endosulfan i
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-1248
Aroclor-1254
Aroclor-1260

-

DILUTION FACTOR:

DATE SAMPLED:

et DATE EXTRACTED:
DATE ANALYZED:
% MOISTURE:

D

CRaQL

VW
WWNNNNNN~NN

33

* - RESULT REPORTED FROM DILUTED ANALYSIS.

S:\98060017\APA92P S . WK4

TABLE 2

PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS

APASS
SD-21
009525

44
90
44
44
44

140
44

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

26

C CCCECCC C-CCcCce~e«CccegccccecccccC

Hglkg

APA99
SD-22
909526

11 U
11 u
1t u

AV

9.1
83 J
550
110
220
110
110
110
440
10

C cCccgcccc

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

69

APBOO
SD-23
909527

2T D

©

[34]

w
P I IIIIVCIIIOIIIIDWIIDDIID

10
09/09/98
09/14/98
10/0 /98

73

APBO1
SD-24
909528

TTITIIIXDA

34

IV I I INTIIINIIIID -

e
28

10
09/09/98
09/14/98

10/01/98
72

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

APBO2
SD-25
909529

DIV

3
o

10
08/08/98
09/14/08
10/01/96

70

TP I I IV LTI CIITIIIIIIID

APBO3
SD-26
808530

N
D -

NELOLLLAAAANNNNNN
ce.Ccccccc ccce-cctccccococccecce €

b~ o B NN T

10
09/09/98
09/14/88
10/01/08

18
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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)
Heptachtor

Aldrin

Heptachlor Epoxide
Endosulfan i
Dieldrin

4.4'-DDE

Endrin

Endosulfan It
4.4-DDD
Endosullan Sulfate
4.4-DDT
Methoxychlor
Endrin Kelone
Endrin Aldehyde -
alpha-Chilordane
gamma-Chlordane
Toxaphene
Aroclor-10168
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

DILUTION FACTOR:
DATE SAMPLED:

DATE EXTRACTED:

b DATE ANALYZED:
-~ _ % MOISTURE:

CRQL

W= =
WNSNSN~N~N~NSNSN

* - RESULT REPORTED FROM DILUTED ANALYSIS. '

$:\9806800 17\APA92PS WK4

TABLE 2
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS
Halkg '
APBO4 APBO5 APBOS APBO7 APBO8 APBOS
SD-27 SD-28 SD-29 SD-30 SD-31 SD-32
909531 809532 909533 909534 809537 - - 909538
20U 21 U 22 W s u 20U 21 U
20U 21 U R 65 J R R
20 U 21V 22 W s u 20U 012 J
20U 21V 22 W s u 20U 21 U
20 U 21U 22 W asu 20U 21 U
20U 210 22 W R 20U 21 U
20U 21V R asu 20U 21U
20U 21U 22 W asu 20U 21 U
12 EB 41U 43 W 27 J,EB s u 41U
52 038 J 43 W 23 ) kX: QW 41U
g u 41U 43 W 67 U g u 41U
g u a1 u 43 W 67U 3gu 41U
R a1u ar J 67 U 3su 41 U
184 a1 u R - 23 R R
39 u 41U 43 W 67 U asu 41 U
20U a5 10 J 23 J 58 J 73 J
g u a1 u 43 W 67 U s u 41U
26 J 077 J - 43 U R ~ asu 41 U
124 21U 54 J 26 J R 38
R 21U 55 J R R 14)
200 U 210 U 220 W 350 U 200 U 210 U
g u 41U 43 W . 671u KNV a1y
80 U 83 U 87 UJ 140 U 80 U 83 U
39 U 41 U 43 W 67 U /U 41 U
g u 4 u 43 W) 67 U B U 41 U
u A u 43 UJ 67 U /U a1 U
140 48 J 65 J 1400 3B U 41 U
v a1 U 43 u) 67 U B U 44 u
10 10 10 10 1.0 10
09/09/98 09/09/98 09/09/98 09/08/98 09/09/88 08/09/88
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
16 19 23 61 16 19

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT B_ASIS.

Page 3ol 4



SITE: CENTREDALE MANOR ‘ TABLE 2
CASE: 26464 SDG: APA92 PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS
LABORATORY: COMPUCHEM yglkg
SAMPLE NUMBER: APB10 APB11
SAMPLE LOCATION: SD-33 SD-34
LABORATORY NUMBER: 909539 909540
COMPOUND . CRQL
alpha-BHC 1.7 24 W 39 U
beta-BHC 1.7 24 U R
delta-BHC 1.7 24 W KRV
gamma-BHC (Lindane) 1.7 24 UJ s v
Heptachlor 1.7 24 UJ 3 U
Aldrin 1.7 24 W) 19 J
Heptachlor Epoxide 1.7 24 W 3g U
Endosutfan | 1.7 ‘47 UlJ s u
Dieldrin 33 46 U 75U
4.4'-DDE 33 R 1.2 J '
Endrin 33 46 UJ 75U
Endosulfan |l 33 46 UJ 75 U
4,4'-00D : 33 46 W 14 J
Endosulfan Sulfate a3 46 W . 43 J
4,4-DDT 33 46 W 75U
Methoxychior 17 *240 W) 39 U
Endrin Kelone 33 ° 46 W 75 U
Endrin Aldehyde 33 46 W 75 U
alpha-Chlordane 1.7 : 24 W KRV
gamma-Chlordane 1.7 . 24 W 3o u
Toxaphene 170 240 UJ 390 U
Aroclor-1016 KKR 46 W) 5 U
Aroclor-1221 67 93 UJ 150 U4
Aroclor-1232 . 33 46 UJ 75 U
Aroclor-1242 : Kk] 46 UJ 5 U
Aroclor-1248 33 46 UJ % U
Aroclor-1254 33 © 7800 J 75 U
Aroclor-1260 . 33 48 W) 75 U
DILUTION FACTOR: 1.0/20 10
DATE SAMPLED: 09/09/98 09/09/98
b DATE EXTRACTED: 09/14/98 09/14/98
00 DATE ANALYZED: 10/07/98 10/07/98
% MOISTURE: 28 56
* - RESULT REPORTED FROM DILUTED ANALYSIS. .- NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

$:\98080017\APA92PS . WK4 ' Page 4 of 4



u

BB

DATA SUMMARY KEY
ORGANIC DATA VALIDATION

The associated mumerical value is an estimated quanaty. |

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

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

The compound was analyzed for, but not detected. The associated oumerical 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 soil/sediment saraples.

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.

19



SITE: CENTREDALE MANGCR TABLE 1
CASE: 15464 SDG: APB12 SEMIVCLATILE SOIL ANALYSIS

LABORATORY: COMPUCHEM oy
SAMPLE NUMBER: AP812 APB13 APB17 APBI18 T APB19
SAMPLE LOCATION: SD-3§ SD-38 SD-37 " SD38 SD-39
LABORATORY NUMBER: 908541 909548 900847 909548 908549
COMPOUND : CRaQL ,
Phenol 30 940 U a8 U 480 U 970 U 570 U
ms{2-Chicrcethyi) ether 330 940 U 42 U a0 U g70 U 570 U
2-Chlorconenal 330 940 U 20 Uy @ u g0 U s7T0 U
1,3-Oichiorooenzene 30 940 U a0 u 480 U g0 U so U
1, 4-Dicnioropenzene 330 940 U 20U 430 U g7o U 570 U
1.2-Oicniorodenzens 30 40 U 2~ ] 480 U 970 U 570 U
2-Metnyipnenat 330 840 U 20U 480 U 70 v s70 U
2.2-OxyDis{ 1 -Chicropropane) 0 940 U 20U 480 U g0 Uy 570 U
4-Methyiphenal 330 %40 U 420 U 40 U 970 U 570U
N-Nitroso-di--propylamne 30 940 U 420 U 480 U 970 U 570 U
Hexachioroethane 330 940 U 424 480 U g7o U 50U
Nitrotenzene 330 940 U 420U 480 U g70 U s70 U
Isophorone 330 940 U 420 U 480 U 970 U 570 U
2-Nitropnenot 30 940 U 20U 480 U 970 U S0 U
2.4-Dimethyipnenol 330 %0 U Q04U 480 U 970 U 570 U
bis(2-Chicroetnaxy)methane 330 840 U 200 0 U’ 970 U s0 U
2. 4-Dichiarochenct 330 940 U 20U 480 U 970 U 70U
1.2.4-Tnenicrenenzene 330 940 U 420 U 480 U g7¢ U 570 U
Naphthaiene 330 940 U 42U 30 970 U 570 U
4Chioroandine 330 940 U. 420 U . 480 U 970 U 570 U
Hexachicrobutadiene 330 940 U 420 U 480 U 970 U s70 U
4-Chioro-2-metytonencl 330 940 U 420U 480 U 970 U s70 U
2-Methyinachtnaiene ) 330 940 U 420 U 440 J 970 U 570 U
Hexachicrocycopentadiene 330 940 UJ 420 W 480 UJ 970 UJ 570 UJ
2.4 6-Tncrioregnenot 30 940 U 420 U 480 U 970 U §70 U
2.4 5-Tnzrigrochenot 820 2400 Y 1000 Y 1200 U 2400 U 1400 U
2-Chiorenacninaiene 330 940 J 420 U 430 U 97C U 70U
2-Nitroaniine 830 2400 U 1000 U 1200 U 2400 U 1400 U
Dimethyionmatate : 0 340 U 420U 480 U 970 U s70 U
- Acenagntiyiene 330 940 U 20U 190 J 970 U s U
2.5-Jinireicivene ’ 330 940 U 420 U 480 U 970 U 50 U
‘J-Nm'camime 830 12400 UJ 1000 W 1200 UJ 2400 UJ 1400 UJ
Acenagntirene 330 940 UJ 20U 1600 970 U 570 U
2.4-Dwrzcrencl 830 2400 W 1000 WJ 1200 UJ 2400 UJ 1400 UJ
4-Nigcenenct 830 2400 U 1000 U 1200 U 2400 U 1400 U
Dibenzoturan 330 940 U 20 U 1300 970 U S0 U
2.4-Dinireicivene 130 940 U 420 U 480 U 970 U 570 U
Diemyipntaiate 330 940 U 420 U 480 U 970 U s7To U
4.Chiorgprenyi-pnenyieth 330 940 U 420 U 480 U 970 U 50U
Fluorene , 330 940 U 420 U 2000 970 U 570 U
4-Nitroanmne 830 2400 UJ 1000 WJ 1200 UJ 2400 UJ 1400 UJ
4,6-0inive-2-methyiphenot 830 2400 U 1000 U 1200 U 2400 U 1400 U
N-Nitrosocicnenyiamune(1) 330 940 U 420 U a0 U 97¢ U S70 U
4Bromoonenyl-ghenyiether 330 940 U 420U 480 U g70 U SO U
Hexacniorodenzene 330 940 U 420U 480 U 970 U 570U
Pentachiorconencl 830 2400 UJ 1000 U 1200 UJ 2400 UJ 1400 UJ
Phenanthrene 330 280 J zn J *17000 210 J 280 J
Anthracene 330 940 U 67 J 3100 970 U 98 J
Carbazole ' 330 940 UJ 420 W 2000 J 970 UJ 570 UJ
Di-n-butyiontnaiate 330 940 U 420 U 480 U §70 U §70 VU
Flucranthene 330 480 J 530 {7000 830 J 670
Pyrene 330 380 J 380 J *47000 480 J 560 J
Butyibenzyipnthalate 330 940 UJ 20 W 480 UJ 970 UJ 70 UJ
3.3-Dicniorepennicine 330 940 U 420 U 430 U §70 U sTou
Benzofa)anthracene 330 180 J 20J *86800 310 J - 340 J
Chrysene 330 190 J e J 7900 70 J 370 J
Bis(2-ethythexyi)pnthaiate 330 3300 J 744 480 UJ 110 J 180 J
Di-n-octvichthaiate 330 940 UJ 420 W 480 UJ 970 UJ 570 UJ
Benzo(d)fiucrantnene 330 310 U 340 J *B400 530 J 450 J
Benzo(k)fiugranthene 330 100 J 110 4 2400 200 J 15C J
Benzoiajpyrene 330 180 J 280 J 5200 390 J 430 J
Indeno(.2.3c2)pyrene 330 110J 130 J 2700 20 J 200 J
Dibenzia ~ianthracene 330 . 940 U 46 ! 880 970 U a9 J
Benzo(g.n.ijperylene 330 110 J 150 J 2600 250 J 250 J
DILUTION FACTOR: 1.0 1.0 1.009.0 1.0 1.0 5]
. DATE SAMPLED: 08/08/98 09/09/98 09/09/98 09/09/98 09/0%98 f O
DATE EXTRACTED: 09/15/38 09/15/98 09/15/98 09/15/98 09/15/98
DATE ANALYZED: 08r21/38 08/21/98 09/21/98 09/21/98 08/21/98
% MOISTURE. 8s ba! 32 66 42

- RE3UL- RZPORTED FROM DILUTED ANALYSIS.  NOTE. RESULTS ARE REPORTED ON A DRY WEIGHT BASIS

S 980527 —APBIISS WK4 , Page 1ot



SITE: CENTREDALE MANOR TARLE 2

CASE. 25464 50G: APS12 SEMIVOLATILE WATER ANALYSIS
LABORATORY: COMPUCHEM [ 4
SAMPLE NUMBER: APB20
SAMPLE LOCATION: RB-01
LABORATORY NUMBER: 908550
COMPQUND CRQL
Phenol 10 14
xs(2-Chioroethy!) ether 10 v
2-Chioropnenoi 10 Moy
1.3-Oichicrovenzens 10 -0y
1.4-Oichicropenzene 10 U
1.2-Oichicropenzene : 0 - 1wy
2-Metryipnenol 10 ARV}
2.2-Oxytss( 1 chioroprogane) 10 )
4Methyionenc 10 00U
N-Nitroso-ai-n-progylaming 10 1wy
Hexachioroethane 10 A Y)
Nitropenzene 10 0ou
Isopnorone - : 10 wou )
2-Nitroghenol o 10 S 1y - . v .
2.4-Dimethyiohenaol 10 oy : . .
bxs(2-Chioroetnoxy)methane 10 : 1y :
2.4-Dicnicropnenct 10 - 10U
1.2.4-Tnchiorcoenzene ‘ 10 10U
Napnthaiene 10 : 10U
4LChicroantuine 10 10U
Hexacnlorooutaciene 10 wu
4-Chigro-3-meTyionencl : 10 10U
2-Metnyinaghthalene 10 1wy
Hexacnioroc/cspentagiene 10 BRURS
2.4 6-Tnchiercanenst 10 Uy
2.4 5-Tneneroenenct b 254
2-Chigronacntnalene 0 1nu
2-Nitroaniine 25 25U
Dmmethyipnthaiate 10 0y
Cenapnthyiene . 10 1wy
8-Ointratgiuene 10 10U
Nitrcaniine S 25U
Acenacntnene . ' 10 0y
2.4-0iniguprenol : -} 25 U
4-Nitropnenol p-] 25U
Dibenzcturan 10 U
2.4-Dinirotoiuene 10 1ou R
Diethyiontnaiate 10 ’ 10y
4-Chiorconenyi-onenytether 10 10U
Fivorene 10 10U
4-Nitrcanine p-] 25U
4 5-0iniro-2-memyiphenol 5 25U
N-Nitrosodipnenytarmne(1) 10 10U
4-Bromopnenyi-ghecyiether * 10 0u
Hexachioropenzene 10 oy
Pentacnicropnenot - -} 28U
Phenanthrene 10 RV
Anthracene 10 v
Carvazole 10 10W
Orn-butyionmnaiate 10 nu
Fluoranthene . 10 04U
Pyrene 10 10U
Butylbenzyipntnaiate " 10 Uy
3.3-0ichicrooenzidine 10 10U
Benzo(a)anthracene 10 1ou
Chrysene 10 10U
Bis(2-ethylhexylipnthalate 10 10U
Di-n-octyipnthatate ] 10 ARV
Benzo(b)uorantene 10 ou
Benzo(k)flucrantene 10 U
Benzoia)pvrene 10 10U
Ingenc(1.2.3-csipyrene 10 U
Dibenz{a.niantnracene 10 1wy
'BEHZO(g,n,x)gemene 10 0y
DILUTION FACTOR: 0.98
DATE SAMPLED: 09/09/98 Q 1
DATE EXTRACTED: 09/14/98 o]
DATE ANALYZED: 09/16/98

€ gpRg-=~-= 13Q+2Ca \WK4 Page ot



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

teptachlor Epoxide
Endosulfan |
Dieldrin

4.4-DDE

Endrin

Endosulfan il
4.4'-DOD )
Endosullan Sullate
4.4-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

DILUTION FACTOR:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
% MOISTURE:

36

$1980680017\APB12PS.WK4

CRaQL

-
~

Wb
WNNSNNNSNN

33

APB12
SD-35
909541

10
09/08/98
09/15/98
09/29/98

cc

cccccccfcccccaocces~cCce-CcCCcCcccCC

09/09/98
09/15/98
09/29/98

TABLE 3
PESTICIDE/POLYCHLORINATED BIPHENYL SOIL ANALYSIS

polkg
APB13 APB17 APB18
SD-36 sD-37 . SD-38
909548 909547 909548
22 U 25 UJ 50
22 U 25 U 50
22 U 25 UJ 5.0
22 U 2.5 UJ 5.0
22 U 25 UJ 50
22 U 25 UJ 50
22U 224 6.0
22 U 25 UJ 5.0
42 U 68 L) 97
42 U 48 W 25
42 U 48 UJ 9.7
42 U 48 UJ 4 9.7
089 J 48 U 1.7
42 U 48 UJ 9.7
42 U 1mJ 9.7
22 U 25 UJ 50
19 J 20 J 2.3
42 U 48 U 9.7
22U 25 W 14
R 25 UJ "R
220 U . 250 W 600
42 U 48 UJ 97
85 U 98 UJ 200
42 U 48 UJ 07
42 U 48 UJ 97
42 U 48 UJ 97
42 U 48 UJ 87
42 U 48 UJ 97
1.0 1.0 10
00/09/98 - 08/09/98
09/15/98 09/15/08
09/29/98 09/29/88
21 32 66

65

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

ccccd

ccc LC‘-C.CCLCC'—CCCCCCCCC

APB19
§D-39
909548

1.0
09/09/08
09/15/68
09/29/08

42

c

CCCCCCCC““CCCCC‘—CC‘-CBCCCCCC

Page 10l 1



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

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

COMPOUND

alpha-BHC
beta-BHC
deita-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan |
Dieldrin

4.4'-DDE

Endrin

Endosulfan Il
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:

g
w

$:\98060017\APB 12PA WK4

PESTICIDE/POLYCHLORINATED BIPHENYL AQUEO

APB20
RB-01
809550

0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.0078
o1
on
0.11
0.11
0.1
0.1
0.54
0.1
0.114
0.054
. 0.054
54
11

- o = = N

2
A
A
A
A
A

1.07
08/09/86
09/15/98
09/18/988

CCCCCCCCCCCCCCCCCCC‘—CCCCCCCC

" TABLE 4

paiL

US ANALYSIS

Page 10of 1



ATTACHMENT B
' CENTREDALE MANOR SITE
SOIL AND SEDIMENT SAMPLE RESULTS

DIOXINS/HEXACHLOROXANTHENE

Samples collected by START on 9 September 1998

S:\9806001 \FINAL.WPD 9 March 1999



Table |

Recommendation Summary Table for Dioxins/Furans

JIO

Rl

R3

" Unacceptable PES results: J detects.

Verification calibratior [on Ratio outside acceptable range: J detects ; UJ non-
detects.

Calibration verification % 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).

MS/MSD % recovery and/or RPD outside criteria: J detects; UJ non-detects.
Duplicate RPD >50%: ] detects; UJ non-detects.

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

Recovery staﬁdard area counts outside criteria: J detects; UJ non-detects.
Recovery standard ion ratios outside criteria: J detects; UJ non-detects.
% Solids <30% (but > 10%): J detects

Unacceptable PES Results: R non-detects

% Solids < 30%: R non-detects

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



EPA-NE - Data Validation Worksheet ‘
Overall Evaluation of Data - Data Validation Memorandum - Table 11

PDLOXIN/E LUIRAN ANAL VSIS

weight 2378-1CDD TEQ
action limit of § ppb

1400 Sampling*® Measurcinent Essor Sampling Potential Usability Issucs
(list all 1X)0s) : and/or ’ Vaiabitity
: Analytical - t
o | it | st
Yes or No

To detennine the nature and Yes, Referto Refes to o Vo all samples, the seponed 1EQs were derived alinost solely from 2378-TCDD concentrations. Most of the 2378-1CD1
extent of soil and sedi Sampling qualification- qualification in sampling and analysis quality control met acceptance criteria and the 2378-TCDD sample data can be used fos the site
dioxin/furan contamination Method in R/S Key R/S Key objectives (with the exception of samples AAL24001 and AAL24044 as discussed below)
along/near the appropriate on Table I on Vable t: R : .
Woonasquatucket River for al Sampte AAD.24001 was rejected in its entirety due to scvere probl with h geneity/represeniativeness The initial 10

: samples. Jravestes pi PR gram sample extrachion yiclded a dry weight 2378-TCDD concentration (and TEQ) significantly grcaies than § ppb, wheicas
To determine potential . the | gram re-extraction yielded 3 diy weight 2378-FCDD concentration (and TEQ) fess than 1 ppb This locauon should be
sources of dioxin/furan Yes, resampled i€ it is critical to achievement of the site objectives.
contamination Analytical : . :

Meihod Sampte | geneity/req s was als0 negatively impacted In the faur sediment samples thal had luw %o solids

These data will be used to appropriste AAL2429 (22 T%), AAL.24030 (25 1%), AAL.24031 (26.9%), and AAL 24044 (29.7%) Data usability was spacied os
detennine potential health for all follows: ’
effects based upon a dry samples.

. The non-detects for 23178-TCDN, 12378-PcCDD, and 123789-HxCDF in Sample AAL24044 weie tejected and that location
should be 1csampled it it is costical 10 achievement of the site objectives.

The positive detects fur 2378-TCDIY in Samples AAL24029-AAL24031, which wese all greater than Ippb, weic estimated
)

For the non-2378-TC D) congeners in Sample AAL24029-AAL 24031, the positive detects weie estimated (1) and the non-
detects were sejected. .

Sample homogencity/sepresentativeness problems were also indicated by the poor precision fos the non-2378-1CDD

wide vaniabislity in percent sulids contem (30.7% and 75 2%) respectively). Another pair (AAL24030/AA1.24031) hadk lcss
than 30% solids as noted above Those ficld duplicate pairs also contained the majority of non-2378-TCDL RPDs that did
nut teet acceptance criteria Although non-2378-1CDD data weie estimated bascd upon poar precision, no sample valucs
{positive deiecis or non-detects) weie 1ejected.

Four single blind perfor ¢ evaluation samples were analyzed with this case. 2378-TCDD scored acceplable in all four
samples. Nine non-2378-1CDHD congeners wete scored Action Low (and two were scared Action High) out of the 64 total
non-2378-congeners analyzed (16 non-2378-TCDD cungeners in cach of the fous PE samples) Since the samples from this
Case weie not all extracted and/or analyzed with the PE samples, the ESAT daa validatos used 2 conservalive approach and
applied actions for non-2378-1CDD congeness with low scores to all samples from this Casc. For thuse non-2378-
congeness, the positive detects were estimated (ihe scponted concentration may be biased fow) and the non-detcits wete
sepecied.

cougeness in the four sediment field duplicate pairs. 1t was noted that one ficld duplicale pais (AAL24026/AAL 24027) had

The evaluation of “sampling crror”

t be ¢ I.l,

d in the data validation

¥

o Sampting variability is not d in data validati

(] . .
NS Validator:_

Date:07 P/( - 2-/('


http:prects.on
http:jlllll.lM

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NOR'I"H PROVIDENCE, RI

REFERENCE NO . 88-AAL24

SAMPLE NUMBER: | AAL240018
STATION LOCATION: | §5-01
MATRIX:| SOIL

SeENNESEENSENRSCRLEISSAICE | CACESNSEN NENENSESRLRRS B ' SAESEIVEESN INSRECEREESIE B

§DG NO.: AAL 24001

TCDD/TCDF CONC ;|

23.78.7CDD
1.2,3.7.8.PeCDD

1,2,3.6,7,8-4ixCDD
1,2,3,7,8.8-11xCOD
1,234.6,7,8 HpCDD
oCcDD

2.3.78-TCDF

1,2.3.1.6-PeCOF
2,3.4,1,8-PeCOF

2.3.4.86.7,81IxCDF
1.2.3.4.6.7.8-HpCOF

OCDF

Hexachloroxanthene

TOXICITY EQUIVALENCY:|

% SOLIDS:|

DILUTION FACTOR: |
DATE SAMPLED:]

DATE OF RECEIPT: |

SAMPLE EXTRACTION DATE: |
ANALYSIS DATE |

GCIMS 1D |

* = Those valuos ate EMPCs (Estt ¢
# = These values are repoited on a diy weight basls.
» = Resuhs roported lrom 1eextraciion and reanalysis

€0

TITIIIIIDD TIITIID

| DL/EMPC®

R

045

1.0
09/08/08
09/41/88
10/02/08
10/20/08
AAL 24001

NSNS SRS ASEEAS SRR RENNESENCS ENSNANNEREUSNG NESUGRNANSNYE SABASSZARRCER DURNaAN

| AAL240028
| 55-02
{ SOIL

ngiKg
4872*)

ICC

27.79% )
6156235 J
3300%J

75468 )

6162 J

6059 J

7160%)

6861 )

R

24 4%

37358 J

42488 )

263000* J

| AAL240038
| §5-03
| SO
| DUEMPC* | ng/Kg | DUEMPC®
|
\ | 51 |
] 52 | s | 212
i 4988 | v | 56
| | R |
1 | (T 153
| | ul | 2303
i | | 126 17
| 1 |
| | 3804 |
| | R |
1 | 043 ) |
| | R |
| | R |
| | R |
| | R |
1 i | 218°
| 10 14* ) v 082
| | R |
] | |
1 | 8921 |
o { i
SNEE S50 SISEAERIS X
4745239) | 105 72J
194 | 871
to | 10
08/09/98 | 09/09/96
09/11/88 | 09/11/88
10/02/88 { 10/02/68
10/20/98 [} 1072 1498
AAL. 24002 | AAL 24003

J
J

Dioxin/Furan snd Hoxachioroxanthene Analysis

ation); Values without an “= are he Detection Luniis

| AAL240048
| 5504
§ soi

ngiKg

6272*)
1063 J
462
1974 )
1661 J
45100 J

16817244

| DUEMPC®

6307.58)
[.1.X:)

10
09/08/08
091198
10702108
10/21/88
AAL 24004

‘l-n:-l-l- SsuwpazsSECSUL &8 ' AFESGERESE SAUSEEENGREEN --'x--l-----

AAL 240058
$5-08
soIL
ng/Kg | DUEMPC®
33334 |
ul | 2.00
u | 227
. i 7.88°
1548 |
14469 |
Ul 738
|
20254 |
1760°) |
T 811
26740 |
10014 |
R |
7540 |
14035 J | ,
8214 |
Ul 12408
|
6324t |
EASESNSIS RS l BUMNESSES BE
3356 61J
159
10
00/09/58
owi1/ee
10/02/98
10/21/98
AAL 24005

| AAL 240068

| 5 06
| soin

SESSESENIANALS &3 lnn:a::n:a XSS UCERzaBIEE AN
| naig | DLEMPC®
{
| 2038 4 |
| 12173 |
1 2464 3 |
i 62844 |
i 65743 |
i g |
| 6099 4 |
| |
) WIS |
[} 3805 |
| 15974 |
) 8084 |
| 17854 |
| R |
| R |
{ 16808 4 |
| 588 4 |
| u | 12508
| |
| 42861 |
| . ( _
':s:u:na.: ®2G sSassmEEE® =S
| 3000 22J
] 348
l. 10
i 08/00/08
] 09/11/88
[} 10/02/88
| 10/21/88
i AAL24008

ENEESE SEBAMLIGILIAS SNEIZAINDAAAE ANECNIIIEZNSEN RAASNANSASEES MERSRIGIAACES BANKEIARRILD SaNssapalIsans =

|
|
|
|
|
|
|
[
|
|
|
|

i
]
i
|
|
|
|
l
1
|
!
i
|
l
|
|
]
]
|
|
|
|
{
|



' Dioxin/Furan snd Moglonnmenc Analysls ‘

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE, RI
REFERENCE NO : 88-AAL24 SDG NO.: AAL24001

o

SAMPLE NUMBER: | AAL24007# { AAL24008# | AAL 240000 | AAL240108 | AAL2401 ¥ | AAL240128
STATION LOCATION: | SD-04 {spo2 - 1 5003 } 50-04 -~ | sp-0s | SD-08
MATRIX:| SEDIMENT { SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
A CEEEEREIIRSXREAICIILBVX .z:n:nan:n EEESERIEENZED &N . NASASGAGSS SASNEAZIDIAIE A2 |[EIZLDINCE CAMEEELEITTOAII BN ' 43353 EEESWIUTASESA BS ' EEREEOULN AESGENAINSSAAR a8 | EZESZSCCO EEEAEESAZAXa] B8
TCOD/TCDF CONC.:|- ng/Kg | DUEMPC® | ngiKg .. | DLIEMPC* | ng/Kg | DUEMPC® | ng/Kg | DLIEMPC® |  ngXg | DUEMPC® | ngig | DLEMPC®
| ) | | | i ] | .
2,3.7.8-TCOD | 1e.77 4 | 0881 J | 1 Ny | | 04874 | | 18124 | . | 16 52 |
1,2,3,7,8-PeCDD | w 749 | (VAN 178 | | 052 | | 318 | us 2144 | u | on
1,2,3.4,78- HxCDD | 3.44° . ul | 109 | us | 028 | 509J | Ul | 082 | [V | 084
1.2,3.6,7,8-HxCDD | 759 ) - | 318 | | 225 | 1635J | R | | | 247"
1,23,7.8.8+xCOD | 7.65 J ] 440° | | 130° | | 16.78° Ul o080 | | 161
1,2,3.4.6,7.8-ipCOD | [} 215.42° ul 8740 | us i 4307 | 340857 2 | . [VIN] 1584 | ui | 4512
ocoD | u 1304 Ul | 41808 | Ul 03 21 | us | 1897.26 ul | 13113 | w |l 25582
| : | l | | l o | |
2.3.7.6-TCDF ] 032 4 409 | | | Ioe | 20184 | 1330 | | i 496’
1.2.3.7.8.-PeCOF | a8 | R | N 1 083 | 186 J | R | | R |
2.3.4.7.8-PeCOF f an us | os7 | i 116 | \ 238° u i 005 | u | 070
1,2,3.4.7.8-1ixCDF | R R | i 2174 | 1 | 513 1260 | | a2y |
1.2.3.6.7.8-HixCOF | 525 J R | | 1609 | \ | 3a R | | 2021 |
1.2.3.7.8.9-HxCDF 1 R R | i R | | R | R | i R |
2.3.4.6.7.0-1IxCDF | 5.12° R | | I 118 | i 244 | R | i | 104
1,2.3.4.6,7.8-HpCOF | 1859 J w | 3| | | 2162 | 2038 ) | Ul 088 | | s
1.2.3.4.7,8.0-HpCDF 1 us 625 w i 254 | i 126° | ul | 1.48 Ul § 116 | 200 |
OCOF | (V2] 120 07 R | | u | 2767 | ul | 5352 ul 14.71 | w : 2268
’ | l | | | | B | |
Hexachloroxanthene | 4935t J | | 21868 J | | w | 41458 | 6842 J | | u 182 | wl | 356 77
i
. ----------an:-n;-:z::a-n-I= waw on --g -lulnusa----- --:----a---u llIlnlalulﬂun -n:nnnzsuann l--l-l- 1 --:-- .--l---u----- -.::-::a::a- Ex® GEIRZEEse ue
TOXICHTY EQUIVALENCY | 126.59 | a7 884 | M4 | 4103)) o 18 384 | 18 33J
% SOLIDS:| 71,0 , 87.8 | 919 | 122 N 88 8 1 8617
DILUTION FACTOR' | 10 10 | 10 | 10 | 10 |- 10
DATE SAMPLED | 09/09/98 09/09/98 ] 09/09/08 | 09/09/98 . | 08/06/98 | 09/09/88
DATE OF RECEIPT | 09/11/08 | . 09/11/98 § 09/11/98 | 08/11/88 | 09/11/88 | 01188
SAMPLE EXTRACTION DATE:| 10/02/08 10/02/98 [} 10/14/98 | 10/14/08 ) 10/08/08 | 10/06/68
ANALYSIS DATE: | 11/12/08 10/21/68 | 10/20/98 | 10/26/98 | 10/22/98 | 10/22/08
GCMS 1D :| AAL24007 AAI 24008 I AAL24009 ] ‘AAL24010 i AALZ24011 ! AAL24012

e e EREANSEESEAENS SRS INERNNGNAS EFESNINAEANSG SEASSSCREIENES SECASSORASISE SARSEEIRERAS B SSEGAiLIAE EEIERESINGIN GEESSLEASASSNS GNSANASERESR UEUAKENERLSES RS IGERRERAZA SaasERIGESEESS &5

* = These valuss ase EMPCs (Estimated Maximum Possible C nirailion); Values without an = are the Dslection Limis
# = These values are reporied on & dry welight basis.
* = Results reposted flom reexiraction and reanalysis

v0



Dioxin/Furan 8 Ho‘ounmena Analysis

SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - NORTH PROVIDENCE, Ri

REFERENCE NO.: 88-AAL24

SAMPLE NUMBER: | AAL240134 | AAL240148
STATION LOCATION: | SD-07
MATRIX: | SEDIMENT | SEDIMENT
S ANENNSEARECIADLEZBIEARTI | EIEELLUSEN EEEAEANSSRNNS B8 I SamZEO0GaEN EABSESINERODN B8 l 8ESEIEILI AWSMEBEEAIISEE AL
TCDDNCOF COMC - ng/Kg | DUEMPC® | ngikg | DLIEMPC®
| | | |
23.7.6-TCDD | 4847 ) | | 19488 ) |
1,2,3.7,6-PeCDD | uls | o8l | 189J |
1,2.3,4,781xCDOD | [VEN] 039 | | Ja4
1.236,7.8-1IxCDD | R | | g6sJ |
1.2,3,7.6,9.xCDD | | 0980° | 1068 J |
1.2.3,4,6.1.8HipCDD w 1103 | 190.18 J |
ocob ul | 7669 | ud | 17718
| ] |
2.3,1.0-TCDF 61640 | ] 9134 |
1.2,3.7,8-PeCODF 1 100° | 19 J |
2.3.4.7.6.PeCDF \ 148 | 1 2s8°
1.2.3.4.7,6.HxCDF [} 224 | 5083 |
1.2,3.6.7.8-+ixCOF | 188 | 409 J |
1.2.3.7.0.9-HxCOF | R | | R |
23,4878 HxCOF \ 0es8* | 2524 |
1,2,3.4.6,7,8 HpCDF (VY] t25 | ] 5123
1.2,3,4.7.8.8-HpCDF us | 237 | us 082
OCDF | R | | s T1.34
| | |- |
Hexachloroxanthene ] (V] 72148 | w | 3390
lII-I.--IIIIII'--H--BHI--:I--I-I-.I ..-'I ae II: --.-llllllﬂll. =-m
TOXICITY EQUIVALENCY:| 55 044 | 205 104
% SOLIDS:| 894 } 829
DILUTION FACTOR:| - 1.0 | 10°
DATE SAMPLED. | 09/09/98 | 08/09/98
. DATE OF RECEIPTY:| 09/11/88 | 09/11/88
SAMPLE EXTRACTION DATE:| 10/06/98 ) 10/06/98
ANALYSIS DATE:| 10/22/98 | 10/30/98
GC/MS 1D ¢ AAL2401) | AAL 24014
EANESREICEEINNEISICOACSUIABNIENENARSDOENRE ANSEESESOROES BN ASSECSRAREES SEEAESACEICSS ERNASINAREENS NESVIARSAIRLET
* a These values are EMPCs (Estimeted Maximum Possible C

§DG NO.: AAL24001

# = These values ase repoitod on a dry weight basls.
» = Resulls reported from reextiaction and roanalysis

GO

AAL 240150
SD 09
SEDIMENT
ngiKg | DUEMPC®
|
28633 |
ul | 053
(VI 058
| 09)°
1700 |
| 19 54
w | 118 69
{
ut | 043
) 062°
| 092"
R |
1 126°
R |
| 110°
us 040
| 048
w | 819
|
ul | 1502
|
SAEESSASE WS SRASEIRINS &S
2962J
952
1o
09/09/98
09/1 1198
10/06/98
10/26/98
AAL24015

slion); Vakios without an “* sre the Deteciion | imds

AAL240164

| AAL240180
| SD-12

| SEDIMENT
| ngiKg } DLEMPC®
1916 J
065
050

xCC

1.40°
e88
6919

J
4
J

-

[=4

J

o70°
oeo°
| on:
1403 |
{ o6«
R |
R
480°
Uy} o089
182

w |
|

wi e
L

| 20024

| 920

i 10

| 0an98

i 01188

] 10/06/68

| 1026/98

| AAL24018

| AAL240LTH
SD-10 15D
SEDIMENT | SEDIMENT
BECESSSE55 SEEBRCEREISER OGS ' AAEZCEIAAR SENEERSENDSES OO l =
ng/Kg | DIEMPC* | ng/Kg | DUEMPC®
| | |
16094 J | i 264410 |
i 089 | | 084
148 J | { o 1.62°
3y | | 400J |
| 360" | 43 |
us nan | ul 8.4
w | 36007 | us 858.17
[ ’ |
\ 785 | 700"
R | | 032
w | 233 | 138"
R | | 8.76 J
R | | 360 )
R | | R
R | } 3304 |
\ 14620 | 14238 )
| 23y | 102 3 '
ul | 201 | w §8 40
. | |
(VTN 5038 | us | 4369
SBADNINSER TEF ' IIII.IUI-. an : SeGEBEAREENR BSOS l BEUSRABES BN l NMOESRASIED BAS SSCISEESE &
163.164 | 269.03J
560 } 824
10 | 10
09/09/98 | 08/09/08
09/11/98 | © 0811198
10/06/98 | 10/06/88
. 10/2698 i 10/26/98
AAL24018 | AAL24017

SEEZCZa8 EASISES3IIABIE BE

3 ENZICEASEAGN EASICANISCEIAS SACASHNCIENS SEUARSNIANADN ANSISCINTEXT DEEALAIREINAC &8



Dloxin/Furan 8 Ncn‘ounlhono Anslysis

SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - NO_RYH.PROVIDENCE. Ri

REFERENCE NO.. 88-AAL24

SDG NO.: AAL24001

SAMPLE NUMBER: | AAL240158
STATION LOCATION.| SD-13
MATRIX: | SEDIMENT

CEBSICEBEAIINBRINBSASISEA Ia::::nsn- NS EEBEIEEEE BN

1CODN/TCOF CONC. .|

2.3,1.8-1COD
1,2,3,7.8-PeCDD
1,23.4,7.8-HxCDD
1,2.3,6,7.8-HxCDD

1,2,3,4.6,7811pCDD
ocoD

23,78 TCOF
1.2.3,7.8-PoCDF

2,2,4.7.8-PoCOF
1.2,3.4.7.6- HxCDF

OCDF

t{exachloroxsnthene

EARANDESBIRIERIARNSORESTARS l mEmsesnsEe =8
TOXICITY EQUIVALENCY |
“ SOLIDS. |
DILUTION FACTOR: |
DATE SAMPLED: |
DAVE OF RECEIPT:|
. SAMPLE EXTRACTION DATE:|
ANALYSIS DATE: |
GCIMS LD

e NEAABSENANENNISCLOSON ANNASENSEN CSEEANANSSALES NNNUUNNESSRES REERSG0ITLE

ng/Kg

1227

W

| DUEMPC®

1.14

08 51
076.26

22¢

238
38.92°

178
84.19

2472

| AAL24020%
| SD-14
| SEDIMENT

| ngKg
28 86

| DUEMPC®

056
028
187°
168°
24 68

|

|

|

{

{

1

|

|

| 048
( 022"
i 064°
|

|

|

|

|

{

|

|

|

|

a65°
053
1"

. swsasassw --'-----.---. e S ssasasses 8w
LARA L)
724
1o
09/09/68
098/11/08
10/:08/88
10/26/98
AAL24018

29 88)
890

10
09/09/98
09/11/88
10/06/98
10/26/98
AAL24020

162.86

60303

| AAL 240210

] S0-15

| SEDIMENT

':;----:a-- SSsERTTENIZAIR --'::::zan:- BERSRCREDITEE -nl:a

|
|
|
|
|
|
|

ng'Kg

| DLUEMPC®
|

070
066
058

. 048°
092
2508

-
-
-

057

-

on

0S7
oat

TCCT2IIDCR
-

c
<«

2022

005)
81

10
09/09/98
09/11/98
10/14/98
[RTARJ ]
AAL24021

* w These vakias sre EMPCs (Estimated Maximum Possible Conanun"éa); Vakiss without an " aie the Delection Limits
# = Thess valuss ara repoited on e dry waight basls.
» = Resulls reported hom roextzaction and roansiysis

90

AAL 240220

| SD-16

SEDIMENT
ng/Kg

46912 J

1.20°
165
1.21°
18 48°
158 67
84223

ons
1.26°
208
3
120°

21 80°
1.19
33.08

473 904

463
10

09/09/98
08/11/88
10/14/88

.10s27/88
AAL24022

2% SESWESEZSSES NADGGISSSCBEN SUSEEBISEEID HESEASIACIIZAN S

AAL240238

| S0-17

SEDIMENT

SIZZE:3 BNLEECATOCENS A6 ' BESEAZSaN RASAESUEERC

| DUEMPC®

ng/Kg

61108 J |

|

us |
8T2J
814 J

(V)]

uJ

8744

282)
1219 )
447
R
2880 |
us |
us )
uJ

15478 J
|

--I-...-.- SEY SEREIEESE SN
617 03J
M5

to
08/00/98
09/14/08
10/14/88
10/2788

1.94°
135

22025
1675.88

161°

'3. 13
339
848.48

AAL24023

AAL240248

} SD-18

SO ESENENNS NSEEOSAASEASN SEESRARENIS] SASKESRLEEARS U

SEDIMENT

sumBa|s3sscacas sxsassazaaacs sn

| DLEMPC’

ngKg
188702 J

| OLEMPC®

AAL24024

|
|
|
|
|
|
|
l
|
|
l
|
1
]
[
|
|
|
|
|
|

I



Dioxin/Furen 8 Ha’wunmeno Analysls

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE, R

REFERENCE NO.. 88-AAL24

SAMPLE NUMBER: | AAL24025#
STATIOH LOCATION. | SD-19

senissemscsscunsmessaIEm{e

TCOD/TCOF CONC |

23.7.8-1COD
1,2.3.7.8.PeCDD

1,2,3,4.6,7.8-HpCDD -
ocDo

23.7.8-1COF
1.2,3.7.8-PeCDF
2,3.4,7.8-PeCOF

1.2,3.4.6.7.8 HpCODF
1,2.3.4,.7,0.9-H{pCDF
OCLF

Hexachloroxanthene

---.---------------------- '-
TOXICITY EQUIVALENCY: |
% SOLIDS. |
DILUTION FACTOR |
DATE SAMPLED: |
DATE OF RECEIPT.|
SAMPLE EXTRACTION DATE. |
ANALYSIS DATE |
GC/MS 10.:}

SDG NO.: AAL 24001

| BUEMPCT

13 46°
2352

942°
1150°
4470
3434

2129°

20 56°

4 581 08

——— — — —— — —— — —— ——— O " T ——— —

3607 43)
37
-10

09,0908
09/11/88
10/14/86
10/208/98
AAL 24026

| AAL240268
|sD-20
MATRIX. | SEDIMENT | SEDIMENT
ACNA DA COSNEAEEEAERD --l---:-:n--- SRCLEDEEEIZAG B8
ngKg { DLIEMPC* | ng/Kg
(
{18t ] 3534 200 )
1 w 193 |
| uj 108 |
| 15 | | 71424
| w 107 | 66.99 J
| (V)] 671713 | 142386 )
| w 41475 . 8641861
| .
| w 085 45.200)
| R |
| us | 079
I R |
| R {
| R | | R
| ( 098°
| (T 163 844.30°)
| w 162
q us | 34.12 u
| |
| us| 1088 75570 J
I.-' -m

\LX 3]

814

1.0

09/00/88 (

09/11/88 |

10/14/98 |

10/28/98 {

AAL24025 }

| AAL240270
| st-21
| SEDIMENT

4098 98
35

* = These valuas are EMPCs (Estimated Maximum Possible Concantration); Values without an =" sre the Detection Limds
# = These vahiés aie roported on & dry weight basis.
4 = Results reported from reoxtiaction end reanalysis

(e

| BLEMPC®

939.768

4109 564
52

10
09/09/98
09/11/88
10v14/98
10/20/98
AAL 24027

AAL 240288

| s0-22

le.n:uaul asssscEsSzuoal 5-'::5::::

ngiKg

SEDIMENT

ngiKg

| AAL24020#
) S0-23
| SEDIMENT
An NERSeGEeESSSEN S | HEASAEGE
| DUEMPC® ] ngiKg | DUEMPC®
| |
| | 1005080 J ]
| ] | 19 12°
| [} [} 35 64°
| i a8t J |
i I | 7608
f { 607003 |
| | ois560) |
i I |
| 4265 | 7113 |
| 9.17° | 1810 |
] | ] 10.48°
[ | 62364 |
| | 36014 |
| ] R |
| i 1788 4 |
| 813 | R | .
| I I doss
I i R |
! I I
| I 364758 J |
| | I
sun --‘

7542 4v4 } 10129 43)
300 T} 227
10 | 10
09/09/98 } 090088
09/11/98 | o9/11/88
10/14/98 | 10/16/68

. 10/28/98 ] 1V/17/88
AAL 24028 | AAL24020

ENSASESASE RENARLEIGEIEE ANSSSSNESNSE ARSDOTEEsIEND ESEOECENLEEE GEANSAGAICIAN SNAENGENSERN SRNBEIN

| AAL240308
| S0-24
| SEDIMENT

|
|
|
I
i
!
i
1
!
|
1
|
|
{
|
[
|
|
|
|
{
|

5788.14

3

S ERABNSENRERSSE A5 | I ATCTAS CESNSIZENSSEIS S

ng/Kg

| DLEMPC®

8 66°

5849 914
25t

10
09/09/88
o188
10/16/88
10/20/98
AAL24030

|
|
|
|
|
|
|
|
|
|
]
|
|
{



Dioxin/Furan 8 Hexachloroxanthenes Analysis

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE, Ri
REFERENCE NO.: 98.AAL24  5DG NO.: AAL24001

SAMPLE NUMBER. | AAL240318 | AAL240328 - | AAL240338 | AAL240348 T | AAL240358 | AAL 2403648 |
STATION LOCATION | SD-25 { SD-26 | S0-27 : {5028 . |sD-28 j 5030 i
MATRIX | SEDIMENT | SEOIMENT : | SEDIMENT ) SEDIMENT | SEDIMENT | SEDIMENT |

NS ENANUSOEREREIOERINSES I NIINILZEEE USHSCUESEECES &8 | EENSCICEAS ESSUN23I3ISIINS S8 |ZIFEITILL SENRSROIZEICT AN |ssccsazsn assassnasnsss au l CUOEEEAXI MEEGNCHREXDISE EL | ZICCIASEN ERGQDOAITEATI B ]
1CDD/ICDF CONC .| ngiKg | DLEMPC* | ngig | DL/EMPG® | ngiKg | DUEMPC® | ngiKg | DUEMPC* | ngiKg | DUEMPC® |  ngiKg | DUEMPC: |

[ 1 - | | | | | |

23.18.1CDD | &880y | 1 92244 | { 133286 | i uJ | 213 | 54603 | | 15738 10°4 | |
1.2.3.7.8-PeCDD | R | | ul | 158 | o4 J | 1 ul | 084 | | 193 | 20040 | i
1.2.3.4.7,8-HxCDD \ i 1384 | ul | 130 | w | 048 | | 050° | i 1420 | 16871 | i
1.2.3.6.1.8-HxCDD | | “wa | R | | 200) | { i 272° | 5483 | i ses s | }
1.2.3.7.8.9-11xCDD i | s | us | 130 | u | 041 | i 187° | | 1460 | 51419 | ]
1.2.2,4.6.7,8:HpCDD T 1 3 T 1 ul 1054 | ul | 2365 | usy 2532 | Ul| 11746 | 808853 | I
ocobb | . 6473900 | | uJ 4880 | w 10382 | u | 12221 | ul i 74693 | 4653 65 J | |
| ( | [ ] ) 4 | | |

23.7.8.TCOF | ws | - | 135° | 2601 | i | 080° | 138 J | 587643 | N
1,2.3.1.8-PeCDF \ R R | 1 058 5 | | R | 1 R i 15103 J i i
2.3.4.7.8.PoCDF 4.20° us i 210 | 070 | | | 060° | 1100 | us | 1864 |
1,2,3,4.1.8-IxCDF 1267 4 R | | 2201 | i | 060° | R i a3sy | i
1.2.3.6.7.8-1xCDF 9.20° i 138° | 1483 | i | 033 | R | 1 2006 J | i
1.2.2.7.8.9-HxCDF R R | | R | i R | o R | i R | 1
2.3.4.6.7.8-1xCDF | 534 ) R | | 108 4 | j | 066° | 120 4 | i soe |
1.2.3.4.6,1,8H{pCDF i R | .79 | i 186420 | | 16.40° | par | 73194 | i
1.2,3,4.7,8,8-HpCODF R w | 324 | us 10y | BLVY ] 107 | w 241 | 685J | {
OCDF R i us | 831 | us | 765 | ud | 107§ w 4aos | us | 8831 |
| | | | | | , ! - | | |

Hexachloroxsnthene 88478 J | [ us| 263670 | 50523 4 | | Ul 28132 | Ul 68282 | 937173 J | |
ssnssaszseNsResENISSASANS |sszanaese san --: .-.lllﬂllll-- --:---.----- ---'-----u--l I.:IIIIIIBII IlllllIlllll. --:----.---- -.-'.-.---.-- --:---a----- -.-'--------- u-{
TOXICITY EQUIVALENCY:] 6200.02) | 02 61 | 1335054 | t 184 | §7.20) | 15846 64 |

% SOLIDS: 0.9 ] 823 I 86 1 | 86 ¢ ] 124 t 546 |

OILUTION FACTOR: 10 | 10 | 10 ] 10 | 10 [} 10 |

DATE SAMPLED : 09/00/08 ) 09/09/88 | 0910998 i 08/08/88 | 09/09/98 | 09/06/88 |

DATE OF RECEIPT | 08/11/08 | . 0911198 | 08/11/98 | 09/11/08 ] 09/11/98 } 09/11/68 [}

SAMPLE EXTRACIION DATE: | 10/16/98 | 10/16/88 |. 10/16/98 { to/16/88 ] 1071868 | 10/23/68 |
ANALYSIS DATE | 10/20/98 1 10/20/08 | 10/129/98 | 10/20/98 1 10/30/90 | 11088 |

GCIMS 1D | AAL24031 | AAL24032 ] AAL 24033 | AAL 24034 ] AAL 24035 | AAL 24038 ]

eSS SNREESSSEINASACIORSSADSSSEOANAS SESCIESARCENS SHESSNEARSAES ESSUCSEASIANE SAsSnEARSRAD OESEACICEESGE OORANSSCSGEDR EXASESEIESIEN ESOANABUNESS SUNSCERITLASN BESSEEILISED sazg=azacaIsa =

* w These vahies sre EMPCas (Estimated Maximum Possible Concentration); Values withoul sn =** are the Detection Lints
# = These values a1e toparied on a diy weighl basls.
~ = Rasulls reporied llom reextaction and reanalysis

80



SITE: WOONASQUATUCKET RIVERICENTREDALE MANOR - NORTH PROVIDENCE, Rl
REFERENCE NO.. 98-AAL24  SDG NO.: AAL24001 a

DioxivFuian & Hexschioroxanthene Analysls

SAMPLE NUMBER:| AAL240378 { AAL240304 | AAL24039# | AAL24040¥ | AAL2404 18
STATION LOCATION: | SD-31% | SD-32 | S0-33 } SD-34 : | SD-25
MATRIX: | SEDIMENT | SEDIMENT | SEDIMENT } SEOIMENT - | SEDIMENT
ERZUESSENSOENCANEIIISEIID 'n--:xa-.- suswssswwsBss wa | ssescssInn SCEsEINEOINIGS BA|CISEI00N GRRGIRINANRED KN j=szz=zaasa [ l SARAZIADE SASMSESASEEIN 8O0 | #£33323Z35 KESENOIIIIRZEI E
TCODITCDF CONC .| ngfiKg | DUEMPC® |  ngiKg | DUEMPC* |  npKg | DUEMPC® | ngiKg | DLUEMPG* |  ngig | DUEMPC®
| i i i | i : | I
2.3.7.8.TCDD ! u | 104 | us | 158 | 1907 4 | | us | s6s | us | 241
1.2,3,7.6-PaCDD 1 us | 065 | us | 088 | | 819 | us | 3se | us | 308
1,2.3.4.1 8 HxCOD | o 188 | 1384 | | w | 540 | 583 ) | i 2263 |
1.2.3.6.7.8-1xCDD | 4343 | \ 32y | i 5056 J | 1 w7 | i i 609
1.2.3,7.8.9-HxCDD 1 4150 | ) 3454 | | 2408 5 | | 2680 4 | | a2 |
1.2.3.4.6.7.8:1pCDD 1 us | 7485 | us 7604 | 351330 | | ury 23832 | us | 8258
0CoD i us{ 39069 Couly ar61 | Ul| 14048 | US| 1s108 | Ul | 48222
| | | ] I | | ! i
2.3.78-TCOF { | (YT _ | 068 | 78530 | | 10343 | ] 1 3.40°
1.2,3,7.8-PeCDF | 1 026° R | i 8614 | | | s4e | oy 1.39°
2.3.4,1,8-PeCOF | ] 0.63° : ul | 042 | 5240 ) | | | .48 | 2104 |
1.2.3.4.7.8 HaCDF | R | 0744 | [ 48B3l | } P2 | 1 R |
1.2.3.6,7.811xCOF | | o R | | 6018 4 | ] 14251 | i | EY T
1.2.3.7.6.9 HxCDF 1 Ay R | i R | 1 a8 | R
2.3.4.6.7.8-HxCOF | R | R | | 2807 4 | { 8251 | | | 203"
1.2.3.4.0.7.0-HpCDF | 1 7.2° 5473 | | 547450 | | | 18831° | us | , 150
1.2.3.4.7.6.8 MpCOF | us | 100 u 217 | | 760" | 1 o9 | uld | 1.35
OCOF | us | 602 us 1002 | 398164 | | us | @223 | | 1676
| t ! { | | | |
Hexachloroxanthene | us 135201 | w | 194152 | us 2693137 |} us 2708688 | uJ | 210084
------:-n----a-n-_--:--nx-:xn--a---- II-'II---III. --:--.----.-- -u-'-l--l---l ll:-l---t-n' ---lnnnsnnnun --::--su-n-- ---‘--- ---’ lunluulnnnlln ==
TOXICIFY EQUIVALENCY. | 1.63) } 100) | 94 47) | 19 844 | 3354
% SOLIDS:| 82.4 { 855 | 124 | S | 428
DHLUTION FACTOR' | o t 10 | 10 | 10 | 10
DATE SAMPLED | 09/00/88 i 09/09/88 | 09/09/98 | 09/09/98 | 09/08/90
DATE OF RECEIPT:| 09/11/90 | 09/11/98 | 09/11/98 | 09/11/98 | ov11/88
SAMPLE EXTRACTION DATE:| 10/23/90 [} 10/123/98 | 1172398 | 10/23/90 | 10/14/88
ANALYSIS DATE:| 11/02/98 § 11/02/98 { 11/24/98 | 11/03/68 } $1/03/68
GCIMS 1L1) 1§ AAL24037 | AAL 24038 | AAL24039 ] AAL24040 | AAL240410

P EESERENARANSSSESNNSENAE ESENauaERE RGOS AEEENSSES SESNGANGUSLES SERGNSGINSUNG AREERNGEERES SRS RCERSARRRT ENCOELASEAAS RESAINAACSESN SUIARERANAND SANADRELS

* = Those values ars EMPCs {Estimaled Maximum Possible Conceniration), Values withoul an =** are the Dolection Liniits.
# » These values are repostad on @ dry weight basls.
+ = Rosulls reportad from reoxtraction and reanalysis

60

| AAL240428
| 5D-36
| SENIMENT

ng/kg | DLEMPC®

cdCCC
-

cecc
-

13

(-]
L
~
-
e = e e o S —————— - - == S5 S

0984
8017

1o
09/:09/98
08/11/98
107288
11/03/88

100
121
124

2515

1%

08e8°

084°

e

1.16°

068
sn

52168

AAL 24042

SOSE SESANSEEINEEIL SSELEIZIAEALE B



SITE. WOONASQUATLICKE T RIVER/CENTREDAI E MANOR - NORTH PROVIDENCE, Rt
REFERENCE NO . 98-AAL24 SDG NO : AAL 24001 ’

SAMPLE NUMBER
STATION LOCATION
MATARIX

RSEISERRBICBIBDETEIZITITIS

1COO/TCDF CONC

23.7.6-T1CDD
1,23.7.0-PeCOD
123,470 HxCDD

1.23.7,0.0 11xCDD
1,2.3.46.1.8 HpCDD
ocoD

23.7.0.TCDF
1.23.7.0PeCOF
23,4.7,0 PeCDF
1.2.3.4.7.0-H=CDF
1.2.3,0.7.8 11xCOF

1.2.3,4.1.0.9 4pCOF
OCDF

Hexachioroxsnthene

EAVAPESENIANSEISADAAGEEND
TOXICITY EQUIVALENCY.

% §OLIDS

OILUTION FACTOR

DATE SAMPLED

DATE OF RECEIPT:

SAMPLE EXTRACTION DATE:
ANALYSIS DATE

GCMS 1D

AAL240438
S0 W7
SEDIMENT

YKy

Dwxin'Furan & Hexachloro Anatysis
AAL 240449 | AAL240450 [}
8038 | SO 39 |
SEDIMENT | SEDIMENY I
ESRICCI I EANSEEASKEISA B [2052:23C38 AEERIRIEIIORY lll: SS33322 PSGETEZZIIZEED lll
DUEMPG* ng/Kg DUEMPC® | ngXg | BLEMPC® |
! | |
w 4 R ) us | 218§
m 939 [ | ul | 169 |
m 16 38 400 | W 159 |
R 102y | 223 | {
17} 1638 54913 | 1836 ) | |
uJd 66 12 w 18905 | us | 32 |
w 661.75 US| 112049 | U 26967 |
: | | |
[+1]) 3t 802 J ] ias0 ) | |
R 3 ] R | |
w 3oz 3sy | 2021 | ]
R 1015 | R | |
R 71492 i R | A
R . R | H | |
R 567° | T214 0 | |
31 88° 67.47 4 | 4543 | |
us L X3 : 810° | 3209 | |
(V)] 3468 w 8168 | VN 1813 |
! | |
w 3100 00 w 1361 84 | Wi 504 32 |
sam san e ass ssoemssass --:-s-ti-u-- .ll'-.lllllll ..:
03 82.11J | 10 184 |
€94 297 | 570 |
10 10 | 10 |
o¥vitre8 09/11/88 | oWi11/98 i
110398 110/98 | 110398 i
T 1112/98 11/04/08 | 1104198 |
AAL24043 . AALZ4044 | AAL 24045 |
s

* « Thase vakusas sre EMPCs (Esti

# = These values as teporied on & dry weight basis.

* = Resuls teporied hom reextiaction and reanalysls

0t

08 SESEESIIILSUN SHIEBANNGESS SACAEEIAIISAS B

ible Concentsalion); Values without an ™ are the Detection Limds



ATTACHMENT C
CENTREDALE MANOR SITE

SOIL AND SEDIMENT SAMPLE RESULTS
TOTAL ORGANIC CARBON

Samples collected by START on 9 September 1998

S:\9806001 T\FINAL.WPD ' 9 March 1999



SITE: CENTREDALE MANOR
CASE: 0178F SDG: DAFZ73

LABORATORY: SEVERN TRENT LABORATORIES

SAMPLE NUMBER: DAFZ73
SAMPLE LOCATION: $S-01
LABORATORY NUMBER: 1948001
PERCENT SOLIDS: 716
’ INSTRUMENT - T
DETECTION
LIMITS
INORGANIC ELEMENTS (ma/kg)
TOC 100 17400
e
Do

S:\0B060017\DAFZ73T1.WK4

llABLE 1 B
INORGANIC SOIL ANALYSES

mg/kg

DRAFT DATA - NOT VALIDATED

DAFZ77

DAFZ74 DAFZ75 DAFZ76 DAFZ78
§5-02 §5-03 55-04 ~ 55-05 §S-06
1948002 1948003 1948004 1948005 1948006
68.2 78.3 ) 715 65.3 330
20000 9520 35200 43200 122000

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

DAFZ79
SD-01
1948007
516

Page 1 0of 3



SITE: CENTREDALE MANOR

CASE: 0178F SDG: DAFZ73

TABLE 1

INORGANIC SOIL ANALYSES

LABORATORY: SEVERN TRENT LABORATORIES

SAMPLE NUMBER:

mglkg

DRAFT DATA - NOT VALIDATED

DAFZ87 DAFZ88
SAMPLE LOCATION: SD-09 SD-10
LABORATORY NUMBER: 1848015 1948016
PERCENT SOLIDS: 80.9 39.7
T INSTRUMENT o
DETECTION
LIMITS
INORGANIC ELEMENTS _. (mg/kg) -
TOC 100 16100 - 128060
¢ o
.

S:\98060017\DAFZ73T1.WK4

DAFZ89
SD-11
1948017
53.5

30100

DAFZ90
SD-12
1948018
777

2540

DAFZ91
SD-13
1948019
493

- 58100

NOTE: RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

DAFZ92
SD-14
1948020
71.5

8620

Page 3 of 3



SITE: CENTREDALE MANOR
CASE: 0178F SDG: DAF293
LABORATORY: Severn Trent Laboratories

'SAMPLE NUMBER:

DAFZ93
SAMPLE LOCATION: © SD-15
LABORATORY NUMBER: 1948101
PERCENT SOLIDS: 86.4
T TTTINSTRUMENT
) DETECTION
LIMITS
INORGANICELEMENTS _~ (mgkg) __ .. .. .
TOC 100 1010
NOTE:
D
o

$:\98060017\DAFZ93T1.WK4

TABLE 1

INORGANIC SOIL ANALYSES
mglkg

DRAFT DATA - NOT VALIDATED

DAFZ94 DAFZ95 DAF296 DAF297 DAFZ98 DAFZ99
SD-16 SD-17 SD-18 SD-19 SD-20 SD-21
1948102 1948103 1948104 1948105 - 1948106 1948107
35.4 334 413 79.0 25.8 57.3
86400 - 73400 91700 3860 141000 23600

RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

Page 1 0of 3



SITE: CENTREDALE MANOR
CASE: 0178F SDG: DAFZ93
LABORATORY: Severn Trent Laboratorles

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:
PERCENT SOLIDS:

INSTRUMENT
DETECTION
LIMITS
INORGANIC ELEMENTS . (mghg) "
TOC 100

D
D

S:\98060017\DAFZ93T1. WK4

. DAFO1A

SD-22
1948108
KR

© 92000

NOTE:

‘ TABLE 1 :

INORGANIC SOIL ANALYSES
mgl/kg

DRAFT DATA - NOT VALIDA‘TED

DAFO02A DAFO3A DAF04A V DAFO5A DAF06A DAFO7A
SD-23 SD-24 SD-25 SD-26 SD-27 SD-28
1948109 1948110 1948111 1948112 1948113 1948114
222 243 226 80.9 854 81.5
202000 136000 180000 2120 6130 1120

RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

Page 2 of 3



SITE: CENTQALE MANOR
CASE: 0178F SDG: DAFZ93
LABORATORY: Severn Trent Laboratorles

SAMPLE NUMBER: . DAFOBA
SAMPLE LOCATION: SD-29
LABORATORY NUMBER: 1948115
PERCENT SOLIDS: N 2R
T T T INSTRUMENT
DETECTION
LIMITS
INORGANIC ELEMENTS _ _ _____ _(mohg) ..
TOC 100 6270
NOTE:
@
- I3

$:\98060017\DAFZ93T1.WK4

‘ - TABLE1

INORGANIC SOIL. ANALYSES
mgl/kg ‘

DRAFT DATA - NOT VALIDATED

DAFO09A DAF10A DAF.I 1A DAF12A DAF13A
SD-30 - SD-31 SD-32 SD-33 SD-34
1948116 1948117 1948118 1948119 1848120
© 47.8 19.4 820 70.8 446
78000 10300 6220 30400 78800

RESULTS ARE REPORTED ON A DRY WEIGHT BASIS.

Paée 30f3



SITE: CE&EDALE MANOR _ ‘ABLE T - . .

CASE: 0178F SDG: DAFZ83 : INORGANIC SOIL ANALYSES
LABORATORY: SEVERN TRENT LABORATORIES . ; mg/kg

DRAFT DATA - NOT VALIDATED

SAMPLE NUMBER:  DAF14A DAF15A DAF16A DAF17A DAF1B8A

SAMPLE LOCATION: SD-35 SD-36 SD-37 SD-38 SD-39
LABORATORY NUMBER: 1948201 1948202 1948203 1948204 1948205
PERCENT -SOLIDS: : 37.6 79.7 712 30.6 53.6
INSTRUMENT Tt T T oo T T
DETECTION -
LIMITS
INORGANIC ELEMENTS __(mg/kg) e e - e e

TOC : 100 90100 5270 25300 92400 38100

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

Q0

S:\98060017\DAF 14AT1.WK4 ' ’ ’ ' Page 1 of 1



SITE: cs*emua MANOR , ‘ - TABLE 2 .

CASE: 0178F SDG: DAF14A INORGANIC WATER ANALYSIS
LABORATORY: SEVERN TRENT LABORATORIES pa/L

DRAFT DATA - NOT VALIDATED

SAMPLE NUMBER: DAF19A
SAMPLE LOCATION: RB-01
LABORATORY NUMBER: 1948206
TTTTTINSTRUMENT T . T -
DETECTION
LIMITS
INORGANIC ELEMENTS {ugh) _ e e . e
TOC 1.00 —1.00U '
U - VALUE 1S NON-DETECTED.
D
O

S:\9806001 7\DAFT 14AT2. WK4 Page 1 of 1






Proiect Note Reference 63

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...DONOTEAT" (See attached copy of photographs and descriptions). The text printed on the signs
were in nine different languages, including English. '

" 5/18/99
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' . Reference 64 |
QO ek /d /L\W | 2/1 /47
US EPA Approval Signatured » Date

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 III 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). Uniess 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 ) ~ .
Preservation and Technical Holding Times
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
[nternal/Clean-up/Recovery Standards
Sample Analysis and [dentification
Sample Quantitation
Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC)
Toxicity Equivalency Factor (TEF) and Isomer Specificity

*
o 0 00 06006060606 0690 0 0 000

001



Ms. Christine Clark " February 16, 1999

Page 2 ‘ B-99-2-Y-7
L Toxicity Equivalency Factor (TEF) and Isomer Specificity
o Required Sample Reruns and Second Column Confirmation
o Dilutions
L 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: Recemmendation Summary Table - summarizes validaﬁon recommendatiens |

Table II: Overall Evaluation of Data - summarizes Site objectives and potential 'lisability issues

Data Summary Tables - summari;e 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 xfamre and extent of dioxin/furan contamination near the
Woonasquatucket River '

® To determine 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 Summary Table all 2378-TCDD TEQs were

zero and there were no positive detects of 2378-TCDD above the federal dnnkmg 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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Ms. Christine Clark | February 16, 1999
Page 3 | B-99-2-Y-7

Initial and Continuing Calibrations

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

Standard Analyte VER VER Limits Action T Affected Samples™
Conc. (ng/mL)
(ng/mL) Positive ‘NDs* J_
»
CS3012599 | '*C -1234678-HpCDF 136.22 78-129 J ul ' AAL25020
112599 '
€S3012799 | 12378-PeCDD 3832 39-65' I uJ AAL25021L, AAL25022L
1/27/99 13C-12378-PeCDD 40.77 62-160 1. uJ
13C-12378-PeCDF 65.22 76-130 ] uJ
"'C-23478-PeCDF 58.62 77-130 J uJ

For those compounds associated with an internal standard referenced.
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.

Blanks A ' :

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

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

Compound Type of Blank Blank Concentration Action Level Samples Affected
pg/L - pglL
2378-TCDD Method Blank 6.0* 30.0 AAL25020, AAL25021L
1234678-HpCDD Method Blank 7.0 35.0 None
. OCDD Method Blank '23.0 230 AAL25020. AAL25021L, AAL25022L
12378-PeCDF Method Blank 1.0* 5.0 None
123678-HxCDF Method Blank 1.0* 5.0 None
i | 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”

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 RegionI'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 five
times the action level for all other analytes. The positive sample results that are less than the

003



Ms. Christine Clark . February 16, 1999
Page 4 B-99-2-Y-7

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.

!ntemal/Clean-l'xp' /Recovery 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 RS Area Area Limits Action - Affected
Standard | Samples
Positive | NDs*
Detects*
YC-1234-TCDD 13x10* 2.0x10*-7.8 x 10° 3 u AAL25020
"C-123789-HxCDD 3.9x 107 8.6x107-3.4x 10° I u
BC-1234-TCDD 33x 100 5.7x107-23x 10° J us AAL25022L

———
* For those compounds associated with the recovery standard referenced.
L

Re-extraction and re-analysis results for these samples are reported on the Data Summary Table. The “L”
in this table denptes the relevant laboratory sample data file 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-
pe/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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Ms. Christine Clark o February 16, 1999
Page 5 , ' B-99-2-Y-7

ste erformance

- No major trends in system performance were identified.

Very truly yours,

LOCKHEED ENVIRONMENTAL

%nine Bieis

Pringipal Scientist
m
ouis 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 |
Recommendation Summary Table for Dioxins/Furans
Woonasquatucket River/Centredale Manor Site
Reference No. 99-AAL25/SDG No. AAL25020

| Sample Nos. AAL25020 | AAL23021 | AAL25022 |

Eompound A '
2378-TCDD 2 P P
12378-PeCDD P i 53
123478-HxCDD P A A
123678-HxCDD P A A
123789-HxCDD P A A
1234678-HpCDD P A A
OCDD 5 P ?
2378-TCDF P A P
12378-PeCDF P J Ji
23478-PeCDF P i I
123478-HxCDF P A A
123678-HxCDF P A A
123789-HxCDF P A A
234678-HxCDF P A A
1234678-HpCDF | J* A A
1234789-HpCDF P A A
OCDF P A A

| HCX P A A

Recommendation Summary Table for Dioxins/Furans

Jl

J3

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 I1

—

DIOXIN/FURAN ANALYSIS
T
DQO - Sampling® Measurement Emor Sampling Potential Usability Issues
(list all DQOs) and/or . Variability
Analytical
A:;::):d ate r Analytical Sampling
Y Enror Emor
cs or No
To determine the nature and Yes, Refer to Refer to Aad The majosity of the 2378-TCDD and non-2378-TCDD sampling and analysis quality control met acceplance crileria and the
extent of dioxin/furan Sampling qualification qualification in sample data can be uscd for the site objectives. :
contamination near the Method in R/S Key R/S Key
Woonasquatucket River. appropriate on Table I on Table I
for all . :
To determine potential samples. pas NA
health effects.
Yes,
Analytical
Method
appropriate
for all
. samples.
. The evaluation of "sampling error” cannot be completely assessed in the data vatidation.
144 Sampling variability is not d in data validation

Date:g - /é - ? 7

Validator:



® | |
Dioxin/Furan and r‘umunmom Analysis

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - NORTH PROVIDENCE, RI -
REFERENCE NO.: 99-AAL25  SDG NO.: AAL25020

SAMPLE NUMBER: | AAL25020 . | AAL26021 | AAL25022 |

STATION LOCATION: | DW-01/DAFS8J | DW-02/DAF58J | DW-03/DAF60J |

MATRIX: | AQUEQUS | AQUEOUS - | AQUEOUS |

= = um | ] == = mmn = |

1 pol | DUEMPC® |  pgit | DUEMPC* |  po | DLUEMPC® |

| i 1 I | i [

23,7,8-TCDD | w | 30 u| 10 | W | 10 |
1.2.3.7,8-PeCDD i uJ | 50 uw | 0 | u | 20 |
12.3,4.7,8+xCDD I ul | 5.0 v | 30 | u | 10 |
1.2,3,6,7,8-HxCDD | us | 5.0 (VA 20 | (V| 10 |
1,23,7.8,9-HxCOD | us | 5.0 u | 20 | U | 10 |
1.2,3,4,6,7,8-HpCDD | u | 100 u | 40 | [V 40 |
ocbD | uJ | 19.0 ud | 140 | w | 80 |
i | | | { |

2,3,7.8-TCOF | U | 30 | u | 10 | w| 10 |
1,2,3.7.8-PeCDF | u| 20 | | 10 | Ul | 10 |
2,3,4,7,6-PeCDF | w 3.0 w 20 | ul | 10 |
1,2.3.4,7,6-HxCDF | ul | 3.0 (V| 20 | U | 10 |
1,2,3.0,7.8-HxCOF | [VA] 3.0 v | 20 | u | 10 |
1.2.3.7,8 9-HxCOF i us | 40 Ul 30 | u 20 |
2,3,4,6,7,8-HxCOF | ul | 3.0 u | 20 | v | 10 |
1.2,3.4,6.7,8-HpCOF | w | 5.0 u | 30 | u | 30 . |
1.2.3.4.7.8.9-HpCOF | ul | 60 | U | 30 | ST 40 |
OCODF | u | 60 | (VI 50 | u | 30 |
| | | | | |

Hexachloroxanthene | w | 20000 U | 20000 | v | 20000 |
| =um na sas sz= -.I nam --‘

TOXICITY EQUIVALENCY: | o.ouJ | 00U | oou) |
“DILUTION FACTOR: | 10 | 10 i 10 i

DATE SAMPLED: | 01/16/99 | . 01/15/99 | 01/15/89 |

DATE OF RECEIPT:| 01/18/89 | 01/16/99 | 01/18/69 |

SAMPLE EXTRACTION DATE: | 01/22/89 } 01/26/99 [ 01/26/89 ]
ANALYSIS DATE: | 01/25/89 i 01127199 | 0127199 |

GC/MS 1D | AAL25020 | AAL 25021 | AAL 25022 |

* = These values are EMPCs (Estimated Maximum Possible Concentration); Values without an "~ are the Detection Limits.






\WEST: NI Sean Lennedos
v\ comoacomuiny Reference 65 e

Qriginato

‘ PHONE CONVERSATION RECORD

Conversation W|th Date yﬁ’. / 95 / ?C/
name Dr_Bob Marshu/| D/rec/arﬁ/j /«/ / A Time (650 AMEN)
Company [C KI Df/d// /ﬂtﬂf ﬂ/ /47

Address «.3 ﬂ//O/ 5/ " X Originator Placed Call
/0 (27 / Ll / Z O Originator Received Call
Phone (401 ) SO - 8&53/ W.0. No. DEOFFO/ O POSSSE

Subject AJOMdS @/afuz,tef /e (2% B /74 rn?%?é/oa\

Notes:

L < ‘/é(,. A romz <t ﬂclfucff/ <7 /4 /7////L
kA ang 1[5y //5%/\/77 \e/és |

L. /Mifs/zc// Ao o L nk Lhere aus 42y
L 8 2o [P rsh prded ulE Ao,
P Loy Diaian oy o s Al AANE ot
| %@ Lhe (7706 £rSH /m:y/)%&//n %//w Sy

/@fa ////44 ‘?%L /%/&/’%//a/\ A /x{f ﬁ/d// 7/ /4}#\
aﬂﬁw’c//»/m é’ﬂ///?[/s\ /o/ ﬁ///%m [d//{ Lot 27)4%
Lrom J L once  forver 47 AL
Nayrazans e/ fay Dr. Miysha/l Jﬁc/{z( 40
Hry e Lolbwinl p240/€ ¢
‘J Dr. /‘;7/7/:/ (TS ia - /%’09&&9'&7’%

ol fF oo Loton,
Dr TS50 4 Wﬁf//@/zé&/é/@/)%?&— A
27T DI | X210 5=

[} File V)0 7% e /%2/717/} ~ES
O Tickle File _1 / Follow-Up-Action:

‘ O Follow-Up By:
0 Copy/Route To:

—_— ,/

Originator’s l@@ﬂ,&t“%

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







| ‘  PHONE CONVERSATION RECORD

Svan Kernedy

Criginator

Reference 66

Conversation with: o dlrofper r< | pate S| 4 2 7
Name &/O/M/Zéde—lirynﬁrmz;d/\%’f@}znfﬂme /0 50 JamPM
Company /- §.6.5. ﬁ@ﬁd@wf/ffs ‘
Address Originator Placed Call

'19657[0 n V /4 20 /q 2 g Criginator Received Calil
phone [~ FVO- YR (,—2000 ___  wo.Ne. 20T N Jo/ FOHSTD
Subject_£/S'GS gffﬂzﬁ//ry@fér for /[/!/dé;‘/j/d wA

Notes: Zd//MZS%QC 056//?\;0 0555 ///X C/S///ﬂ/ ""'«/d(/é’/ 5%/#5(1417’5&

e ) o2 _stated et She cafial A4
LS AS Lty £Osv0rces Division of 4be.
Mo <sachuse s Distrit prce gl a58eA
2 e, /. PSP i fagbr LS

® Corintla 156 For Ao Exp/dnd m which
ZC 1 BIisY W g e Frorm e M srre”
p A le 127 Led _ust o /S

Vi R
B e Lusdrédale / "/4?242 <
O Tickle File L Follow-Up-Action:
O Follow-Up By: ‘
O Copy/Route To:

— / 7
Originator’s Igi 4

REW 110-4-81 R 1423-1823 4/16/93






WEST: I o Sualonrdy

Reference 67 . Originator

‘ ' | PHONE'CONVERSATION RECORD
Cohversatloﬁ with: | | pate _ S 125 1 77
Name f // WM{/ Time /00 AM/PM
Company ‘ ,
Address _oZ20 7Y SW//A CS;[ X Originator Placed Cail
/{/ // 2/ /d (HLe L O Originator Received Call
phone { HO1) A3A~ S:IL%Q W.0. No. 2009L0 4/ W/ 75550
Subject éﬂ/{"’@md/ brammd! foal 7257 9/ ppsite 57 7 /#y (/)

Notes:

| M Whcearn Sated Hut le  tos
_&&%%fdm A _fak F2st cphyeh
7<, Ltrrormed 1A Aoveg ber /976%
on He. VST, T he. /ST pas<ed e

Foct< AF Lhat 2o . Be 2750 5 o Forl
Py LAt 7 Dds Bren AL ted Soie
"N mbols /990, il ) SHE- fas
Dad Frplble Joratms’ %/ Al LA
s i ars oS Lot Ytae TrlSU s
OF Lre ////z////ﬂﬁe//ﬁ/”é/ Fe<F S e,

T gk uo do dyte AW/Z //5/ /s 4> P
7@//*%9//75%6/ 771 G?znc_, (5T

e afinche

l_

% Fite Conlredede_Manul 765 |
(0 Tickle File L f Follow-Up-Action:

: ‘ O Follow-Up By:
' O Copy/Route To:

) i 1

Originator’s |w@{$ﬁ$@

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



FROM

CENTREDALE MANCOR

PHONE NO. @ 481 231 2523

CENTREDALE MANOR
2074 SMITH STREET
NO. PROVIDENCE RI 02911

BHONE: 401-232-3770
FAX: 401231-2523

May. 27 1999 U8:48AM P1

DATE: 5.27-97
TO: S, PlenedY
FROM: 2/ Vaccaeo

NO. OF PAGES INCLUDING COVER SHEET __ &

COMMENTS:



FROM :

CENTREDALE MANOR PHONE NO. @ 481 231 22523 May. &¢ 1397 C8.40H1

U/ 20788 ML 2dcld) e

,\

.

1AGR

NDE ENVIRGNMENTAL CORPORATION NDE

3906 WALL STREET, SUITE 308
AUSTIN, TEXAS 78754 S . .
(512) 719-4838
FAX (§12) 7194986

WORK OROER NUMBER; 723711

TESTDATE:  Novembar 11, 1996
g7E: CENTERDALE MANOR

GUENT: AALANCO SERVICE CORPORATION

CENTERDALE MANOR

1 \l 2074 SMITH ST N

GEN ‘1\ N. PROVIDENCE, Rl -
] | M

(JZ“VENT ' | ' J ‘ ‘

500

DRIVEWAY




FROM : CENTREDALE MANCR : PHONE NO. : 401 231 2523 May., J¢ 1272 <o.a7h 7o

UD/ 28238 N kA LU L

\NDIVIDUAL TANK/LINE/LEAK DETECTOR TEST REPCRT
NDE ENVIRONMENTAL CORPORATION

TESTDATE: Movember 11, L9968 WORK ORDER NUMBER: 723711
CLIENT:  AALARCO SZR €T CORPORATIO

s 3,

. '0 .0
Product: Bottom to grade fill in inches: 19.0
Capacity in gallons: Fill pipu length in inches: 33.0
Siamater In inches: Fill pipe Giameter in inches: 2.0
Length in inches: Stage | vapor recovery: RONE
Material: Slaga il vaper recovery: e

Tark: O .

Marifcided Vent. MO ' . B
= T T e R A

Fatied/rapl

Psl at tank b::hvm: 1.50 ’ dstector. detactor
Fluld lovei in as: 36.00 , thod:

UFT/OFT. urr Ribibriood
Fiuid volums in wm'n . 389 Modelt
Water lovel in inches: 0.00 SN:
Test time; 08:55-10:57 Open time in Soc:
Number of thermistars: 4 Helding psi:
Specific gravity: 0.a38 Resfiency o¢:
Water table depth in inches: : - Vlvest leax rate mimir:
‘ Dstenmined by (mathod): + MO WELL oS etaring pei
Leak rate in gph: -0. . .
RESULT DASS Caiib. leak in gph:

Testm& .!Iﬂls—.Cfﬂylt- Material:
. Testtime: 11:10~-11:40 o xre(ln)-. COPPER o CORPER o
s e wa Longh () 25,0 3.0
Ullage pressure: 3,00 . Tost pe:
RESULT. pass 11 Breedback ce:
DATA FOR UTS=4T ONLY: . Tost time (Mmin):
Time of test 1! 11:30-13130 Tt 12 At it
Temperature: 50.00 vol dhrge o
flow rate (efn): 0.200- . Tost 2 emst me:
Time of tegt 2: 11:30-13330 vl ch:
Temperature: 50.00 fms;dm.'m.: }
Flow rate (¢fh): 0.200- frigh pat
Time cfteat 3: 21:30-11:40 ol change o
Temperature: 50.00 Final uph:
Flow cate (cfy): ©.300- RESULE:. .
; st type:
PR GO M E N o e o S Pump type: ROINR Pump make: NOMR
! OERTeie] 1% Al R T A S S
|

. 908 WALL EYREET SUITE 306, AUSTIN, TEXAS 79754 (812) 719-4439




FROM : CENTREDALE MANCR PHONE NO.

05728749 WED L1 14 I'aa 1 401 231 2523 May., 27 1999 28:58RM P4
5 '

TI\E TYORAGE TANKSY

NDE ENVIRONMENTAL CORPCRATION
’ 8308 WALL STREET, SUITE 308
AUSTIN, TEXAS 78754
{812) 719-4633
FAX (512) 719-49886

TEST RESULT SITE SUMMARY REPQRT
TEST TYPE: Suvs Teat

TEST DATE: Wevembezr 11, 1998  WORK ORDER NUMBER: 733711
" GLENT. AALANCO SERVICE CORPORATION " SITE: CENTERDALE MAROR
80~3 TURMPIEE ROAD _ 2074 DCTE STRER?
WESTBOROUGR, MA 01581 : RORTE FROVIDENCE, RI 02911

)~ §66 - XIS -66 T8
ATTN. STEVE NeCARTHY

The icllowing tests were conducted at the site sbove in acsardance with all applicable portions of Federal, NFP A and iccal regulations.

Tank Tests

2 g’s#*ﬂvh\‘r«'z{m«, A
25 A K P B

Line and Leak Detactor Tests

NDE appreciates the opportunity 10 2eve you, and locks forward to workdng with you in the kutura. Please uil ary time, day or night, whan you need ug.
NDE Customer Servica Representative:

Tost conductad by:
RUSSELL PRESTON

SHAWYN CONRAD

Reaviewead: E ; 2z b%mmﬁcaﬁon Number:~




FROM : CENTREDALE MANOR PHONE NO. : 491 231 2523 Jun., 21 19SS 12:20PM P1

' CENTREDALE MANOR
2074 SMITH STREET
NQ. PROVIDENCE RI 02911

PHONE: 401-232-3770
FAX: 4012312523

FAX COVER SHEET

DATE: b -21-97

o M Kewwedy
‘ FROM: 54/,{/ \ACC%

NO. OF PAGES INCLUDING COVER SHEET __ 5

COMMENTS:



FROM : CENTREDALE MANOR PHONE NQ. : 4@1 231 2523 ¢ Jur. 21 1999 12:20PM P2

CERTIFICATE OF UNDERGROUND STORAGE TANK SYSTEM TESTING

g » Tanknology
. , 8000 SHOAL CREEK, BUILDING 200
F AUSTIN, TEXAS 78757
\ (512) 451-6334
FAX (512) 458-1459

TEST RESULT SITE SUMMARY REPORT

TESTTYPE. guzre Test PURPOSE:! REQUEST
TEST DATE: 0g/02/99 CUSTOMER PO: 3 2265 WORK ORDER NUMBER: 7122609
CLIENT: AALANCO SERVICE CORPORATION SITE: CENTERDALE MANOR

80~p TURNPIKE ROAD 2074 SMITH STREET

WESTROROUGH, MA 01581 - NORTH PROVIDENMCE, RI 02911

STEVE McCARTHY ANNE
(508) 366-1449 : ‘ (401)232-3770

Tank Tests

The following test(s) were conducied at the site above in accordance with all ipplicable portions of Federal, NTPA and local regulations

1 | DIESEL 1,300 48.00 - PASS. 0.016 PASS

1 | DIESEL

Tanknology appreciates the opportunity 10 serve yau, and looks forward to working with you in the future. Pleass call any time, day or
night, when you need us.

Tanknoiogy representative: ' Test conducted by:
To¥ PRESNAL : SHAWN P. CONRAD

Reviewed: » Technician Certification Number: 5019

Printed 06/09/1889 17:34 KOHLMEYER

!

{



FROM :

CENTREDALE MRNCR

PHONE NO.

! 401 231 2523

Jun. 21 1999 12:21PM P3

R

INDIVIDUAL TANK INFORMATION AND TEST RESULTS

TEST DATE: 06/02/99
CLIENT. AALANCO SERVICE

Product przseL

Capacity in gallons: 1,000
- Diameter in inches: 48.00
Length in inches: 66

Material: sTERL

COMMENTS

aw

8900 SHOAL CREEK, BUILDING 200

AUSTIN, TEXAS 78757 (312) 451-8334

Tank manifolded: '
Vent manifolded: yo

Vapor recovery manifoided: o

‘Qverdill protection: xo
Ovarspill protection: xo
Instailed:
CPinstalledon:. s /

WORK ORDER NUMBER: 7122909
SITE: CENTERDALE MANOR

Bottorn to top fill in inches:

Bottom to grade in inches: 79.0
Fiil pipe length in inches: 32,0
Fill pipe diameter in inches: 2.0
Stage | vapor recovery: NONE
Stage il vapor racovery: NONE

1.00

31.00

UFT/OFT; UET

Fluid volume in gallons: 645
Tank water level in inches: 0.00
Testtime: 10:35-13:30

Number of thermisters: 4

: Specific gravity: 0.850
Water table depth in inches: $99.00
Determined by (method): NO WELL
Leak rate in gph: 0.016

Result: PASS

COMMENTS

Make;

Model:

S/N:

Open time in sec:
Holding psi:
Resiliency ¢¢:
Test leak rata mi/m;
Metering psi:
Calib. leak in gph:
Results:

COMMENTYS

5

LD.# LD. M L.D. #2 LD.#2

NOT

TESTED TESTED

owipassed Failed/replaced New/passed Failed/tepiaced |

Testtime: 13:40-13:42
Ullage valume: 355 Material’ COPPER COPPER
Ullage pressure: Diameter (in): 0.5 0.5
Results: PASS Length (fty 25.0 25.0
e : Test psi: :
DATA FOR UTS-4T ONLY: Bleedback cc:
Time of test 1: Test time (min):
Temperature: Start time: NOT NOT NOT . NOT
Flow rate (cth): End time: TESTED TESTED TESTED TESTED
Time of test 2: Final gph:
Temperature: Result:
Flow rate (cfh): Pump typa: NONE
Time of test 3: Pump make: BONE
Temperature: )
) Fiow rate (cfh): impact Valves Operational:
COMMENTS COMMENTS
The acoustie ullage passed.

P T S eI

Printed 06/06/1699 17:34 KOMLMEYER

8



FROM : CENTREDALE MANOR PHONE NO. @ 401 231 2523 Jun, 21 1989 12:22PM P4

R ——
- &
8900 SHOAL CREEK, BUILDING 200
P~ : : AUSTIN, TEXAS 78787 -

(512) 451-6334
FAX (512) 458-1459.
TEST DATE:g6/02/99 ' WORK QROER NUMBER7122909
CLIENT.AALANCO SERVICE CORPORATION S(TE:CENTERDALE MANOR
COMMENTS
The tank passed.
N ’

TER M T e 2 e o

Printed 08/09/1899 17:34 KORLMEYER



FROM : CENTREDALE MANOR PHONE NO. : 4@1 231 2523 © Jun. 21 L1399 12:23PM PS5

, . | SITE DIAGRAM |
. | f‘-'ladmobgy

8900 SHOAL CREEK, BUILDING 200
AUSTIN, TEXAS 78757
(512) 451-8334
FAX (512) 459-1458

TEST DATE: 06/02/99 , ’ WORK ORDER NUMBER122909
CLIENT:AALANCO SERVICE CORPORATION SITE: CENTERDALE MANOR

ERDALE MANOR -

Printad 06/08/1999 17:34 KOHLMEYER

10






Reference 68

OPUSquan  29-0CT-1998 Page 1
USEPA - ITD ' page 12 of 12
FORM 1B EPA SAMPLE NO.

PCDD/PCOF CONFIRMATION ANALYSIS DATA SHEET

‘Lab Name: USEPA REGION VII Bpisode Yo.:
Contracz No.: SAS No.: Lab Sample ID: AAL24016
Matrix (aqueous/solid/leachate): SOIL Sample Wt/Vol: 10 g or mL:
Sample Receipt Date: Initial Calibration Date: 01/08/98
Ext. Date: 10/06/,98 Shift: Instrument ID: ZAB-Z4F
Analysis Date: 26-0CT-98 Time: 12:16» : GC Column ID: dbs
Extract Volume {(uL): 20 Sample Data Filename: AAL24016
Injecrion Volume (uL): 1 : Blank Data Filename: AAL24902M
Dilution Factor: Cal. Ver. Data Filename: CS3102698
Concentration Units (pg/L or 2g/Xg dry weight): % Solids: - (/4 .C
CONCENTRATZION. DETECTION . ION ABUND. RRT
ANALYTE ?‘OU’ND LIVIT RATIO (1) (1)
2,3,7,3-TCDD 90.129 - 0.388 0.72 1.002
1,2,3,7,3-PeCDD 0.499 ¥ v é.ii: 1.00
1,2,3,4,7,8-HxCDD 0.328 hd 1.13 1.001
1,2,3,6,7,8-HxCDD 1.750 0.431 1.16 1.001
1,2,3,7,8,9-HxCDD 2.019 § . R 1.000
1.2,3,4,5,7,8—H9CDD 43.241 0.985 0.93 1.000
oCDD 202.089 L. 0.94 1.000
2,3,7,8-TCDF 4.394#1\'1—\‘) 0.590 @se> . 1.002
1,2,3,7,8-PeCDF b . . b *
2,3,4,7,3-PeCDF * 1.303 ’ * .
1,2,3,4,7,8-8BxCDF * b hd *
.1,2,3,6,7,8-HxCDF * 0.663 * -
1,2,3,7,8, 9-HxCDF . 0.358 - .
2,3,4,6,7,8-HxCDF - hd hd d
1,2,3,4,6,7,8-HpCDF 8.185 Y . 0.730 d.48° 1.000
1,2,3,4,7.8,9-HpCDF A1.305’ 0.706 - 1.001
OCDF ' 16.132 . 1.00 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Method 1613

6/90

B 2524
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OPUSquan  29-0CT-1998 Page 1
USEPA - ITD Page 14 of 14
FORM 1B EPA SAMPLE NO.

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

.Lab Name: US IPA REGION VII

Contract No.:

SAS Yo.:

Episode No.:

Lab Sample ID: AAL24017
1

Matrix (aqueous/solid/leachace): SOIL Sample Wt/Vol: 10 g or mL:

Sample Receipt Date: Tnitial Calibration Date: 01/08/98

Ext. Dace: 10/06/98 sShift: Instrument ID: ZAB-E4F
Analysis Dace: 26-0CT-98 Time: 13:26» - GC Column ID: dbs

Sample Data Filename:

Extzact Volume (ul): 20 AAL24017
Injection Voiume (ul): 1 Blank Data Filename: AAL24902M
Dilution Tactor: cal. Ver. Daca filename: CS3102698
Concencration Jnits (pg/L or ng/Xg dry weight): % 'solids: ?,2 7/ .
‘ & tuipgc
CONCENTRATION DETECTICN ION ABUND. RRT
ANALYTE FOUND LIMIT RATIO (1) (1)
2,3,7,3-TC2D 217.878 0.362 Q.77 1.001
1,2,3.7,3-27eC3D 0.593 % . T 1S 1.000
1,2,3,4,7,8-HxCDD 1.334 ¢ . s 1.001
1,2,3,6,7,8-4xCDD 3.298 0.327 1.2% 1.000
1,2,3,7,8,3-HxCDD 3.569 B 1.7 1.000
1,2.3.4,5,7,8-HpCDD’ 73.615 0.595 1.3¢9 1.000
0coD 460.760 . 0.37 1.000
2,3,7,8-TCOF 5.7559\11»"'"t . Qs 1.001
1,2,3,7,8-PeCDF 0.262 ¢ - 0.30 > 1.001
2,3,4,7,8-PeCDF 1.1357 . S Q2s 1.001
1,2,3,4,7,8-HxCDF 4.749 b 1.38 1.000
1,2,3,6,7,8-HxCDF v2.968 0.402 1.38 1.Q001
1,2,3,7,8, 9-HxCDF . 0.413 . »
2,3,4,6,7,8-HxCDF 2.720 ¥ . ’ B 'GL.E&) 1.001
1,2,3,4,6,7,8-dpCDF 117.322 0.344 1.02 1.000
1,2,3.4,7.8,9-HpCDF 0.842 * 1.04 1.000
QOCDF 48.118 * 0.88 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Method 1613

6/90

poxt et 02
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OPUSquan  16-NOV-1998 Page 1
USEPA - ITD page 9 of 9
FORM 13 EPA SAMPLE NO.

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII Episode No.:

Contract No.: SAS No.: Lab Sample ID: AAL24028

Matrix (aqueous/solid/leachace): SOIL Sample Wt/Vol: 10.5 g or aL:

Sample Receipt Date: Initial Calibration Date: 01/08/98

Exc. Date: 10/14/98 shifet: Instrument ID: ZAB-E4F

Analysis Dace: 28-0CT-98 Time: 14:27» GC Column ID: dbs

Extract Volume (ul): 2Q - Sample Data Filepame: AAL24028

(1) Contrac:-requir

Injection Volume (uL): 1 Blank Daca Filename: AAL24903M
Dilution Factor: Cal. Ver. Data Filename: CS3102898
Concentracion Units (pg/L or ng/Xg dry weight): % Solids: J?Z)
CONCENTRATION DETECTICN ION ABUND. RRT ET/\I/“Cr
ANALYITE FOUND LIMIT RATIO (1) (1)
2,3,7,8-TC0D 2240.420 0.308 .30 1.001
1,2,3,7,8-2eCDD 3.37Q 1.340 1.47 1.3201
1,2,3,4,7,8-8xCDD 6.995 0.628 1.13 1.001
1,2,3,5,7,8-HxC2D 21.171 0.356 1.42 1.000
1,2,3,7,8,3-HxCDD 25.329 0.398 1.21 1.000
1,2,3,4,6,7,8-HpCDD 536.134 2.763 1.04 1.001
QCDD 3462.492 5.302 0.94 1.000
¥
2,3,7,8-~TCDF 12.766 TR0~ 0.467 éﬁ’z,‘ 1.002
1.2,3,7,8-2eCOF 2.751 % 0.398 27 1.001
2,3,4,7,8-PeCDF 5.414 0.311 - .51 1.001
1,2,3,4,7,8-HxCDF - 0.528 o *
1.2,3,6,7,8-HxCDF 9.750Q 0.47 1.21 1.000
1,2,3,7,8,9-HxCDF ’ * 0.245 . . -
2,3,4,6,7,8~HxCDF 6.615 0.208 1.31 1.000
1.2,3,4,5,7,8-HpCDF * 2.43% b hd
1,2,3,4,7,8,9-dpCDF 8.382 - 2.454 1.14 1.000
OCDF 347.424 : 15.292 Q.97 1.003

ed limits for RRTs and ion abundance ratios are specified

in Tables 2 and 3A, respectively, Method 1613

6/90

HCX: L/?()?
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OPUSquan 5-NOV-1998 . Page 1

USEPA - ITD Paga 6 of 6

FORM 1B EPA SAMPLE NO.
PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII Episode No.:

Contract No.: . SAS No.: Lab Sample ID: AAL24032
Matrix (aqueous/solid/leachate): Sample Wt/Vol: ~ g or mL:
Sample Receipt Da:é: Initial Calibration Date: 01/08/98
Ext. Date: 10/15/98 Shifet: Instrument ID: ZAB-E4F
Analysis Dace: 29-0CT-98 Time: 14:38» GC Column ID: dbS
Extract Yolume (uL): 20 Samﬁle Data Filename: AALZ4032

Injeczion Volume (ul): 1 Blank Data Filename:

Dilution Faczor: Cal. Ver. Data Filename: CS3102998
Concencration Units (pg/L or ng/Xg dry weight): % Solids: 2?:)/ E§
CONCENTRATION DETECTION ION ABUNT. RRT . s

ANALYTE FOUND LIMIT RATIO (1) (D N ENMIITC
2,3,7,3-TCOD 75.91% . 0.31 1.001
1,2,3,7,8-2eCOD v - - -
1,2.3.4,7,8-HxCOD o . - -
1,2,3,5,7,8-HxCDD . 1.074 » .
1,2,3,7,8,9~HxCDD - . . -
1,2,3,4,5,7,8-HpCoD 8.577 1.885 1.17 1.001

ocoD ‘ 40.165 . 0.76 1.001
2,.3,7,3-TCDF 1.109 1 . 55 > 1.001
1,2,3,7,8-PeCDF - - -
2,3,4,7,8-2eCDF - -
1,2,3,4,7,8-HXCDF » . " -
1,2,3,6,7,8-HxCOF 1.134 * 0.900 ‘ .ﬁ:;;) 0.996
1,2,3,7,8,9-HxXCDF T ' . T2 .-
2,3,4,6,7,8-HxCDF . . - -
1,2,3,4,6,7,8-HpCOF g.o61 # 2.11§6 (1.55) 1.000
1,2,3,4,7,8,9-HpCDF - . 2.664 . »

OCDF : 6.858 # * .57 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Method 1613

§/90
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OPUSquan

Page 1

®

5-NOV-1998

USEPA - ITD

FORM 1B

page 8 of 8

EPA SAMPLZ NO.

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Nama: USEPA REGION VII

Contract No.:

SAS Yo.:

Macrix (aqueous/solid/leachate):

Sample Receipt Dace:

Ext. Date: 10/15/98 shife:

Analysis Date: 29-0CT-98 Time: 15:45» :

Ext:éc: Yolume (uL}:

Injection Volume (ul):

Dilution Factor:

20

1

"Episode No.:

73

Lab Sample ID: AAL2ALH>™

Sample Wt/Vol:

g or mL:

Initial Calibration Date: 01/08/98

Instrument ID: ZAB-Z4F

GC Column ID: dbs

Sample bata Filepame: AAL24033

Blank Data Filename:

Cal. Ver. Data Filename: CS3102998

Concentracion Units (pg/L or ag/Xg dry weighz):

% Solids: %b . \

CONCENTRATION DETECTION ICN ABUND. RRT
ANALYTE FOUND LIMIT RATZO (1)~ (L)
2,3,7,8-TCOD 1147.582 0.407 0.30 1.0C2
1,2,3,7,3-2eCoD 0.350 0.963 3.98 1.001
1,2.3,4,7,8-HxCOD - 0.410 . .
1,2,3,5,7,8-HxCDD 1.728 0.392 0.31 1.001
1,2,3,7,8, 9-HxCDD . 0.405 . -
1,2,3,4,5,7,3-4pCoD 20.361 0.547 1.17 1.000
ocoD 89.394 1.051 0.93 1.001
2,2,7,8-TCDF 2.243 0.268 1.20 1.062
1.2,3,7,8-PeCDF 0.498 0.774 - 0.94 1.001
2,3,4,7,8-2eCDF 0.603 0.500 1.08 1.000
1,2,3,4,7,8-HxCDF 1.926 0.477 1.19 1.000
1,2,1,6,7,8-HXCDF 1.271 0.424 1.22 1.000
1,2,31,7,8,9-HXCDF » ©0.293 » -

- 2,3,4,6,7,8-HXCDF 0.909 0.205 0.44 1.000
1,2,3.4.6,7,8-HpCDF 14.142 -\&®  0.778 1.43 1.000
1,2,3,4,7,8,9~-HpCOF * 0.886 . »
OCDF §.588 0.622 0.82 1.004

(1) Concract-required limits for RRTs and ion abundance ratios are specified

in Tables 2 and 3A, respectively, Method 1613

Hex = 43.5""%}‘

6/90
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QPUSquan 5-NOV-1998

Page 1

U

SEPA - ITD

FORM 13

Page 11 of 11

EPA SAMPLE NO.

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA RﬁGION VII
Contract No.: SAS Yo.:
Macrix (aqueous/solid/léachate):
Sample Receipt Date:

Ext. Date:.10/15/98 Shift:

Analysis Date: 30-OCT-98 Time: 11:12»
éxtrac: Volume (ul): 20

Injection Wolume (uL): 1

Dilution Factor:

Episode No.:

Lab Sample ID:

Sample Wt/Vol:

3
g or aL:

Initial Calibration Date: 01/08/98

Instrument ID: ZAB-Z4F

GC Column ID: dbs

Sample Daca Filename: AAL24035

Blank Data.Filename:

Cal. Ver. Datca Filename: CS3103098

P ‘\
% Solids: B (1 * 5”1}3,_

Concentracion Units (pg/L or ag/Xg dry weight!:

 CONCENTRATION
ANALYTE FOUND
2,3,7,8-7COD 39.167
1,2,3,7,3-2eC2D -
1,2,3,4,7,8-HxCOD 1.021 &
1.2,3.6,7,8-HxCDD 3.955
1,2,3,7,8,9-HxCDD 5.379 £
1.2,3,4.6,7,8-HpCOD 84.685
ocop 538.535
2,3,7,8-TCOF 0.978
1,2,3,7.8-PeCDF *
2,3,4,7,8-PeCDF 0.7%0
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 0.929
1,2,3,4,6,7,8-HpCDF 24.810 A
1,2,3.4,7,8,9-HpCOF .
OCDF 29.599

DETECTIC
LIMIT

0.:2

[&]

1.392

QOO
-
w
»

1.10
3.305

0.226

-

L1681

o
w
~
-3

.343
.163
.762
.532

QoNN

2.137
1.735

4.168

ION ABUND. RRT

RATIO (1) (1)
3.73 1.9002
59.50: 1.000
1.26 1.000
.93 1.000
1.08 1.000
Q.98 1.000
0.687 1.002

. .82> 1.001

» -

- - .
1.14  -: 1.000
Tty o 1.000
» »
0.96 1.004

{1} Contract-required limits for RRTs and ion abundance ratios are specified

in Tables 2 and 3A, respectivel

Hox - QY20 ”‘%
J

y, Method 1613

6/90
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QPUSquan 12-NOV-1998 Page 1

USEPA - ITD “  page 17 of 17

FORM 1B SPA SAMPLE NO.
 PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII Episode Neo.:

Contract No.: SAS No.: Lab Sample ID: !

Matrix (aqueous/solid/leachate): Sample We/Vol: g or aL:

~ sample Receipt Date: Initial Calibration Dacte: 01/08/98

Ext. Date: 10/21/98 sShift: Instrument ID: ZAB-Z4F

Analysis Date: 2-NOV-98 Time: 14:04» GC Column ID: dbS

Extract Volume (uL): 20 o Sample Data Filename: AALZ4036

Injection Volume (uL): 1 ' Blank Data Filename:

Diluction Factor: . Cal. Ver. Data Tilename: CS3110298

Concentration Units (pg/L or ag/Kg dry weight): | % -Solids: ~5—~‘§{‘€:

CONCENTRATICN DETECTICON ION .;sr::m. . RRT
ANALYTE FOUND LIMIT TIO (1} (1)
7 E v

2,3,7,3-TC2D 5653.389 4.763 0.78 1.001
1,2,3,7,3~-PeCDD h 4.79S - M
1,2,3,4,7,8-HxCDD 9.212 1.159 1.35 1.000
1,2,3,6,7.8~HxCDD 21.121 1.113 1.35 1.001
1,2,3,7,8,9-HxCDD 28.104 1.146 1.29 1.000
1,2,3,4,5,7,8-HpCDD 496.335 3.2386 1.0 1.000

QczD 2541.007 : 2.840 0.9%0 1.000
2,2,7,8-TCDF 320.849 3.482 0.79 1.001
1,2,3,7.8-PeCDF 82.162 3.561 1.54 1.003
2,3,4,7,8-PeCDF . . 10.180 < v -
1,2,3,4,7,8-HxCDF 22.578 2.593 1.25 1.000
1,2,3,6,7,8-HxCDF 10.952 2.446 1.17 1.000
1,2,3,7,8,9-HxCDF . ' - 2.293 o » ’ .
2,3,4,6,7,8-HxCDF . 4.392 £ 1.935 (I8 > 1.000
1,2,3,4,6,7,8-HpCDF 40.289. 0.951 . 1.13 - 1.000
1,2,3,4,7,8,3-HpCDF N 3.741 - 1.006 1.06 1.000

ocoF ' 48.219 0.5616 0.39 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Method 1613

6/90
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| oPUSquan  12-NOV-1998

Page 1

USEPA - ITD tage 18 of 38

FORM 1B SPA SAMPLE NO.

PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII

Contzact No.:

SAS No.:

Macrix (aqueous/solid/leachate):

Sample Receipt Date:

BExt. Date: 10/21/98 shife:

Episode No.:

Lab Sample ID: AL Ao 3F
Sample Wt/Vol: g or =aL:
Initial Calibration Date: 01/08/98

Instrument ID: ZAB-Z4F

Analysis Dacte: 2-NOV-98 Time: 15:07» GC Column ID: dbS
Extract Volume (uL): 20 Sample Jata Filename: AAL24037
Injection Volume (uL): 1 Blank Jata Filename:
Dilucion Factor: Cal. Ver. Data Filename: <S3110298
Concentration Units (pg/L or ag/Kg dry weight): % 3o0lids: ya)/ ” ’:/"I pe
CONCENTRATICN DETECTION ION AZUND. RRT
ANALYTE FOUND LIMIT RATIC 1) (1)
2,3,7,3-TCDID 1.513 ¥ 0.329 23 1.001.
1,2,3,7,8-2eCOD - 0.530 - .
1,2.3,4,7,3-HxCDD 1317 4 0.579 22 1.900
1,2,3,5,7,8-4xCID 3.563 0.512 22 1.000
1,2,3,7.8,9-HxCDD . 3.903 0.548 1.14 1.000
1,2,3,4,6,7.8-HpCDD 61.454 0.572 0.92 1.000
ocoD 321.000 1.329 0.78 1.001
2,3,7,8-TCDF 0.662 W 0.429% .56 1.002
1.,2,3,7,8-PeCDF 0.211 * 0.266 3 1.001
2,3,4,7,8-PeCDF 0.516 g 0.224 .94 1.001
1,2,3,4,7,8-HxCDF - 0.613 : . -
1,2,3,6,7,8~HxCDF 0.586 # 0.485 1.000
1,2,3,7,8, 9-HxCDF . 0.227 g .
2,3,4,6,7,8-HxCDF . 0.344 -
1,2,3,4,6,7,8-HpCDF 5.850 4 2.171 g.@ 1.000
1.2,3,4,7,8,3-HpCDF . 0.817 O . .
OCDF 4.941 ¢ 1.037 1.003

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Methed 1613
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USEPA - ITD Page 13 of 13

) FORM 1B EPA SAMPLE NO.
PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII Episode No.:
Contract No.: SAS No.: Lab Sample ID: AAL24038
Matrix (aqueous/solid/leachate): SOIL Sample Wt/Vol: 10.1 g or aL:
Sample Receipt Date: : Initial Calibration Date: 01/08/98
Ext. Date: 10/23/98 shift: Instrument ID: ZAB-E4F
Analysis Date: 2-NOV-98 Time: 16:10» GC Column ID: dbS
Bxtract Volume (ul): 20 Sample Data Filename: AAL24038
Injection Volume (uL): 1 Blank Data Filename: AAL24904M
Dilution Factor: Cal. Ver. Data Filename; €S3110298
Concentration Units (pg/L or ng/Kg dry weight): ’ %'Solids: 575:: 5;
. CONCENTRATION DETECTION ION ABUND. RRT
ANALYTE FOUND LIMIT RATIO (1) (1)
2,3,7,8-TCDD 1.338 1.206 0.73 1.902
- 1,2,3,7,8-PeCDD . 0.734 . .
1,2,3,4,7,3-HxCDD 1.178 0.351 1.16 1.000
1,2,3,6,7,8-#HxCDD 3.355 0.349 1.09 1.001
1,2,3,7,8,9-8xCDD . 2.949 0.354 1.25 1.001
1,2,3,4,6,7,8-HpCDD 65.697 1.520 0.94 1.000
~ QCDD 365.660 1.086 Q.85 1.000
2,3,7,8-TCDF. b 0.584 o *
1,2,3,7,8-PeCDF hd 0.311 M b
2,3,4,7,8-2eCDF * 0.361 - -
1,2,3,4,7,8-HxCDF 0.635 0.582 ©1.16 1.000
1,2,3,6,7,8-HxCDF hd 0.550 - b4
1,2,3,7,8,9-HxCDF o 0.864 b -
2,3,4,6,7,8-HxCDF . 0.644 .. S
1,2,3,4,6,7,8-HpCDF 4.678 1.494 0.90 1.000
1,2,3,4,7,8,9-HpCDF * 1.852 - »
OCDF 8.571 0.809 0.70 1.003

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in 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 VII Episcde Yo.:

Contract No.: SAS No.: Lab Sample ID: AAL24039

Matrix (aqueous/solid/leachate): SOIL Sample Wt/Vol: 1.33 g or mL:

Sample Receipt Date: Initial Calibration Dace: 01/08/938

Ext. Date: 11/23/98 Shift: : Instrument ID: ZAB-24F

Analysis Date: 24-NOV-98 Time: 12:38» o GC Column ID: dbs

Extract Volume (uL): 20 " . Sample Data Pilename: AAL24039R

Injection Volume (uL): 1 ' 8lanx Data Filename: AAL24907Y

Dilution Factor: Cal. VYer. Data Filername: CS3112498

Concentration Ynits (pg/L or ng/Xg dry weight!: ' % Solids: ?‘2 . ‘;/

CONCENTRATICN DETECTION ION ABUND. ART 5 Fl ee

ANALYTE FOUND ) LIMIT RATIO (1) (13 -
2,3,7,8-TCDD 13.304 7 1.371 7.01 1.00%
1,2,3,7,8-PeCOD . 5.929 - .
1,2,3,4,7,8-HxCOD - _ o . . .
1,2,3,5,7,8-HxCDD 36.5058 M 1.31 1.001
1,2,3,7,8,9-HxC2D 17.432 3.912 1.32 1.001
1,2,3.4,6,7,8-dpCDD 254.362 ) 7.813 1.03 1.000

QCDD 536.097 13.553 0.88 1.000
2,3,7,8-TCDF 56.857 11.161 0.75 1.002
1,2,3,7,8-2eCDF 6.953 5.534 1.52 1.001
2,3,4,7,8-PeCOF 37.952 5.911 - 1.69 1.001
1,2,3,4,7,8-HxCDF 107.826 4.051 1.30 : 1.000
1,2,3,6,7,8-dxCDF 43.714 3.83¢ 1.38 1.000
1,2,3,7,8,9-HxCDF . LT 4.087 * .o .

.2,3,4,68,7,8-HxCDF .18.874 3.195 1.21 1.000
1,2,3,4,6,7,8-HpCDF 396.353 | 7.141 1.09 1.000
1,2.3,4,7,8,9-HpCDF 34.463°A 8.598 €£Qs 1.000

oCDF 288.267 11.413 ' 0.90 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are speciii
in Tables 2 and 3A, respectively, Method 1613 ’
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PORM 1B EPA SAMPLE NO.
PCDD/PCDF CONFIRMATICN ANALYSIS DATA SHEET

Lab Name: USEPA REGION VII Episode No.:

Contract No.: ) SAS No.: . Lab Sample ID:

Matrix (aqueous/solid/leachate): Sample Wt/Vol: g or mL:

Sample Receipt Date: tnitial Calibration Date: 01/08/98

Ext. Date: 10/21/98 shift: Instrument ID: ZAB-E24F

Analysis Dace: 3-NOV-98 Time: 13:17» GC Column ID: db5

extracz Volume (uL): 20 . Sample Data Filename: AALZ4040

Injeczion Yolume (ubL): 1 Blank Jata Filename:

Diluticn Fac:tor: Cal. Ver. Data.Filerame: CS3110398

. ' , . . 29.5
Concencration Unizs (pg/L or ng/Xg dry weignt): % 3Solids: N
CONCENTRATION DETECTION . ION ABUND. RRT

ANALTTE FOUND : LIMIT RATIO (1) (1)
2,3,7,8-TCOD 3.824 # 1.145 . 6.95 B} 3.395
1,2.3,7,8-2eC2D * 1.398 - .
1,2,3,4,7,3-HxCDD 2.302 1.296 1.23 1.300
1,2,3,5,7,8-4xCDD 14.287 1.184 1.39 1.001
1,2,3,7,8,93-dxC0D 10.385S 1.251 1.34 1.000
1,2,3,4.6,7,8-HpCOD . 94.136 2.314 0.93 1.000
[o]age}s] . 451.57S ) 1.440 "0.31 1.000
2,3,7,8-TCOF 4.083 1.088 0.79 1.002
1,2,3,7,8-2eCOF 2.544 # 0.969 1.13 1.001
2,3,4,7,8-PeCDF 2.839 ¢4 0.700 1.06 > 1.001
1,2,3,4,7, 8-HxCDF 13.121 1.900 . 1.06 i.001
1,2,3,6,7,8-8xCDF 5.629 1.667 ~1.08 1.000
1,2,3,7,8,9-HxCDF 1.921} 1.259 1.54 > 1.004
2,3,4,6,7,8-HxCDF - 3.653 0.942 . 15 1.000
1,2,3,4,6,7,8-HpCDF 73.593 % 2.351 24 1.000
1,2,3,4.7,8,3-HpCDF 3.552py 1.933 .86/ 1.000
OCDF 16.681 2.463 0.81 1.004

(1) Contract-required limits for RRTs and ion abundance ratios are specified
in Tables 2 and 3A, respectively, Method 1613
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Reference T2

RHODE 1S1.AND DUPARTMENT OF ENVIRORMENTAL MANAGCTMENT
DIV1S1ON OF AIR AND HAZALEDOUS MATERTALS

Coinplaint Investipation Report

mpluint No. 83-23 Date Complaint Received May 2, 1983

P

e and Address of Complainant: Name and Address of Alleged Source:

\ .
Annonymous Centerdale Manor

Centerdale, North Providence

Tele. Tele.
_ No.: ' ' No:

—————— ——

AItu— = of‘Complaint: Exposed Barrels it end of Parking Lot
, .

ste of Investigation of Complaint: _ May 2, 1983 Time: 1l a.m.

indings:
Examination of the area shows the remains of many crushed and empty drums. There

was no odor or any other visable signs to substantiate the complaints of buried chemicals
at the site. '

ﬂ‘4 29~ /_ﬁf’/’
ohn P. Leo, Engineer
/Division of Air and Hazardous Materials

JPL/km

‘ .






Reference 73
'

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 RIDEM was describing a separate
drum disposalarea 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. Itis 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.

$:\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.

$:199030006\pn_drums.wpd






Reference 74
Centredale Manor : : Page 1 of 1
Hazard Ranking System/National Priorities Listing Package
TDD No.: 99-05-0104

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 . " A 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.

$:\99030006\pn_SQL.wpd
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Centredale Manor ‘ Page 1 of 1
Hazard Ranking System/National Priorities Listing Package -
TDD No.: 99-05-0104 ‘ '

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 détection 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.

$:99030006\pn_SQL.wpd
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TOUND QLEARE RETURNY TQ°

Renata Wynnyk

Environmental Scientist @

Roy F. Weston, Inc.

Superfund Technical Assessment
and Response Team (START)
217 Middlesex Turnpike
Burlington, MA 01803

Phone: 5)-229-6430

Fax: 7-272-3619
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GLOSSARY
OF GEOLOGY

Robert L. Bates and
Julia A. Jackson, Editors

American Geological Institute
Alexandria, Virginia
- 1987 _




estuarine deposit

ing, an estuary.

estuarine deposit A sedimentary deposit laid down in the brack-
ish water of an estuary, characterized by finegrained sediments
(chiefly clay and siit) 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 deitaic
depasit.

estuarine lagoon A lagoon produced by the temporary sealing of
a river estuary by a storm barrier. Such lagoons are usually sea-
“sonal and exist until the river breaches the barrier; they occur in
regions of low or spasmodic rainfail. Syn: blind estuary.

estuarine 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 iresh water comes into
contact with seawater and where tidal effects are evident; e.g. a
tidal river, or a partiaily enciosed coastai body of water where the
tide meets the current of a stream. Cf: freshwater astuary; inverse
estuary; positive estuary. (b) 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 river 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".

étangie’-tang) A French term for a shallow pool, pond, or lake, esp.
one iying among sand dunes. formed by the ponding of inland
drainage by beach material thrown up by the sea, and gradually
becoming filled with siit. like those along the Mediterranean coast
of France te.g. in Languedoc).

etched pothole soiution pan. !

etch figure A marking, usually in the form of munute 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 tetch’-ing) (a) The reduction of the Earth’s surface by the

slow processes of differential weathering, mass wasting resp.
creep), sheetwash. and deflation, 50 that areas underiain by more
resistant rocks are brought into relief as the less resistant rocks
are lowered (Rich, 1951). (b) A general term for the formation of
a landform by erosion or chiseling, as the etchung of a canyon by
a stream.

etchplain fetch’-piain) 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 levei by the removal of a deep overlying cover of weathered
rock. The feature was originally described as an “etched plain” by
Wayland (1934).

ethane feth’-ane) A colorless, odorless, water-insoluble, gaseous
‘paraffin hydrocarbon, formula C;Hjs, which occurs in natural gas
or can be produced as a by-product in the cracking of petroleum.

ethmolith (eth’-mo-lith) A discordant pluton that is funnel-like in
cross section.

ethology (e-thol’-o-gy) The science concerned with animal behav-
ior, some effects of which are preserved in the fossil record, esp.
a8 trace fossils.

etindite (e-tind"-ite) A dark-colored extrusive rock intermediate in

- composition between Jeucitite and nephelinite, with phenocrysta
of clinopyroxene in a dense groundmass of leucite, nephetine, and
clinopyroxene. Named by Lacroix in 1923 for Etinde, Cameroon.
Not recommended usage.

etnaite (et'-na-ite) An alkali olivine basalt (Streckeisen, 1967, p.
185). Not recommended usage.

Etroeungtian (Et-ro-eung’-tian) European provincial stage: upper-
most Devonian. See also: Strunian.

ettringite (et-tring-ite) A mineral: CagAlySOyOH),,. 26H,0. It
is isotopic with bentorite. Syn: woodfordite.

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 (such 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: Aypautochthony.

eu-bitumen (eu-bi’-tu-men) A collective name for those fluid, vis-
cid, or solid bitumens that are easily soluble in organic scivents.
Examples are petroleum, ozokerite, elaterite, and asphalt (Tom-
keieff, 1954). ’ '
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eulerhabd

eucairite (eu-cai’-rite) A silver-white to lead-gray isometric miner-
al: CuAgSe. Also speiled: eukairite.

euchlorin (eu<hlor-in) An emeraid-green mineral: (K.Na)Cu,
(8010OH)s. Also spelled: euchlonne; euchiorite.

euchroite teu’chro-ite) An emeraid-green or leek-green mineral:
CuxAsO,A0H)-3H,0. .

euclase (eu'clase) A brittle monoclinic mineral: BeAISiO(OH). [t
occurs in pale tones of blue, green, yellow, or vioiet, and is some-
times colorless; the blue variety is greatly esteemed by gem collec-
tors. .

eucolite (eu’<co-lite) A variety of eudialyte that is optically nega-
tive. Also spelled: eukolite.

eucrite {ign] (eu'<crite) A very basic gabbro composed chiefly of
calcic plagioclase (bytownite, anorthite) and clinopyroxene, with
accessory olivine. Obsolescent. The name, given by Rose in 1864,
is from Greek, “easily discerned”. .

eucrite (meteorite] An achondritic stony meteorite composed es-
sentiaily of calcic plagioclase and pigeonite. It has a higher content
of iron and calcium than that of howardite. Zucrites were originai- .
ly regarded as anorthite-augite meteorites. Syn: eukrite.

eucryptite (eucryp’-tite) A coloriess or white hexagonal mineral:
LiAlSiO,.

eucrystalline teu<rys'-tal-line) macrocrystailine.

eudiagnostic teu'<di-ag-nos’-tic: Said of the “exture of a rock (esp.
an igneous rock) in which all minerai components are of such size
and shape as to be identifiable. The term inciudes both macrocrys-
talline and microcrystalline textures. [t was originally used by
-Zirkel in German as eudiagnostisch. Ant: adiagnostic.

eudialyte ieu-di"-a-lyte; A pale-pink %0 brownusn-red mineral: Na,
(Ca.Fe - Zr3i50OH.Cly. It is optically positive. CF eucolite.
Syn: barsanovite.

eudidymite ‘eu-did’-y-mite) A white, zlassy, monoclinic mineral
NaBeS3i;0-OH). [t 13 dimorphous with epididvmite. '

eudiometer 'eu-di-om’=ter! An instrument such as a graduated
glass tube for measuring the amounts of different gases in a gas
mixture by exploding the gases one at a time by passing an electric
spark through the mixture. ‘

eugenesis ‘eu-gen’-e-sis) The period of development and death of
the organic material found in coal-bail concretions { McCullough,
1977, p. 133). It is followed in order by syngenesis, diagenesis, and
epigenesis.

eugeocline eu-ge'-ocline; 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 (eu-ge-og’ <-nous) Easily weathered: said of a rock
that produces by weathering a large amount of detritus. Ant: dys-
geogenous.

eugeosyncline reu’-ge-o-syn’cline) A gecsyncline in which volcan-
ism 18 associated with clastic sedimentation; the voicanic part of
an orthogecsyncline, located away from the craton (Stille, 1940).
Cf: miogeosynciine. Syn: pliomagmatic zone. See also: ensimatic
geasyncline.

euglenoid (eu’-gle-noid) One of a group of uniceilular flagellates
with a gullet and with the cell usually bounded by a fairly firm but
flexible membrane instead of a ceil wall.

" eugranitic (eugra-nit-ic) granular.

euhedral (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 /diomorphic 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. Pl: euhedrons;
euhedra. Ant: anhedron. Syn: idiomorph.

eukairite ieu-kai'-rite) eucairite.

eukaryote (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-lite) A syn. of eucolite. Also spelled: eukolyze.

eukrite (eu’-krite) eucrite [meteorite].

euktolite (eu’-kto-lite) venanzite.

eulerhabd (eu’-le-rhabd) A sinuous stout U-shaped oxea (sponge
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Centredale Manor ' Page 1 of 3 -

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

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 descriptuions 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 51ze(s),
appropriate.

. Grain sizes were converted to standard scientific terminology (e.g., "small rocks" was

translated to gravel).

o 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. :

$:\99030006\pn_soils.wpd




Centredale Manor
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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.

9 September 1998

Date: 17 June 1999

Sample " Logbook Description Translation
Soil Samples
SS-02 Orange sandy soil with dark grey to black | Orange siity 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 Gray-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 10 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.)
SD-33 Orange gravelly sand Orange gravelly sand.
SD-34 Black sandy silt with trace organics. Black sandy organic silt.

$:\99030006\pn_soils.wpd



Centredale 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.

15 January 1999

Page 3 of 3

Date: 17 June 1999

Sample Logbook Description

Translation

Soil Sample

w

$S-99-01 | Medium brown small rocks with silt, trace organics.

Brown silty gravel.

$S-99-03 Medium brown small rocks, sand, and trace organics.

Brown silty gravel.

$5-99-04 | Medium brown coarse sand, organic[s); {and] green and
clear glass fragments.

Brown organic coarse sand
containing debris.

$S-99-05 | Duplicate of $5-99-04 (Medium brown coarse sand,
) organic[s], [and] green and clear glass fragments.)

Brown organic coarse sand
containing debris.

SS-99-06 Light to medium brown organics, silt, trace sand and small
rocks.

Brown sandy, gravelly, organic silt.

$5-99-00 | Medium brown small rocks with silt and trace organics.

Brown silty gravel.

$:\99030006\pn_sotils.wpd
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Scope of the CERCLA Petroleum Exclusion _ ' Page 1 of 9

Referénce 81

United Saten
Enwironmentai Prosetsisn N ; e
Aganecy Ofice of Enforcement and £3

Scope of the CERCLA Petroleum
Exclusion

e % ke de de e e de de de e g de ok ke DISCLAIMER e de dr Je deode de e e e e d ok ke kK

The following electronic file contains the text of a policy -
issued by the U.S. Environméntal Protection Agency (EPA).
This file has been reformatted to make it available to you
in electronic form. Formatting (margins, page numbering,
etc.) may be different than the original hard copy to make-
the document more easily readable on your computer screen.
Where graphics have been removed, the editor has noted it
in the text. . This electronic file is a courtésy copy of
the official policy. If any discrepancies are found, the
file copy (hard copy original) which resides at the U.S.
EPA provides the official policy.
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JUL 31 1987
OSWER Directive #9838.1

. . ’ UNITED STATES ENVIRONMENTAL PROTECTION'AGENCY
. WASHINGTON, D.C. 20460

N MEMORANDUM

SUBJECT: Scope of the CERCLA Petroleum Exclusion Under
Sections 101(14) and 104 (a) (2)

FROM: Francis S. Blake /s/
General Counsel (LE-130)

TO: J. Winston Porter
Assistant Administrator
for Solid Waste and Emergency Response (WH-562A)

One critical and recurring issue arising in the context of
Superfund response activities has been the scope of the petroleum
exclusion under CERCLA. Specifically, you have asked whether used oil
which is contaminated by hazardous substances is considered "petroleum"
under CERCLA and thus éxcluded from CERCLA response authority and
liability unless specifically listed under RCRA or some other statute.
For the reasons discussed below, we believe that the contaminants
present in used oil or any other petroleum substance are not within the
petroleum exclusion. "Contaminants", as discussed below, are substances
not normally found in refined petroleum fractions or present at levels
which exceed those normally found in such fractions. If these
contaminants are CERCLA hazardous substances, they are subject to CERCLA
response authority and liability.

. . , ‘ ' Backgroﬁnd

Under the Comprehensive Environmental Response, Compensation and

http://es.epa.gov/oeca/osre/870731.html . 6/18/99
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Liability Act of 1980 as amended (CERCLA), governmental response
authority, release notification requirements, and liability are largely

tied to a release of a "hazardous substance." Section 104 authorizes
government response to releases or threatened releases of hazardous
substances, or "pollutants or contaminants." Similarly, liability for

response costs and damages under Section 107 attaches to persons who
generate, transport or dispose of hazardous substances at a site from
which there is a release or threatened release cof such substances.
Under Section 103, a release of a reportable quantity of a hazardous
substance triggers notification to the National Response Center.

The term "hazardous substance" is defined under CERCLA Section
101 (14) to include approximately 714 toxic substances listed under four
other environmental statutes, including RCRA. Both the definition of
hazardous substance and the definition of "pollutant or contaminant"”
under Section 104(a) (2) exclude "petroleum, including crude oil or any
fraction thereof", unless specifically listed under those statutes.
(See footnote 1 below) Accordingly, no petroleum substance, including
used cil, can be a "hazardous substance" except to the extent it is
listed as a hazardous waste under RCRA or under one of the other

statutes. Thus two critical issues in assessing whether a substance is
subject to CERCLA is whether or not, and to what extent, a substance is
"petroleum.” This memorandum discusses the second type of petroleum

exclusion issue. The question, therefore, is not whether used oil is
"petroleum” and thus exempted from CERCLA jurisdiction, but to what
extent substances found in used oil which are not found in crude oil or
refined petroleum fractions are also "petroleum". If such substances
are not "petroleum”" then a release of used oil containing such
substances may trigger CERCLA response actions, not to the release of
used oil, but to the contaminants present in the oil.

Foot Note ====ssss==s=====
1 _The full texts of these provisions are as follows:

Section 101(14)

The term [hazardous substance] does not include petroleum,
including crude oil or any fraction thereof which is not otherwise
specifically listed or designated as a hazardous substance under
subparagraphs (A) through (F) of this paragraph, and the term does
not include natural gas, natural gas ligquids, liguefied natural
gas, or synthetic gas usable for fuel (or mixtures of natural gas
"and such synthetic gas). .

Section 104 (a) (2)

The term {[pollutant of contaminant] does not include petroleum,
including crude oil and any fraction therecf which is not otherwise
specifically listed or designated as hazardous substances under
section 101(14) (A) through (F) of this title, nor does it include
natural gas, liquefied natural gas, or synthetic gas of pipleline
quality (or mixtures of natural gas and such synthetic gas).

Although the term "hazardous substance" is defined by statute,
there is no CERCLA definition of "petroleum" and very little direct
legislative history explaining the purpose or intended scope of this
exclusion. None of the four early Superfund bills originally excluded
responses to oil, although the apparent precursor to Section 101(14),
found in S. 1480, excluded "petroleum" without explanation in all
versions except that introduced. The legislative debates on the final
compromise indicate only that Congress intended to enact later, separate
superfund-type legislation to cover "oil spills." See generally 126
Cong. Rec. H11793-11802 (December 3, 1980).

http://es.epa.gov/oeca/osre/870731.html , 6/18/99
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Since the enactment of CERCLA, the Agency has provided some
‘ interpretations of the nature and scope of the petroleum exclusicn. In
providing guidance in 1981 on the notification required under Section
103 for non-RCRA hazardous waste sites the Agency stated that petroleum
wastes, including waste oil, which are not specifically listed under
RCRA are excluded from the definition of "hazardous substance" under
101(14). 46 Fed. Reg. 22145 (April 15, 1981). (See footnote 2 below)

In 1982 and in 1983, the General Counsel issued two opinions on the
CERCLA petroleum exclusion. In the first opinion, the General Counsel
distinguished under the petroleum exclusion between hazardous substances
which are inherent in petroleum, such as benzéne, and hazardous
substances which are added to or mixed with petroleum products. The
General Counsel concluded that the petroleum exclusion includes those
hazardous substances which are inherent in petroleum but not those added
to or mixed with petroleum products. Thus, the exclusion of diesel oil
as "petroleum" includes its hazardous substance constituents, such as
benzene and toulene, but PCB's mixed with o0il would not be excluded.
Moreover, if the petroleum product and an added hazardous substance are
so commingled that, as a practical matter, they cannot be separated,
then the entire oil spill is subject tq CERCLA response authority.

==== Foot Note ===
2 In the notice the Agency used the term "waste oil” without stating
whether it was intended to include all waste oil or only
unadulterated waste oil. The. Agency has subsequently interpreted
the reference to "waste oil" in this notice to include only
unadulterated waste oil. 50 Fed. Reg. 13460 (April 4, 1985).

. . In the second opinion, the General Counsel concluded that the
petroleum exclusion as applied to crude oil "fractions" includes blended

gasoline as well as raw gasoline, even though refined or blended
gasoline ‘contains higher levels of hazardous substances. The increased
level of hazardous substances results from the blending of raw gasoline
with other petroleum fractions to increase its octane levels. Because
virtually all gascline which leaves the refinery is blended gasoline,
the petroleum exclusion would include virtually none of this fraction if
the increased concentration of hazardous substances due only to its
processing made it subject to CERCLA.

Finally, the Agency has interpreted the petroleum exclusion in two
recent Federal Register notices. In the April 4, 1985 final rule
adjusting reportable quantities under Section 102, the Agency provided
its general interpretation of the exclusion: '

EPA interprets the petroleum exclusion to apply to materials
such as crude oil, petroleum feedstocks, and refined petroleum
products, even if a specifically listed or designated
hazardous substance is present in such products. However, EPA
_ does not consider materials such as waste oil to which listed
CERCLA substances have been added to be within the petroleum
exclusion. Similarly, pesticides are not within the petroleum
exclusion, even though the active ingredients of the pesticide
may be contained in a petroleum distillate: when an RQ of a
listed pesticide is released, the release must be reported.

50 Fed. Reg. 13460 (April 4, 1985).
. In March 10, 1986, the Agency published a notice of data
availability and request for comments on the proposed used oil listing

under RCRA. 51 Fed. Reg. 8206. In that notice, the Agency responded to
commenters who had argued that the RCRA listing would discourage used

http://es.epa.gov/oeca/osre/87073 1 .html ‘ ' 6/18/99
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oil recycling because it would subject generators, transporters,
processors, and users to Superfund liability., The Agency stated that
used cil which contains hazardous substances at levels which exceed
those normally found in petroleum are currently subject to CERCLA. 51
Fed. Reg. 8206 (March 10, 1986). Although the fact that the used oil is
contaminated does not remove it from the protection of the petroleum
exclusion, the contaminants in the used cil are subject to CERCLA

.response authority if they are hazardous substances. Accordingly, most .

used oil, even without a specific listing, would not be fully within the
petroleum exclusion, irrespective of the listing.

Discussion

Because there is no definition of "petroleum” in CERCLA or any
legislative history which clearly expresses the intended scope of this
exclusion, there are several possible interpretations which could be
given to this provision. However, we believe that our current
interpretation, under which "petroleum" includes hazardous substances
normally found in refined petroleum fractions but does not include
either hazardous substances found at levels which exceed those normally
found in such fractions or substances not normally found in such
fractions, is most consistent with the 'statute and the relevant
legislative history. Under this interpretation, the source of the,
contamination, whether intentional addition of hazardous substances to
the petroleum or addition of hazardous substances by use of the
petroleum, is not relevant to the applicability of the petroleum
exclusion. The remainder of this memorandum explains in greater detail
this interpretation and its legal basis, and responds to arguments
raised in opposition to this interpretation.

The following is our interpretation of "petroleum"” under CERCLA
101(14) and 104(a) (2), which we believe to be consistent with
Congressional intent and the position which the Agency has taken on the
scope of the petroleum exclusion thus far. First, we interpret this
provision to exclude from CERCLA response and liability crude oil and
fractions of crude oil, including the hazardous substances, such as
benzene, which are indigenous in those petroleum substances. Because
these hazardous.substances are found naturally in all crude oil and its
fractions, they must be included in the term "petroleum," for that
provision to have any meaning.

Secondly, "petroleum" under CERCLA alsc includes hazardous
substances which are normally mixed with or added to crude oil or crude
0il fractions during the refining process. This includes hazardous
substances the levels of which are increased during refining. These
substances are also part of "petroleum" since their addition is part of
the normal oil separation and processing operations at a refinery in
order to produce the product commonly understood to be "petroleum."

Finally, hazardous substances which are added to petroleum or which
increase in concentration solely as a result of contamination of the
petroleum during use are not part of the "petroleum" and thus are not
excluded from CERCLA under the exclusion. (See footnote 3 below) 1In
such cases, EPA may respond to releases of the added hazardous
substance, but not the oil itself.

We believe that an interpretation of "petroleum” to include only
indigenous, refinery-added hazardous substances is the interpretation of
this provision which is most consistent with Congressional intent. The
language of the provision, its explanation in the legislative history,
and the Congressional debates on the final Superfund bill clearly
indicate that Congress had no intention of shielding from Superfund
response and liability hazardous substances merely because they are
added, intentionally or by use, to petroleum products.

http://es.epa.gov/oeca/osre/870731.htmi .6/18/99
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The language of the petroleum exclusion describes "petroleum"
principally in terms of crude oil and crude oil fractions. This
language is virtually ‘identical to the language used in an earlier
Superfund bill to define "oil." (See footnote 4 below) There is no
indication in the statute or legislative history that the term
"petroleum!" was to be given any meaning other than its ordinary,
everyday meaning. See Malat v. Riddell, 383 U.S. 569, 571 (1966) (words
of a statute should be interpreted where possible in their ordinary,
everyday sense). Petroleum is defined in a standard dictionary as

an oily flammable bituminous liquid that may vary
from almost colorless to black, occurs in many
places in the upper strata of the earth, is a
complex mixture of hydrocarbons with small amounts
of other substances, and is prepared for use as
gasoline, naphtha, or other products by various
refining processes. :

Webster's Ninth New Collegiate Dictionary 880 (1985). Thus, an
interpretation of the phrase "petroleum, including crude oil or any
fraction thereof" to include only crude oil, crude oil fractions, and
refined petroleum fractions:is consistent with the plain language of the
statute. (See footnote 5 below) :

= Foot Note =

3 The mixing of two or more excluded petroleum substances, such as
blending of fuels, 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-101l(s) (as passed by the
House, September 1980) (""Oil" means petroleum, including crude
0il or any fraction or residue therefrom”). H.R. 85 was designed

principally to provide compensation and assess liability for oil
tanker spills in ravigable waters. As discussed below, the
omission of this "oil spill" coverage under the petroleum exclusion.
was believed to be the most significant omission in terms of
response to environmental releases under the final Superfund bill.

Although the bill containing the precursor to Section 101(14}), S.
1480, does not have a definition of "petroleum" its accompanying
report did explain the term "petroleum oil" in the context of the
taxing provisions: .

The term "petroleum o0il" as used in subsection 5 means petroleum,
including crude petroleum and any of its fractions or residues
other than carbon black.

S. Rep. No. 96-848, 96th Cong., 2d Sess. 70 (1980).

5 This distinction under the exclusion in Title I of CERCLA between
petroleum as the substance that leaves the refinery and the
hazardous substances which are added to it prior to, during or
after use was also made by Congress in Title II, the revenue
provisions or CERCLA. In Title II, Congress made a distinction
between "chemicals", petrochemical feedstocks and inorganic
substances, taxed in Subchapter B of Chapter 38 of Internal Revenue
Code, and "petroleum", crude oil and petroleum products, taxed in
Subchapter A. Section 211 of CERCLA. The list of taxed chemicals
includes many of the contaminant hazardous substances typically
found in used oil: arsenic, cadmium, chromium, lead oxide, and
mercury. The term "petroleum products" was explained in the
legislative history as including essentially crude oil and its
refined fractions. H. Rep. No. 96-172, part III, 96th Cong., 2d
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Sess. 5 (1980) (to accompany H.R. 85).

The only legislative history which specifically dlscusses this
provision states that

petroleum, including crude oil and including fractions of
crude o0il which are not otherwise specifically listed or
designated as hazardous substances under -subparagraphs (A)
through (F) of the definition, is excluded from the definition
of a hazardous substance. _ The reported bill does not cover
spills or other releases strictly of ‘oil__

S. Rep. No. 96-848, 96th Cong., 2d Sess. 29-30 (1980) (emphasis added).
Thus, the petroleum exclusion is explained as an exclusion from CERCLA

" for spills or releases ONLY of oil. The legislative history clearly

contemplates that the petroleum exclusion will not apply to mixtures of
petroleum and other toxic materials since these would not be releases
"strictly of oil".

The Congressional debates on the final compromise Superfund
legislation provides further clarification of Congressional intent
concerning the scope of the petroleum exclusion, both in terms of what
this provision deleted from the bill and what it did not. First, the
major concern expressed with respect to the final compromise bill was
the omission of its oil spill jurisdiction due to the petroleum
exclusion. See e.g. 126 Cong. Rec. H11787 (Rep. Florio) (daily ed. .
December 3, 1980); id. at H11790 (Rep. Broyhill); id. at H11792 (Rep.
Madigan); id. at H11793 (Rep. Studds); id. at H11795 (Rep. Biaggi); id.
at H11796 (Rep. Snyder). This omission was of concern because it was
believed to leave coastal areas and fisheries vunerable to tanker spills
of crude and refined oil, such as the wreck of the Argo Merchant,. and
offshore oil well accidents. 126 Cong. Rec. H11793 (Rep. Studds) (daily
ed. December 3, 1980). see also 126 Cong. Rec. S10578 (proposed
amendment to S1480 by Sen. Magnuson): (daily ed. August 1, 1980); id. at
310845 (proposed amendment to S1480 by Sen. Gravel) (daily ed. August
5, 1980). The omitted coverage of oil spills was believed to include
approximately 500 spills per year, 126 Cong. Rec. H11796 (Rep. Snyder)
(daily ed. December 3, 1980), far less than the number of contaminated
0il releases each year.

However, it was clear that the omission of oil coverage was
intended to include spills of oil only, and there was no intent to
exclude from the bill mixtures of oil and hazardous substances. The
remarks of Rep. Mikulski are typical of the general understanding of the
effect of the petroleum exclusion in the final bill:

The ‘Senate bill is substantially similar to the House measure, with
the exception that there is no oil title.

I realize .that it is disappointing to see no oil-related
provision in the bill, but we must also realize that this is our
only chance to get hazardous waste dump site cleanup leglslatlon
enacted. .

Moreover, there is already a mechanism in place that is
designed to deal with spills in navigable waterways. There is not,
however, any provision currently in our law that addresses the
potentially ruinous situation of abandoned toxic dump sites.

I, therefore, believe that it is imperative that we pass the
Senate bill as a very important beginning in our attempt to defuse
the ticking environmental time bomb of abandoned toxic waste sites.

Id. at H1179%6.

In addition, several speakers specifically identified such mixtures
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as releases not only covered by the legislation but releases to which
the bill was addressed. .

Mr. Edgar .

In my State, hazardous substances problems have been
discovered at an alarming rate in recent years. In the summer of
1979, an oil slick appeared on the Susquehanna River near Pittston,
Pa. When EPA officials responded under section 311 of the Clean
Water Act, they learned that the slick contained a variety of
highly poisonous chemicals in addition to the oil.

Officials estimate that more than 300,000 gallons of acids,
cyanide compounds, industrial solvents, waste oil and other
chemicals remain at this site where they could be washed to the
surface anywhere in a l0-square mile surface. :

Id. at H11798. See also 126 Cong. Rec. 514963 (daily ed. November 24,
1980) (Sen. Randolph) (contaminated oil slick). Other petroleum
products containing hazardous substance additives intended to be
addressed by the legislation include PCB's in transformer fluid, id. at
S14963 (Sen. Randolph) and S14967 (Sen. Stafford), dioxin in motor fuel
used as a dust suppressant, id. at S14974 (Sen. Mitchell), PCB's in
waste oil, id. at (Sen. Mitchell) (Sea footnote 6 below) and
contaminated waste oil, id. at S14980 (Sen. Cohen). Accordingly,
Congress understood the petroleum exclusion to remove from CERCLA
jurisdiction spills only of oil, not releases of nazardous substances
mixed with the oil.

There are two principal arguments which have been raised in
opposition to this interpretation. First, the argument has been made
that this interpretation narrows the petroleum exclusion to the extent
that it has became virtually meaningless. As we have noted in previous
opinions on this issue, an interpretation which emasculates a provision
of a statute is strongly disfavored. Marsano v. Laird, 412 F.2d 65, 70
(2d Cir. 1969). However, this interpretation leaves a significant
number of petroleum spills outside the reach of CERCLA. Spills or
releases of gasoline remain excluded from CERCLA under the petroleum
exclusion. As indicated by the legislative history for the 1984
underground storage tank legislation, leaking of gasoline from
underground tanks appears to be the greatest source of groundwater
contamination in the United States. 130 Cong. Rec. 52027, 2028 (daily
ed. February 29, 1984) (Sen. Durenberger). In addition, spills of crude
or refined petroleum are not subject to Superfund, as was frequently
noted prior to its passage. See generally 126 Cong. Rec. H11786-H11802
(daily ed. December 5, 1980). Moreover, under this interpretation not
all releases of used oil will be subject to CERCLA since used oil does
not necessarily contain non-indigenous hazardous substances or hazardous
substances in elevated levels. (See footnote 7 below) Although used
o0il is generally "contaminated" by definition, see e.g., RCRA Section
1005 (36), the impurities added by use may not be CERCLA hazardous
substances.

Foot Note =: .

6 The illegal disposal of PCB's in North Carolina described by
Senator Mitchell was a result of the spraying of 131,000 gallons of
PCB-contaminated waste oil along a roadway. See 126 Cong. Rec.
H9448 (daily ed. September 23, 1980). .

7 Data submitted to EPA by the Utility Solid Waste Activities Group
et al. in Appendix C of their comments on the RCRA Used 0Oil
listing, February 11, 1986.

A second argument which has been made opposing this interpretation
is that Congress intended to include in the term "petroleum” all
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hazardous substances added through normal use of the petroleum
substance. However, even if it were possible to determine in a response
situation whether a hazardous substance was added intentionally or only
through normal use or to determine what additions are "intentional"”, the
legislative history is contrary to such a distinction. As noted above,
the Senate Report explaining this provision states that it excludes
releases or spills strictly of oil. This explanation expresses
Congressional intent that releases of mixtures of oil and toxic
chemicals, i.e. releases which are not strictly of oil, would be subject
to CERCLA response authority. Releases of contaminated oil even if
contaminated due to "normal use" are not releases strictly of oil.

Furthermore, the Congressional debates prior to passage clearly
indicate an intent that contaminated oil would be subject to Superfund
as several such releases were discussed as the focus of the legislation.
Congress was concerned with the environmental and health effect of
abandoned toxic waste sites, not whether the presence of such hazards
was intentional or due to normal practices. In fact, one of the
petroleum-hazardous substance mixtures most often mentioned during the
debates was that of PCB contaminated oil, which is a type of
contamination arguably resulting the "normal use" of the oil in
transformers. Accordingly, -an interpretation of the.petroleum exclusion

which includes as "petroleum" hazardous substances added during use of

the petroleum would not be consistent with Congressional intent.

Finally, although the Superfund Amendments and Reauthorization Act
of 1986 (SARA) contains several provisions related to oil and oil
releases, it did not amend the petroleum exclusion under CERCLA.
Moreover, the new provisions concerning oil and oil releases and their
legislative history do not indicate a Congressional intent inconsistent
with this opinion. : )

The only discussion of "petroleum" in the Conference Report for
SARA is in the context of defining the scope of the new petroleum
response fund for leaking underground storage tanks under Subtitle I of
the Resource Conservation and Recovery Act (RCRA). Subtitle I defines
"petroleum" in a manner nearly identical to CERCLA. The Conference
Report specifies that used oil would be subject to the response fund
notwithstanding its contamination with hazardous substances. H. Rep.
No. 99-962, 99th Cong., 2d Sess. 228 (1986). The Conference Report is
not inconsistent with the Agency's position on "petroleum" under CERCLA
since it merely specifies that the leaking underground storage tank
(UST) response fund is applicable to tanks containing certain mixtures
of oil and hazardous substances, as well as to tanks containing
uncontaminated petroleum. In fact, the Report further states that the
UST response fund must cover releases of used oil from tanks since
"releases from tanks containing used oil would not rise to the priority
necessary...for CERCLA response”, id. (emphasis added), not because such
releases would be entirely excluded from CERCLA jurisdiction. See also
132 Cong. Rec. S$14928 (daily ed. October 3, 1986) (Senator Chaffee)
(Nothing in Section 114, pertaining to liability for releases of
recycled oil, "shall affect or impair the authority of the President to
take a response action pursuant to Section 104 or 106 of CERCLA with
respect to any release...of used oil or recycled oil"); 132 Cong. Rec.
H9611 (daily ed. October 8, 1986) (Rep. Schneider) ("...the oil
companies are rightfully assessed a significant share- of the Superfund
tax...Waste oils laced with contaminants have been identified at least
153 Superfund sites in 32 States."”).

Return to the top of this document.
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EA\7&S L ITED STATES ENVIRONMENTAL PROTECTION AGENCY
‘«;,“ ‘@3 . OFFICE OF RESEARCH AND DEVELOPMENT
‘ e ENVIAONMENTAL. RESEARCH LABORATORY

Z7 TARZWELL DRIVE
NARRAGANSETT. AHODE ISLAND 02882

Tuly 26, 1996

Reference 82

Indira Balkissc n, Urban Environmental Project Manager
EPA - Region

John F. Kennet s Federal Building

Boston, MA 07 203-0001

Dear Ms. Balk soon:

We hav completed work on the fish samples from the Woonasquatucket River. Chemical
analyses were ¢ nducted on two tissue types (muscle and offal) from sunfish and American eel.
For the sunfish Valley Sweet site), three composite samples.(composite of five individual fish)
were analyzed: r each type of dssue. The three eels that were collected from the Smith Streer
location were ¢ - mbined 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 dara 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 /quality assurance information. Please note that the data for the coplanar PCBs
(congeners 77, . 26 and 169) are on the table with the PCDD/PCDF results. - These toxic
congeners were 1easured 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 ur ts'of pg/g instead of ng/g. '

Please call me = '401)782-3091 xf you have any questions. -

Sincerely, C
c / fc:? ..
é;7< /Zu‘AfQ//
Richard J. Pruell

Research Chemi: -0

cc: S. Jayaraman
D. McGovemn.
R. McKinney
N. Rubinstein
S. Schimme]
B. Taplin
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Woonasquatucket River Fish Samples (ug/g wet)

sampnum chemid kind sta

903008 26192

903010

803011

903012
1903013

1903014

1 903015°

26194

26185

26196
26197

26168
26199

BGM WR1

BGM WR1
BGO WR1

BGM WR1

BGO WR1

EEM WR2.

EEO WR2

date description

§/13/96 Sunfish muscle composite 1

- wiw e WD WAL GULLAJING |

5/13/36 Suntish muscle composite 2
5/13/96 Sunfish offal composite 1

5/13/86 Sunfish muscle composlte 3
§/13/96 Sunfish offal composite 1

5/13/96 Eal muscle composite 1
5/13/96 Eel offal compasite 1

Cd

<0.002
V.30

<0.002
0.12

<0.002
0.08

<0.002

0.22

Page 1

Cr

n.02
v

0.03
0.22

0.03

0.38

0.04
0.10

Cu

nRAa

5.13

0.31
2.12

0.31
4.60

0.71
8.84

Ni

PUR L]

0.21

<0.13
0.13

<0.13
0.25

<0.13
0.14

Pb

nNA

230

0.01

0.86

0.03
2.49

0.12

0.55

Zn
26.6

129
21.6

14.7
24.2

24.9
32,6

Hg

0.04

0.15
0.04

0.19
0.05

017
0.06
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Woonasquatucket River Fish Samples QA Summary {uglg kdry)

sampnum chemid kind

W 92426 26190  KP

~aVam s U [SAWEARIY R
' DORM1
. DORM!1

603014 26198  EEM
803014 261982 EEM -

"' 663014  26198-3 EEM

description
Procedural blank
Lognsn muscle fet material

Cerlified value
Recovery

“Procedural replicate

Piocedural replicate
Procedural replicate
%RSD

rep
1

1

N

cd
< 0.01

0.07
0.09
81%

< 0.005
< 0.007
< 0.007

Cr

< 0.06

3.06
3.60

85%

0.12
0.13
0.16
15%

Page 1

Cu

< 1.00

4.77
522
9%

1.96
1.91
1.87
2%

NI

< 0.65

< 1.01
1.20

A

0.36
0.46
049

A A

Pb

< 0.03

0.47
0.40
118%

0.34
- 0.30

0.32

6%

Zn

<030

20.2
21.3
95%

69.2
68.6
751
5%

Hg
< 0.003

0.90
0.80
113%

0.48
0.46
0.46
3%



Woonasquatucket Fish Samples

Fish Offal and Muscle Analysis for PCBs and Pesticides

iy s g g, wmpoem 1

- —

Description FSH OFFAL FISHMUSCIE | FISHORFAL | FISHMUSCLE | FISH OFPAL FISH MUSCLE
C-1 C-t c-2 c2 ¢ c-3
PCBa
.jCBoo8 0.85 0.30 1.46 {0.21) 1.30 921
CcB8018 5.50 205 492 0.73 443 0.74
€8028 48.7 156 122 1.58 938 1.64
CBO52 66.3 18.3 51.4 5,88 454 5.39
CBO44 19.2 6.44 120 1.54 10.5 1.44
C8066 79.5 21.9 38.9 397 28.3 310
cB101 71.1 16.1 154 135 109 8.95
c8a118 63.4 18.6 135 121 86.0 694
CB153 80.2 16.3 142 12.1 90.2 7.43
C8105 29.3 7.70 34.1 387 232 209
CB138 71.8 16.8 150 144 93.1 8.00
cB8187 354 6.81 229 244 145 1.77
CcB128 114 2399 29.7 287 171 1.58
C8180 50.8 962 47.2 4,07 233 251
c8170 1838 366 - 16.9 1.64 10.0 1.08
CB195 115 249 10.1 1.03 4.46 Q.82
CB206 185 4.09 21.0 203 8.58 1.0
CcB209 119 27N 108 1.27 440 Q.64
PESTICIDE! I
HCB 0.46 0.17 1.57 026 1.05 0.18
PPDDE 43.1 10.9 83.2 §.35 €0.0 547
LINDANE 0.28 (0.45) 0.28 {0.45) 0.26 (0.45)
ACHLORDA : 5,13 1.09 16.7 1.40 102 0.79
TNONACHL: 3 200 403 406 3.88 257 225
PPOOD 21.0 4,03 272 3.51 220 2.57
PPODT 1.85 . 147 10.9 1.44 8.41 c.74
Concentratior are in ng/gwatweight. *
Numbars with () are Method Detection Limits,
IR
Tl . . DY momemsHsexLs _
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Woonasquatucket Fish Samples
Ee! Offal and Muscie Analysis for PCBs and Pesticides '

PCBs B E-2
ANALYTES Muscle OFFAL
CBoos (0.21) (0.21)
€8018 0.21 (0.16)
CB028 251 0.76
€8052 24.3 6.70
CB044 431 . 1.08
CB0o66 - 10.2 176
CB101 48.9 10.9
cB113 64.6 16.0
CB8153 778 16.8
€810s 2.7 8,13
CB138 90.0 18.3
€B187 16.7 3.86
CB128 17.5 3.28
cB180 @ 29.5 424
CB170 : 9.59 - 1.83
CB195 7.40 1.74
Cc8206 18.5 331
€808 7.55 1.59
PESTICIDES '
HCB 237 0.58
PPODE . 395 8,16
LINDANE Q.74 (0.45)
ACHLORDANE 243 383
TNONACHLQOR 38.1 723
PPDOD 253 ' 7.35
PPODT 14.5 036
Cancentradons are in ng/g wet welght.
Numbars within ( )‘am Method Datection Limits.
: L
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, CARP 1
. Standard Reference Material*

PCBs and Pasticides "
NRC NIST 93 Exercise
PCBs . Cartified conc Cartifled cone Consensus
e Resuits
CBoos 1.78 << 3927
CB018 16.4 ) 25.5(1.4) 21.3(4.9)
CB023 ' 21.5 24.1(0.9) 20.3(8.2)
cBas2 106 124 £ 32 118(16) 113 (32)
CB044 72.3 . 65(4.7) €8 (18)
CB066 112 161(7.0) 134 (41)
CB8101 120 124 £ 37 119.712.2) 120 (19)
{CB118 127 132+ 60 95.5:3.3) 117 (32)
|ca1s3 91.4 83+ 39 61.7(3.7) 82 (21)
CB108 . 51.2 Sdz 24 44.3(2.1) S1(16)
€8138 819 102423 101.6(6.4) 1071 (26)
cB187 332 33.0(3.9) 29.6 (7.5)
CB128 169 ' 21.5(2.0) 16.9 (4.9)
C8180 46.2 46 = 14 45,2(5.3) 42(11)
cB170 20.6 223 20.6(1.2) S 21.1(5.0)
cB135 5.51 ) 5.79(0.46) 4.5(1.4)
CB206 6.15 4.89(0.11) 4.6(1.4)
CB209 5.50 5.56(0.19) ) 4.7 (1.3)
PESTICIDES
HCB 238 S5 3.2(1.0)
PPDDE 146 - 124(5.0) 149 (25)
UNDANE' - 0.52 <5 - 1.4 (1.3)
ACHLORDANI 8,15 - 13.1(1.4) . 9.1 (4.6)
TNONACHLOI 102 . 15.8(.50) 9.5(9.9)
PPDDO - 827 77.8(5.1) 744 (22.1)
PPDOT (0.66) : 7.79{0.26) 15.0 (8.1)
Concantratons © in ng/q waet walght. )
Standard Refe: La Materlal® . CARP-1 "Ground Whole Carp Reference Matartal {or
Organochlerine  cmpounds” was abtained from National Ressarch Cauncll (NRC) of Canada,
CARP-1 has Nf : certified concantratiens, he results of Nations Insdiute of Standards and
Technology (NI! ) analyses and the axarcisg concensus resuits from 1993 in which CARP-1
was used as an  ntercomparigon material for the NIST/NOAA/EPA Organics QA program.
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- | US EPA
: Atfantic Ecology Division
Reg. 1 Technical Assistance

‘ : ‘ Woonasquatucket River Fish

Sample Name: ' i25tA 262524 26253A 26254A 26285A 262S6A 26257A 26258A
Data File Name: ; 969.D A6570.D ABS71.D A6572.0 A8573.0 AB576.0 A_6577.D A6578.0
Sample Descriptian: St fishC-t  Sunfish C-1  Sunfish C-2 Sunfish C-2 Sunfish C-3  Sunfish C-3 Eel E-1 Eel E-1
Tissue Type; uscle Offal - Muscle =~ Offal Muscte Offal Muscle .. Offal
COMPOUND PGIG WET WT.

23,7.8-TCOD 17 75.6 631 554 22 385 91.7 318
23,7,8-TCOF ND ND ND ND ND ND ND ND
2,48,8-TCOT ND ND ND ND NO ND NO NO
1,2,3,7,8-PeCDD ND NO ND ND ND ND ND ND
1,23,7,8-PeCOF " ND ND 173 ND ND ND ND ND
2,3,4,7.8-PeCOF ND NO ND ND ND ND ND ND
1.2.3.4..7,3-ch00. D ND ND ND NO 7.76 NO ND
1,23,6,7,8-HxCDOD ND ND 118 ND ND 6.19 103 - NO
1,2,3,7,3,8-HxCOD D ND ND ND ND ND NO ND
123478HxCOF - D ND NO ND ND ~ NO ND- ND
1,2.3,6,7,8-HxCDF {0 ND ND - ND ND NO ND ND
1,2,3,7,8,9-HxCDF {0 ND ND ND NO ND NO ND
. 2,3,46,7.8-HXCOF D ND ND ND ND . ND ND ND
1.2,3,4,6,7,8-HpCDO 1D ND ND ND ND ND ND ND

‘ 1,2,3,46,7,8-HpCOF 1D NO ND ND ND ND ND NO

1,2.3,4,7,8,9-HpCOF D ND NOD ND ND ND NO NO
ocoD 10 ND ND ND ND ND ND ND
QCOF 0 - ND ND ND NO NO ND " ND
Cc877 50 . 4080 84.8 478 595 502 10.8 26.2
c8126 32 ‘718 16 131 10.8 852 139 132
€8169 D ND ND ND 3.78 7 388 ND

80'd  16Z18TELTS8 0L ©@e9c-z3.-10y (39 Ud3 SN WOMd  62:97 6661-DT-3MW



Req. 1 Tech. Assist. Woonasqt

Req. 1 Tech. Assist Woonasquatuckat River Project

fcket River Project
CRM CARP-1 kProcedu:al Blank
Sampie Name: 284C A Centifled Sample Name: 285688X
Data File Nama: A857 O Values Data Flle Name: A6574.0
Sample Description: CRM C, 'P-1 CRM CARP-1 " Sample Description: Proc. Blk.
Tissue Type: Mus Muscle
COMPOUND 'G/G WET WT. COMPQUND . PGIG WET WT.
2,3,7,8-TCOD a2 6.6 +-06 2,3,7.5-TCDD ND
23,78-TCOF 11. 11.9+/-27 23,7,9-TCOF ND
2.4,6,3-TCOT NC NA 2.4,8,3-TCOT ND
1,2,3,7,8-PeC0O 38 4.44+-11 1.2,3,7,8-P=CDD ND
1,2.3,7.8-PeCOF AT 5.0+/-2.0 1,2,3,7,8-PeCOF ND
2.3,4,7,8-PeCOF 1a. : NA 2.3,4,7,3-FeCOF ND
1,2,3,4,7.8-HxCDD " NC 1.9 +-0.7 1,2,3,4,7,8-HxCO0 ND
1.2.3,6,7.8-HxCOD 7.6 56+-13 1,2,3,6.7.8-HxCDO ND
12,3,7.8,9-HxCO0D ND 0.7 +-0.4 1,2,3,7,8,9-HxC00O ND
1,2.3,4,7,3-HxCOF NC NA 1,2,3,4,7,8-HxCOF ND
1,2.3,6.7,8-HxCDF ND NA 1,2,3,6,7.8-HxCDF ND
1,2.3,7.8,9-HxCDF NC NA 1,2,3,7,8,3-HxCOF ND
2.3,4,6,7,8-HxCDF NOD NA 2,3,4,6,7,8-HxCOF NO
12,3,4,8,7,8-HpCD0D 8.2¢ 65+-18 1,2,3,4,6,7,3-HpCOD ND
1.2,3,4,6,7,8-HpCOF ND NA .1,2,3,4,6,7,8-HpCOF ND
1,2,3,4,7.8,9-HpCOF 11.( NA 1,2,3,4,7,8,8-HpCDF ND
ccoo’ ' ND 63+-1.9 ocop ND
OCDF ND . NA CCDF ND
carr 1080 CONA car? 321,
€B126 ) 3se NA CB126 ND -
cB169 24 NA cB169 NO
’ WOONQAXLS 5 ‘
_ o e 7/23/96 . )
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— " . Reference 83 ' " Qriginator

‘ PHONE CONVERSATION RECORD
Conversation with: Date ?' / 47 & 7 7
Name %—f 7_ /’/7(/ Time /3 iy A@
Company . /Cé/ M%WMM B DM
Address /@ Originator Placed Call
/'J//é/(lé(— . /&— O Originator Received Call

prone {74/ 2227 -39 K07 Wo.No. ORI 0] ZIESD
Subject Wfde///%{ IVe

—LS 7%&.. 5/7///& / awa’eﬂ( £ K e/ LS /{/{A
4 &4///72_ Sl riter 7

My Tormer 57272 Tl ity
Ly /e/%e vty /S 6’4///76_.,,ové/ e/ Fo

® A Aes

Notes:

W

‘ O Tickle Flle Follow-Up-Action:
O Follow-Up By:
O Copy/Route To:

— /-

Originator’s |

Al A4 4 M

. 1423-1823 4/16/93
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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 |
60 Westview Street
' Lexington, Massachusetts 02421 : Reference 84

Re: WA No. 01-99-3-02, Task No. 2, TDF No. 1188

Case No. 3428 / SDG No. 3428-CMS-109

Triangle Laboratories - Durham, NC

Woonasquatucket Rivar/Centredale Manor Site, N. Prov1dence RI

[

Dioxin/Furan: 22/S0il/3428-CMS-109, 342_8-CMS-1 17, 3428-CMS-118, 3428-CMS-
124, 3428-CMS-125, 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-153, 3428-CMS-160, 3428-CMS-160DUP
(Soil Field Duplicate Pairs/3428-CMS-126 and 3428-CMS-
126DUP, 3428-CMS-160 and 3428-CMS-160DUP)

: I/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 [)

Preservation and Technical Holding Times

PE Samples/Accuracy Check

Window Defining Mix

»*
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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

'Internal/Clean-up/Recovery Standards

Sample Analysis and Identification

Sample Quantitation : :
Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentratlon (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 Evalﬁation of Data - summarizes Site objectives and potential usability issues
Data Summary Tables - summarize accepted, qué.liﬁed, and rejected data

Overall Evaluation of Data and Potential Usability Issues |

The following is a summary of the site invéstigation/assessmént 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.

02
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Ms. Christine Clark , ' B
. Page 3 , ' . | ' . t

Data ngpletenesé

Several pages were missing from 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 missing from the raw data packége and were requested from the
laboratory via the EPA WAM on 6/4/99. These pages were received on 6/4/99 by fax.

Matrix Spike/Matrix Spike Duplicate

One matrix spike/matrix spike duplicate pair was evaluated for this SDG (3428-CMS-124). 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:

Blank

Compound Type of 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 20 3428-CMS-127, 3428-CMS-153
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-118,
3428-CMS-124, 3428-CMS-125,
3428-CMS-126, 3428-CMS-126DUP,
3428-CMS-131, 3428-CMS-134,
3428-CMS=141, 3428-CMS-152,
3428-CMS-1535, 3428-CMS-160,
3428-CMS-160DUP
234678-HxCDF Method Blank 0.34 1.7 3428-CMS-125, 3428-CMS-127,
3428-CMS-132, 3428-CMS-133
1234678-HpCDF Method Blank 0.47 2.35 None -
OCDF Method Blank 0.96 9.6 3428-CMS-128
Total Tetra Dioxin Method Blank 0.4_3 43 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 54 None
Total HexaFuran | Method Blank | 074 74 None
Total Hepta Furan Method Blank 0.47 47 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/Recovery Standards
° Clean-up Standards

The following table summarizes the cleanup standards with'recove'ries which did not meet the
method acceptance criterion of 40%-130%:

Standard % Recovery ‘ Action Affected Samples #
_ Positive Detects | NDs

'C -2378-TCDD 133 J UJ 3428-CMS-131 §
C-2378-TCDD 505 J UJ 3428-CMS-134 &
C -2378-TCDD 3090 J ul 3428-CMS-140 =
“C -2378-TCDD 3060 ] us © 3428-CMS-141 &
C -2378-TCDD 176 ’ J | uj 3428-CMS-147 ¢
YC -2378-TCDD 236 J uJ ' 3428-CMS-155 &
'C -2378-TCDD : 461 J Ul 3428-CMS-160 S
"C -2378-TCDD . 499 J ujJ 3428-CMS-160DUP S

# 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.

o TCDD. TCDF, OCDD, OCDF, 1234678-HpCDD, 1234678-HpCDF reported from a 1:100 dilution analysis.

0 TCDD. TCDF, OCDD, 1234678-HpCDD, 1234678-HpCDF reported from a 1:100 dilution analysis.
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o 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 Evaluatmg
Environmental Analyses, December 1996, Internal Standard Section:

Recovery Standard RS Area Area Limits Action Affected Samples
Positive NDs*
_ L _Detecrs* _
3C.1234-TCDD 354 83-333 J Ul - 3428-CMS-131 §
13C-123789-HxCDD 117‘ 121-484 . ! ’ UJ 3428-CMS- [33 #
13C-123789-HxCDD 68.9 121484 J uJ 3428-CMS-140 =
*C-123789-HxCDD 437 105-420 J uJ 3428- -147 90
* FI?r those compounds associatchd with the recovery standard referenced.
E:CSIDZ/%C:%EDD HxéDD/Hx-CDF
PeCDD/PeCDF HpCDD/HpCDF
' OCDD/OCDF
s Sample analysis at a 1:100 dilution. 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.

® 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)

0 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:

O
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. Congener Affected Sample

2378-TCDD 3428-CMS-109, 3428-CMS-117, 3428-CMS-118,
Total TCDD 3428-CMS-131, 3428-CMS-133, 3428-CMS-152,
' 3428-CMS-160, 3428-CMS-160DUP

2378-TCDDft 3428-CMS-134, 3428-CMS-141t, 3428-CMS-155
OoCDD ‘
Total TCDD*

2378-TCDDt 3428-CMS-140t
1234678-HpCDD
OCDD
.2378-TCDF
1234678-HpCDF
OCDF
Total TCDD?
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

T The analyte concentrations from the 1:100 dilutions were also beyond the instrument
calibration range. Samples 3428-CMS-140 and 3428-CMS-141 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 [ 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 I, page 13.
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t [ ance

4

One or both of the recovery standards did not meet area count criterié 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

JrortCOn—

Leslie-Chan

Scientist
o

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 1

Recommendation Summary Table for Dioxins/Furans
. Centredale Manor Site
Case No. 3428/SDG No. 3428-CMS-109

Samplc,Nos. .

3428-CMS-109

3428-CMS-1117

3428-CMS-118

3428-CMS-124

3428-CMS-125

3428-CMS-126

3428-CMS-126
DUP

3428-CMS-12

Compound

2378-TCDD

12378-PeCDD

123478-HxCDD

123678-HxCDD

123789-HxCDD

1234678-HpCDD_

OCDD

112378-TCDF

12378-PeCDF

|

23478-PeCDF

Rt o o o O E e i g

123478-HxCDF

123678-HxCDF

P P P L E gl

ERE R i i g i = g e

b P R e e

b T o o o b P o = g e g

o o e O N E N o o o E El B

S S o o o g

123789-HxCDF

L

A )

)

S

o

St

234678-HxCDF

S

1234678-HpCDF

>

1234789-HpCDF

>

D> > > (>

SR LSRR R R P g o e b

> | > >

B > |> >

D>

b 1> > 1>

D> 1> > >

LOCDFE



60

Table 1

Recommendation Summary Table for Dioxins/Furans
Centredale Manor Site
Case No. 3428/SDG No. 3428-CMS-109

Sample Nos. 3428-CMS- 128 | 3428-CMS-131 | 3428-CMS-132 | 3428-CMS-133 | 3428-CMS-134 | 3428-CMS-139 | 3428-CMS-140 | 3428-CMS-141
Compound J
2378-TCDD A » A A A A » P
12378-PeCDD A 3 A A 3 A 5 ¥
123478-HxCDD A 7 A P 3 A P4 3* “
123678-HxCDD A J A » 5 A P I
123789-HxCDD A 5 A » y A P4 I f
1234678-HpCDD A ’* A P 7 A A oy I
OCDD A I A P A A A A
2378-TCDF A 5 A A I A A 5
12378-PeCDF A 5 A A 5 A I 5
23478-PeCDF A I A A ’* A 3 5
123478-HXCDF A I A P By A P4 5
123678-HxCDF 3 I i1 33 5 A P4 5
123789-HxCDF A I A P 4 A P J
234678-HXCDF A 5 J' g3 ) A P 3
1234678-HpCDF A 5 A P ) A A ¥
1234789-HpCDF A 5 A P i A P4 I
LoCDE ) I A P J A A ¥



Table I

Recommendation Summary Table for Dioxins/Furans
‘Centredale Manor Site
Case No. 3428/SDG No. 3428-CMS-109

sample Nos. 3428-CMS- 147 | 3428-CMS-152 | 3428-CMS-153 | 3428-CMS-155 | 3428-CMS-160 3428-CMS-I60’|
DUP
Compound
2378-TCDD A A A A A A
12378-PeCDD L A A I3 J* i3
123478-HxCDD 1 A A 5 J* 5
123678-HxCDD J* A A i i y
123789-HxCDD I A A 5 7 5
1234678-HpCDD P A A I 5 5
OCPD P A A A 0 o
2378-TCDF A A A i3 * o
12378-PeCDE 1 A A 5 J* 5
23478-PeCDF 5 A A 3 1 3
123478-HxCDF i) A ) ) J e |
123678-HxCDF 3 A A 3 i y
123789-HxCDF 5 [ A 4 i e
234678-HxCDF 5 A A 3 J* 3
1234678-HpCDF P A A 5 J* J*
1234789-HpCDF 5 A A 5 L »
LOCDE s A A _J I I




J‘3

J4

Table I : _
Recommegdation Summary Table for Dioxins/Furans
Accept results.

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

Value reported from 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-détects;

Cleanup standard recoveries outside criteria: J detects, UJ non-detects.
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EPA-NE - Data Validation Worksheet
Overall Evaluation of Data - Data Validation Memorandum - Table I1

Potential Usability Issues

“scored acceptable.

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 cvaluated for this SDG. All congeners and homologue groups were

The majority of the sampling and analysis quality control met acceptance criteria
and the sample data can be uscd for the site objectives.

DIOXIN/FURAN ANALYSIS
DQO Sampling* Measurement Error Sampling
(list all DQOs) and/or Variability
Analytical Method
Appropriate
Yes or No
Analytical Sampling
Error Error
To determine the nature Yes, Refer to Refer to hid
and extent of soil Sampling Method qualification in qualification
dioxin/furan appropriate for all R/S Key in
contamination samples. on Table [ R/S Key
along/ncar the on Table I:
Woonasquatucket River Yes, . Jiaass :
and at Centredale Manor Analytical Method N/A
appropriate for all
To determine potential samples.
sources of dioxin/furan
contamination
These data will be used
1o determine potential
health cffects based
upon a dry weight 2378-
TCDD TEQ action limit
of 1 ppb.
* The cvaluation of "sampling crror” cannot be completely assessed in the data validation.
b Sampling variability 1s not assessed in data validation.

Validator: TPC/

Date: éZp{.[q 1



: Data Sumn, Table
: . Dioxin/Fusan Anal oll Samples ’

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE Ri

CASE NO.: 3428 SDG NO.: 3428-CMS-108
SAMPLE NUMBER: | 3428-CMS-109 # | 3428-CMS-117 # | 3428-CMS-118 # | 3428-CMS-124 # | 3428-CMS-125# | 3428-CMS-126 #
STATION LOCATION: | AREA 1 | AREA 1 | AREA 1 | AREA 1 | AREA 1 . | AREA 1
MATRIX: | SOIL " | soiL | SOIL | SOIL | SOIL | SOiL

= | ]
TCDDITCDF CONC..{  ng/Kg i DL/EMPC® | ngiKg | DUEMPC* | ng/Kg { DUEMPC* |  ng/Kg | 'DUEMPC® |  ng/Kg { DUEMPC® ng/Kg |l DUEMPC*
| I | o | | | I 1 ] | '
2.3,7.8-TCDD i 10808 | | 65408 | | 25108 | i 191 | | 217 | | 370 |
1,2,3,7,8-PeCDD | 224 | | 144 | | 3sd | | 384 | | 104 | \ | os9°
1,2,3,4,7,8-HxCDD | 38 J | | 1.2 | -l 284 | [ 45 | | 12J | | 1.0J |
1,2,3,6,7.8-HxCDD | 118 | | 404 | | 9.6 i | 6.5 | | 254 | i 410 |
1,2,3,7.8,9-HxCDD | 10.4 ! i 3eJ | | 100 | [ 13.2 | [ 364 | | 284 |
1,2,3,4.6,7.8-HpCDD | 254 | i 785 | | 150 | I 84.0 | | 48.1 i i 457 |
ocobp [ 1830 | | 561 | | 1750 1 i 591 | ] 514 | | . 1070 |
| | | | | | | | ] | | ]
2,3,7,.8-TCDF " 5.2 [ [ 25 | [ 139 | { 50.8 | i a3 P | 5.7 |
1,2,3,7,8-PeCDF | 210, | | 0994 | | 44J | [ 10.4 | | | 084° | 174
2,3.4.7.8-PeCDF ] 354 | ! | 14 | 8.4 i | 131 i | 18J | i 340 |
1.2.3.4,7,8-HxCDF i 7.8 | | ) i 18.9 | | 188 i | 43J | | 79 i
1.2,3,6,7.8-HxCOF i 54 | | J | 7.1 | | 6.8 i i 174 | 279 |
2,3,4.8.7.8-HxCDF i 75 i | 14| | 8.5 | | 7.8 | | u | 12 324 |
1.2,3,7.8,9-HxCDF | w | 027 | U | 02 | u | o056 | ur | 02 | ul | o1 | Ul | 016
1,2,3,4,6,7,8-HpCDF | 73.3 ] | 237 - | 48.6 | | 3.2 | | 8.1 | | 18.0 |
1,2,3,4,7,8,8-HpCDF | 6.3 | | 1.8 | | 6.5 | | 29 4 | | 1.0 J | | 1.8 J |
OCDF | 137 { | 45.1 ] i 170 | I 38.7 | | 202 | i 549 ]
| | o | | i ] N | ] | |
TOTAL TCDD | 10808 | 1110° | 6610 83 | | 2510 85 | 2530 ° | 249 J | 251 * | %325 J | ] 431 J |-
TOTAL PeCDD I 1314 | 150° | 834 | 120° | 3074 | 331 | 4734 } 158° | 64J | 100° | 654 | 132°
TOTAL HxCDD I 8704 | i 203J | 297° | 9824 | | 1000 | i 2694 | 210° | 402 |
TOTAL HpCDD | 5350 | | 1484 | | 3054 | | 1914 | | 9514 | | 954J |
TOTAL TCDF | 4684 | 470° | 241J | 253° | 842J | 845" | 2794 | | 1924 | | 3164 | N8
TOTAL PeCDF | 106 J | 108 * | 39.7 J | 434 * | 125 4 | 126 * | 192 J | | 209 J | 219" | 414J | 416 °
" TOTAL HxCDF | 135 J | 136 * | 518 J | 522 | 158 J ) 159 * | 111 4 | 113 | 208 J | 211 | 441 J 1 445
TOTAL HpCDF | 199 J | | 67.5J | | 120 J ] | 54.0 J | | 14.1 4 | 146 * | 328 J |
{ | | | | | | | | I | |
E8= | |B=== = === | BESS & =a= | SER ==SSSES === | SZZSTETES STZER = ===E5F === l SR=SEE=== =535 === | = =ES=% S SSSIZI RRSE
TOXICITY EQUIVALENCY:| 1093 J4 | 6545 J | 2527 J | 2134 i 3194 ] 443 J
% SOLIDS: | 68.4 | 75.6 | 773 | 67.7 | 76.4 | 775
DILUTION FACTOR: | 1.0 | 1.0 | 10 i 1.0 | 1.0 i 10
DATE SAMPLED: | 02/16/99 | 02/16/99 | 02/16/99 | 02/16/89 : | 02/16/99 | 02/16/89
DATE OF RECEIPT: | 02/17/99 | 02/17/89 | 02/17/98 | 02/17/99 § 02/17/99 | 02117189
SAMPLE EXTRACTION DA | 03/04/99 | 03/04/99 | 03/04/99 | 03/04/99 | 03/04/9% | 03/04/99
ANALYSIS DATE! | 03/20/99 | 03/19/99 ] 03/19/99 | 03/19/89 | 03/19/89 | 03/19/99
LAB SAMPLE ID: | U991139 | = uesiiie | U1119801 | u9s1124 | ug9i1127 ] uegi128

------ ERSITTSE=STES OB === = === %3S = =TEE ==== = =3== T==Z = SESSS= TSES = =s== Z==3 T SEIEEZ E28=s

= 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.
$ = Valye reporied from a 1:100 dilution analysis 1 3



‘ ‘ Data Sumn‘ able '
Dioxin/Furan Analy oil Samples

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Ri

CASE NO.: 3428 SDG NO.: 3428-CMS-109
SAMPLE NUMBER: | 3428-CMS-126DUP # | 3428-CMS-127 # | 3428-CMS-128 # | 3428-CMS-121 # | 3428-CMS-132# .} 3428-CMS-133 4
STATION LOCATION:{ AREA 1 | AREA 1 | AREA 1 | AREA 1 | AREA 1 | AREA 1
MATRIX:§ SOIL | SOIL | SOIL | SOIL | SOIL | SOIL .
--------------------- | =SZREsS== 2==S = s== | == s=za = :::l ===z = ==z | =Z=== 8 = "===| ===% = === = =3Z= T FRIZIISSES
TCOD/TCDF CONC.:|  ng/Kg { DUEMPC* | ng/Kg | DUEMPC* | ng/Kg | DLUEMPC® |  ng/Kg | DLUEMPC* |  ng/Kg : DUEMPC* : ng/Kg : DUEMPC®
i | | | | | | l | .
2,3,78-TCDD | 36.6 | i 351 | | 114 | | 3300 $9 | ) 16.8 i | 721§ |
1,2,3,7,8-PeCDD | 10J | | 074 | | 11 ] | 41 | | 0.65 J | | 29 J |
1,2,3.4,7,8-HxCDD | 124 | | 086J | | 184 | i 354 | | 0524 | i 454 |
1,2,3,6.7,8-HxCDD I 454 | | 154 | | 274 | | 844 | i 134 | I 954 |
1,2,3.7,8,9-HxCDD | 314 | i 200 | | 37Ty | 1344 | | 194 | | 1264 |
1,2.3.4,6,7,8-HpCDD i 50.7 | I 348 | I 53.1 f | 1504 | f 225 | | 1844 |
oCcDD i 110 I i 1990 | | 2080 I i 13204 | ! 399 | i 7350 |
| ] | | | | i | | | | |
23.7.8-TCOF I 6.7 | | 1.7 | ! 43 i ! 1314 | I 24 i i 29 |
1,2,3,7,8-PeCDF I | 15° | 0534 | | 144 | i 544 | | 0714 | I u | o2
2,3,4,7,8-PeCOF | 37 | | 0981J | N 264 | | 83J | | 1.3 | i 1.2 |
1.2,3.4,7.8-HxCDF I 8.4 i I w oo sy | | 1904 | I 279 | I 254 |
1.2.3.6,7,8-HxCDF I 2864 | [ u | o072 | Ul 14 | 1204 | | Ul o 1| U 13
2,3,4,6,7,8-HxCOF | 34 J | | u | 0.83 | 19J | | 107J | | VAR 0.95 | ul 1.4
1.2,3.7.8.9-HxCOF [ w | 0z | U | o010 | U | o008 | us | o081 | u | o1 | us | o4
1.2,3,4,6.7,8-HpCDF I 19.9 i I 404 | | 6.3 i j 1200 | I 6.5 i I | na-
1.2.3.4,7.8,9-HpCDF | 204 | | | 048° | 0764 | | 794 | | ) 089 | uo
OCDF I 545 | | 10.2 | [ w | T4 | 1504 | I 19.7 i i 124 |
| | | b _, | | C | | | |
TOTAL TCDD { 4224 ] 427 | 378J | 38.1° | 1570 | 160" | 3360 $J | ] 2100 | 215 | 721 84 |
TOTAL PeCDD i 88d | 132° | 380 | 74° | 704 | 101 | 3731 | s22° | 494 | 87° | 88J |
TOTAL HxCDD | 474 J | 4786 * | 168 J | | 203 J | ] 108 J | ] 164 J | 168° | 845 J |
TOTAL HpCDD | my | i 7753 | | 1004 | I 2964 | i 874 | I 24 |
TOTAL TCDF | 360 J | 36.1° | 174 | 123 | 253 J | 254 | 98.8 J | 998 * | 18.6 J | ] 174 ) | 196 *
TOTAL PeCOF | 428 ) | 443 | 18.0 J { 183 * | 3768 J | 380 | 173 J | 176 | 2381 i 253 | 224 J |
TOTAL HxCDF | 506J | 508° | 13§J | 136° | 2174 | I 2323 | 233 | 1794 | | 2134 |
TOTAL HpCDF | 3454 | | 720 | 11 | 124 | | 2286 | | 124 | ne* | 1084 | 221°
| | | | | i | i | ' | | |
== ] === = === | mEsns = === | ==== = === ==== = === Z=RmE STSI==S == | s=======3 SSZ8 SSSSSIF IS
TOXICITY EQUIVALENCY: | 444 J | 380 J | 178 J | 3318 J { 194 J | 729 J
% SOLIDS: | 756 | 86.4 [ 80.3 | 66 | 799 | 921
DILUTION FACTOR: | 1.0 I 1.0 | 1.0 i 1.0 i 10 | 1.0
DATE SAMPLED: | 02/16/99 | 02/18/99 “ 02/16/99 | 02/16/98 | 02/16/99 | 02/16/99
DATE OF RECEIPT: | 02/17/89 | 02/17/99 | 02/17/99 ] 02/17199 | 02/17/98 | 02/17/99
SAMPLE EXTRACTION DA |  03/04/689 | 03/04/99 | 03/04/88 | 03/04/68 | 03/04/89 | 03/07/99
ANALYSIS DATE:|  03/18/99 . | o03nesmss | 03/19/99 | 03/19/88 | 03/19/89 | 03/18/99
LAB SAMPLE ID:|  U891129 | U881130 | U8s1131 | US81132 | U981133 | Te81854
————————————————————— = GESS=TEEE =SS 5 === mRaT B B SETS TISSISTTSS IRVTT = = === ===3 8 S=ESSES RIS S ==z ===z = =52 SSSS=S2TS S=325 = SS=S3S S5

* = These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualified with an “J*, Values without an "= are the Detection Limits.
# = Thase values are reported on a dry weight basis.
$ « Value reported from a 1.100 dilution analysis.



SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - N. PROVIDENCE, RI

CASE NO.: 3428 SDG NO.: 3428-CMS-109

SAMPLE NUMBER: | 3428-CMS-134 #

| 3428-CMS-139#

Data Sum

‘Dioxin/Furan Anal

| 3428-CMS-140 #

STATION LOCATION: | AREA 1 | AREA 1 | AREA 1
MATRIX:| SOIL | SOIL | SOlL
SESSSESSESSRSTSSISIES l SZISESSERE=R8= = === = EI== 8 === ====
TCDD/TCDF CONC.:|  ng/Kg | DUEMPC® |  ng/Kg { DUEMPC* |  ng/Kg
: | | | ! ]
2,3,7.8-TCDD | 155208 | | 147 | | 116000 @J
1,2,3.7.8-PeCDD i 216J | | 234 | | 94.0 J
1,2,3,4,7,8-HxCDD | 322 | | 29 J | | 87.7 J
1,2,3,6,7,8-HxCDD | 702 J | | 6.7 ) | 336 J
1,2,3,7,8,8-HxCDD | 893J | ] 10.2 | | 309 J
1.2,3,4,6,7,8-HpCDD i 14100 | | 127 1 [ 9790 $
ocoD | 13540 $ | | 1200 I | 167640 §
I | | | J
2,3,7.8-TCOF | 69.0 4 | | 78 | § 810 $
1,2,3.7.8-PeCDF i 108J | | | 19° | 209 J
2.3.4.7,8-PeCDF i 2240 | | 394 | | 330 J
1,2,3,4,7,8-HxCOF | 375 J | | 103 [ | 1380 J
1.2,3,6.7,8-HxCDF | 1824 | | 404 | i 408 J
2,3,4,6,7,8-HxCDF - | 2120 | | 454 | | 568 J
1,2,3,7,8.9-HxCDF ! ul | o067 | T 04 | 13.7J
1,2.3.4,6.7,86-HpCDF ] 248 J | | 225 | | 4180 §
1,2,3.4.7,8,9-HpCDF | 820J | | 204 | | 266 J
OCDF | 2045 | | 63.4 | i 10230 §
| | ] | |
TOTAL TCDD | 15680 $J | 15780 * | 160 J | | 120000 @
TOTAL PeCDD | 122 J I 120 | 16.2 J i 177 | 1510 J
TOTAL HxCDD | 830 J ) 636 * | 713 | | 4470 J
TOTAL HpCDD | 26400 | | 2474 | ] 25140 §J
* TOTAL TCDF i 406 J | 408° | . 4084 | 421* | 4010 $J
TOTAL PeCOF | 64 | 3dT" | 4760 | 498° | 4620 J
TOTAL HXCDF I 46 J | i 424 | 563" | 6100 J
TOTAL HpCDF i 526 J | | 5664 | 588° | 14100 $J
| | | | |
------ ] s=== = === | s=ss & === ==s3
TOXICITY EQUIVALENCY: | 15607 J | 158 J i 116934 J
% SOLIDS: | 58.3 | 81.7 | 46.7
DILUTION FACTOR: | 1.0 | 1.0 [ 1.0
DATE SAMPLED:|  02/16/89 | 02116/09 | 02/16/99
DATE OF RECEIPT:|  02/17/99 | 02/17/98 | 02/17/99
SAMPLE EXTRACTION DA | 03/07/89 | 03/07/99 | 03/07/80
ANALYSIS DATE:|  03/19/99 |  03/19/88 [ 03/19/99
LAS SAMPLE ID:|  T991855 | 7991856 | Te91857
==Zs=3s=s BESEESTS=E==IS==S = 2EES ESE= = == =2 2 =82z =5==

= 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.

@J = Value reported from Method 8280A Low Resolution analysis. See Attachment I.

s
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Table
.oil Samples

| 3428-CMS-141 8

| 3428-CMS-147 #

| 3428-CMS-152#

“** are the Detectlion Limits

| AREA 1 | AREA 1 | AREA 1
| SOl | soiL | soiL
| DUEMPC* | nglKg | DUEMPC* |  ng/Kg | DUEMPC® |  ng/Kg | DUEMPC®
| | | | | | |
i [ 35400 @J | | 5630 § | | 13008 |
| i 2234 | ] 7334 | | 7.40 !
| ] 3214 | i 7804 | i 6.80 |
| | 7n2J | | 230 | | 175 |
| | 8744 | | 2914 | | 26.9 |
i | 13100 | i 4740 84 | i 356 i
I | 15108 | | 24430 $J | | 2940 |
| | | | ] | |
| | 496J | i 15108 | } 137 |
| | 104 | | 1824 i 395 |
i | 1904 | i 93 | f 64.9 |
[ | 4964 | | 1530 J | | 189 I
| i 2184 | } a1 s | | 624 I
i | 2604 | i 6924 | \ 58.4 |
| | u | o083 | 1554 | i ul | 093
| | 1884 | | 4040 $J | ] 205 |
! I nss | | 2545 | | 20.2 |
i | 2094 | | 12200 | t 150 |
. | : | | | | | .
{ 143000 * | 35400 @J | 70700 ° | 7670 $J | , | 1400 54 | 1430 °
| 2630 °* | 194 | 15 | 13000 | 2280° | 786J | 85 *
] | 7004 | | 3650 J | ] 2114 |
| | 24704 | | 9120 §J | | 7030 |
| 4090 * | 3334 | | 6730 §4 | | 7533 |
| | 4200 | 421 | 5140 4 | ! 7224 | 126"
i | 4194 | 421 | 5800 4 | | 614J | 615°
i | arsy | | 6760 8 | i 3544 |
| | i | } | |
== === I = SZZT SZSSSES === l SESE=SSSE= SRR = === ' ZZES==SSSIZ =SS =S =S=S=ER=S=ESs
[ 35482 4 i 6469 J i 1397 J
i 38.2 | 708 i 65.8
| 1.0 i 1.0 | 1.0
| 0216/99 | 0216099 | 0216/99
| 0217/98 | 02117199 | 02117/99
| 03/07/99 | 03/07/99 [ 03/07/99
| 03r18/99 | 0319/99 | 03/20/99
{ Tes1858 i  Testee2 |  T991863




SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI

CASE NO.: 3428

SDG NO.: 3428-CMS-109

| 3428-CMS-155 #

Data Sumrn
Dioxin/Furan Analy

SAMPLE NUMBER: | 3428-CMS-153 # | 3428-CMS-160 #
STATION LOCATION: | AREA 1 | AREA 1 | AREA 1
MATRIX:| SOIL | solL | soiL
z== S=== | SISSIESST IRIS = === | = =3=TT = ==z ====
TCDD/TCOF CONC.: | ng/Kg | DUEMPC* | ng/Kg | DUEMPC® |  ng/Kg
: | | | | |
23,7,8-TCDD | 352 | | 8700 § | | 12610 §
1,2.3.7.8-PeCDD | 344 | i 2480 | | 68 J
1,2,3,4,7,8-HxCDD ] 184 | | 88J | | 42
1,2,3.8,7,8-HxCDD i 334 | | 27184 | | 121
1,2,3,7,8,8-HxCDD | 16.2 | | 2724 | | 140 J
1,2,3,4,6,7.8-HpCDD I 545 | | 8163 | i 220 J
OocDD | 1120 | | 19080 § | | 1600 J
| | | ] |
2,3,7.8-TCDF i | 071° | 1274 | i 341
1,2.3,7.8-PeCDF i u | 03 | 3084 | | 9.3 J
2:3.4,7.8-PeCDF | u | 03 | 4924 | [ 123
1,2,3,4,7,8-HxCDF | w | 09 | 1214 I | 305 J
1,2.3.6,7,8-HxCODF | u o 03 | 3834 | ] 133 4
2,3.4,6,7.8-HxCDF | u o 04 | 4569 | i 147 4
1,2,3,7,8,9-HxCOF | u | 0.5 i (VA 1.3 | uJ
1,2,3.4,6.7,8-HpCDF | 36 J | | 214 ) | | 98.5 J
1,2,3,4,7,8.9-HpCDF | u | 1.3 [ 2504 | i 764
OCOF I u o 30 | s0J | [ 122
| | | . i
TOTAL TCDD | 546 J | 579 * | 6890 §J | 6920 * | 12610 $J
TOTAL PeCDD | 373 J {418 | 160 J | 227 | 490 J
TOTAL HxCOD | 825 J4 | 87.1* | 346 J ] | 146 J
TOTAL HpCDD | 128 J | § 1890 J | | 468 J
TOTAL TCDF | 036 J | 110 708 J | | 285 J
TOTAL PeCDF | 354 | { 814 J | 817 * | 298 J
1OTAL HxCDF | 791 | | 734 J | | 293 J
TOTAL HpCODF | 6.9 J | { 553 J i | 208 J
I | | ! |
s====s== ITTTEETZSSSEZS I HZETESTSEZ ST SEESSTES == l === = s== ' z===
TOXICITY EQUIVALENCY: ) 408 J | 6808 J | 12637 J
% SOLIDS: | 859 | 79.2 N 62.9
DILUTION FACTOR. | 1.0 | 1.0 { 1.0
DATE SAMPLED:|  02/16/89 | 02/16/89 | 02/16/99
DATE OF RECEIPT:|  02/17/99 |  02117/89 | 0217199
SAMPLE EXTRACTION DA | 03/07/99 _ | 03/07/88 - | 03/07/89
ANALYSIS DATE: | 03/20/99 | 03/20/99 }  03/20/99
LAB SAMPLE ID:| T991864 | T891865 | To81866

‘Jable

il Samples

3428-CMS-160DUP #
AREA 1
SOIL

| DUEMPC* |

12820 *
53.2 *

ng/Kg

11270'§
58 4
36 4
102 4
114 J
188 J

13704 .

317 J
82J
1.1
248 J
123 J
121
[V X]

85.2J
63J
103 J

0.66

11410 $J
378 J
122
388 J
275 )

44.7
125

11294 J

61.3

1.0
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 reporied on a dry weight basis. .

$ = Value repored from a 1:100 dilution analysis.
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Data Validattow
e povt Vumber 4

Sb,u—-l— S\ﬁ—ﬂl«er._, | : jbs\«e '7 I‘/??
US EPA Approval Signature ‘ : Date
‘ X May 5, 1999
B-99-05-E-01

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

Lexington, Massachusetts 02421 Ret‘erencg 85

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, Rl

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-
061DUP, 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-
061DUP, 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 Analvses, 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 [)

Preservation and Technical Holding Times

PE Samples/Accuracy Check -
Window Defining Mix ' Lo 1) ]_

*
e o & 0 0



Ms. Christine Clark - May 5, 1999
Page 2 B-99-05-E-01
, - Revised: June 7, 1999

Initial and Continuing Calibrations
Chromatographic Resolution
Instrument Sensitivity Check
Blanks
Matrix Spike/Matrix Splke 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 [somer 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 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

e - 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 10g 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

oo 02



Ms. Christine Clark A . May §, 1999
Page 3 , , : B-99-05-E-01
' Revised: June 7, 1999

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 (tetra furans, and penta - octa dioxins and furans),
overall data usability should not be adversely impacted. ‘

Data Completeness

A continuing calibration standard (lab file ID T991872) was missing from the raw data package.
This data was requested from 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 Scare Action Affected Samples

Positive Detects NDs

2378-TCDD Action High ] A All

Blanks

S

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
2378-TCDD Cleanup Blank 4.6 23 3428-CMS-044, 3'428-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

12378-PeCDD Method Blank 0.34 1. 3428-CMS-044, 3428-CMS-047,
3428-CMS-053, 3428-CMS-058,
3428-CMS-067, 3428-CMS-068,
3428-CMS-068DUP, 3428-CMS-220.

3428-CMS-222

~!

2378-TCDF Method Blank 0.63 3.15 3428-CMS-044, 3428-CMS-050,
3428-CMS-062, 3428-CMS-065,
3428-CMS-067, 3428-CMS-224

03
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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
%Solids (72.4%)
Sample Conc. (ng/Kg)
0CDD 29990 14630 & | ul
Compound . 3428-CMS-217 T 3428-CMS-217DUP RPD Action Affected
— Samples
. %Solids (53.4%) %Solids (51.7%) Positive NDs
e Detects

L_ Sample Conc. (ng/Kg) Duplicate Conc. (ng/Kg)
P.———i

2378-TCDD 2360 4980 71 J UJ All samples

Professional judgement was used to estimate all of the positive results and non-detects, (J) and
(UT) respectively, for 2378-TCDD, 12378-PeCDF, and OCDD in all soil samples.

Internal/Clean-up/Recovery 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 309 ] uJ 3428-CMS-057 $
¥C .2378-TCDD 2390 : ] uJ 3428-CMS-060 $
¥C -2378-TCDD 272 ] Ul 3428-CMS-063 $
¥C -2378-TCDD 499 J ul 3428-CMS-216 =
¢ -2378-TCDD 181 . | uJ 3428-CMS-217 &
YC -2378-TCDD 188 J uJ 3428-CMS-217DUP $
YC -2378-TCDD 135 J uJ 428-CMS-2

All analyses were without dilution. Analytes reported from a 1:100 dilution were unaffected.

TCDD reported from a 1:100 dilution analysis.

# B
$
&

. -

TCDD and OCDD reported trom a 1:100 dilution analysis.

TCDD. OCDD. 1234678-HpCDD 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 NDs*
I— | Detects® 1 1
1C-1234-TCDD 924 190-758 ! J ’ uJ 3428-CMS-044
13C-123789-HxCDD 636 98-394 J uJ
13C-123789-HxCDD 505 98-394 J UJ 3428-CMS-053
13C-1234-TCDD 994 190-758 J uJ 3428-CMS-056
13¢.123789-HxCDD 722 98-394 ] UJ
13C-123789-HxCDD 5155 5568-22270 J uJ 3428-CMS-059 =
13C-1234-TCDD 4675 6723-26890 J uJ ' 3428-CMS-060 ©
13C-123789-HxCDD 69 - 102-407 J - Ul | 3428-CMS-061 #
13C-123789-HxCDD 79 102-407 ] UJ 3428-CMS-061DUP #
3C-123789-HxCDD 146 180-719 ) Ul . 3428-CMS-217 #
13C-1234-TCDD . 53 297-1189 S | 83} 3428-CMS-217DUP §
3C-123789-HxCDD 27 180-719 J uJ . i
13C-1234-TCDD 451 530-2119 ] ul 3428-CMS-219°§
BE. - 159 287-1]149 J 192
* ~ For those compounds associated with the recovery standard referenced.
3C-1234-TCDD 5C-123789-HxCDD
TCDD/TCDF HxCDD/HxCDF
PeCDD/PeCDF HpCDD/HpCDF
QOCDD/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
ditution analysis, and was not affected.
L Sample analysis at a 1:100 dilution. OCDD was reported from this analysis and was affected.
o 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 ﬂégged 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 10g 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 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 1
Total TCDD * .
Total HxCDF
2378-TCDD  3428-CMS-216°
1234678-HpCDD
0CDD
Total TCDD
Total HpCDD
2378-TCDD - 3428-CMS-217, 3428-CMS-221
OCDD . |
% - : ——— : 14
t  The analyte concentration from 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 used from the Low Resolution analysis due to
QC exceedences. Please see Attachment I for Data Validation of these results. '

07
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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.

Very truly yours,

LOCKHEED ENVIRONMENTAL
Leslie Chan

Scientist . :
TN rcic
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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Case No. 3428/SDG No. 3428-CMS-044

Table I
Recommendation Summary Table for Dioxins/Furans
Centredale Manor Site

Sample Nos. 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- 3428-CMS-“
044 047 050 | 053 056 057 058 059 060 061
Compound r
2378_"‘CDI) J|,2,4,5 J|.2,4 Jl.‘ J|,2,4 J|,4,5 JI,‘ J|,4 Jl,),‘ JI,3,4,5 Jl,‘
12378-PeCDD 23 » A I I 58 P A )8 A
123478-HxCDD 5 A A P » 5 A A 5 »
123678-11xCDD I A P » » 5 A A 5 »
123789-HxCDD K A A B ) J A A J »
1234678-HpCDD s A A ) 1 )8 A A )8 »
OCDD 343 5 5 5 §s e » 34 e * |
2378-TCDF 23 A P A » 5 A A 58 A
12378-PeCDF » A A A » 5 A A 5 A
23478-PeCDF » A A A » e A A 5 A
123478-11xCDF 1’ A A » » ) A A ) ¥
123678-HxCDF » A A P » 38 A A 3 ¥
123789-HxCDF » A A » » 58 A A 5 ¥
234678-HxCDF » A A » s 58 A A 58 P
1234678-HpCDF ¥ A A 5 » I8 A A 3 P
1234789-HpCDF I A A » » I A A 5 r |
LocDE s A A g 5 I A A 1 p |



Case No. 3428/SDG No. 3428-CMS-044

Table 1
Recommendation Summary Table for Dioxins/Furans
Centredale Manor Site ’

0T

Sample Nos. 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- ’
061DUP 062 063 064 065 066 067 068 068DUP 216
Compound ‘
2378-TCDD Iz yhas J4 3 ylas s ' Jras Jhas 4
12378-PeCDD A A ) A A A P i 2 )
123478-HxCDD i A Je A A - A A A A )
123678-HxCDD P A 5 A P A A A A Je ||
123789-HxCDD I A )6 A A A A A A ) H
1234678-HpCDD » A ) A A A A A A A
0OCDD Ik 5 Jie ) »” 3 ) ) 3¢ 5 II
2378-TCDF A 32 )8 A » A » A A )
12378-PeCDF A A . A A A A A A ) <"
23478-PeCDF A A Js A A A A A A )6
123478-HxCDF I A s A A A A A A J*
123678-HxCDF » A J A A A A A A )
123789-HxCDF ) A Je A A A A A A 3
234678-HXCDF s A Je A A A A A A ¥
1234678-HpCDF » A I A A A A A A g
1234789-HpCDF 5 A ) A A A A A A )
| OCDF Js A J A A A A A A |
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“Case No. 3428/SDG No. 3428-CMS-044

Table I
Recommendation Summary Table for Dioxins/Furans
Centredale Manor Site

Sample Nos. 1428.CMS. | 3428.CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS-
: 217 217DUP 218 219 20 | 221 222 223 224 225
Compound-
2378-TCDD - P i jis At jraa Cjia Jis e jhaa jie
12378-PeCDD J° 58 s 37 » A » A A A
123478-HxCDD s ps 5 » A A A A A A
123678-HxCDD 18 Jos I 7 A A A A P A
123789-HxCDD 158 Jos 5 7 A A A A A A
1234678-HpCDD I yos I » A A A A A A
OCDD 5 Jose Jos Jos 5 5 5 ¥ 3o 5
2378-TCDF I 1 58 P A A A A P A4||
12378-PeCDF Je jos 5 »7 A A A A A A
23478-PeCDF I 58 g6 »7 A A A A A A
123478-HxCDF 18 158 3 P A A A A P A
123678-HxCDF Js ys6 g 7 A A A A A A
123789-HxCDF ps 558 ” » A A A A A A
234678-HxCDF §s ps 5 P A A A A A A
1234678-HpCDF I 156 5 7 A A A A A A
1234789-HpCDF J58 §5s 5 3 A A A A A A
| OCDE s 58 Je P A A A A A A




JJ

J4

AL

Table I _
Recommendation Summary Table for Dioxins/F urans
Accept results.
Unacceptable PES score: J detects.

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

Concentration exceeded the instrument calibration range. Value was estimated
- |

Field Duplicate precision outside criteria: J detects, UJ non-detects.
Recovery standard area counts outside criteria: J detects, UJ non-detects.
Cleanup standard recoveries outside criteria: J detects, UJ non-detects.

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 IT

ET

DIOXIN/FURAN ANALYSIS
DQO Sampling* Measurement Error Sampling Potential Usability Issues
(hist alt DQOs) and/or Variability
" Analytical Method
Appiopriate
Yes or No
A Analytical Sampling
Error Ermor )
To detenmine the nature No, Refer to Refer to s TEQs were derived almost solely from 2378-TCDD concentrations
and extent of soil Sample 3428-CMS-219 had qualification in qualification in for all samples with reported TEQs greater than 0.025 ppb.
dioxin/furan percent solids less than 30% R/S Key R/S Key
contamination but greater than 10%. Since on Table I: on Table I 2378-TCDD was scored Action High in the fortified native soil PE
along/near the the laboratory increased the sample PC00259. All non 2378-TCDD congeners were scored
Woonasquatucket River sample size to compensate for Jraase 3 acceptable. The ESAT data validator used professional judgement
and at Ceniredale Manor low percent solids to a dry to-estimate 2378-TCDD values for all samples in this SDG.
. weight equivalent of 10g and
To determine potential the quantitation limits were The majorlty of the sampling and analysis quality control met
sources of dioxin/furan met, positive detects and acceptance criteria and the sample data can be uscd for the site
contamination non-detects were estimated, J objectives.
and UJ, respectively, and the
These data will be used non-detects were not rejected.
to detérmine potential
heaith effects based Yes, -
upon a dry weight 2378- Analytical Method appropriate
TCDD TEQ action limit tor all samples.
of | ppb.
* The evaluation of "sampling error” cannot be completely assessed in the data validation.
** Sampling variability is not assessed in data validation.

Validator: ffc

Date:_$] !81’3& '
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. Dioxin/Fi ‘lalyais - Soil Samples

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI
CASE NO. 3428 SDG NO.: 3428-CMS-044

SAMPLE NUMBER: | 3428-CMS-044 # | 3428-CMS-047 # | 3428-CMS-050 # | 3428-CMS-0S3 # | 3428-CMS-056 # | 3428-CMS-057 #
STATION LOCATION: | AREA 1 | AREA 1 | AREA1 | AREA 1 | AREA1 { AREA 1
MATRIX: | SOIL | SOIL | SOIL | SOIL | SOIL } SOIL
=s========S=SSSX3TETESSSSSE= | == == ===z = === ===z = ==z | ss== = ;==| ==z £sz3 = ==3 | £==s & o3 === sa== ot
TCDD/TCOF CONC.: | ng/Kg | DUEMPC* |  ng/Kg | DUEMPC* | ng/Kg | DUEMPC® | ng/Kg | DUEMPC® |  ng/Kg | DUEMPC' | ng/Kg { DUEMPC*
' ! : | | | | | | | | i | |
23.7,8-TCOD | us 121 | ul 10.8 | §3.0 J | ] w | 43 | 214 J | | 16340 & |
1.2,3,7.8-PeCDD | us | o063 | w1 U | o8 | u ol 12 | 524 | | 36 |
1,2,3,4,7.8-HxCDD i | o082° | 129 | | u | o1 | | o0s56°* | 554 | | 144 |
1.2.3,6.7.8-HxCDD | 230 | | 103, [ i w | 12 16J | ] 884 | | 439 |
1.2,3,7,8,9-HxCDD ) isd | | 5.7 | | 264 | | 320 | { 1520 | i 414 | |
1.2,3,4.6,7,8-HpCDD I 4134 | | 83.7 ] i 28.0 ] | 2634 | | 07J | | 6484 | |
QCDD | 439 J { } 53§ J | | 481 J | | 272 J | | 902 J | | 545J | i
| | | | | | ! | | ! | | |
2,3,7.8-TCOF ] us | 1.7 | 4.8 | | us | 1.2 | 4.2 | | 45.7 J | | 6§54 | |
1,2,3,7,.8-PeCDF { 0.51 J | | 16J | | u | 0.3 ] { 18° | 10.1 4 | | 164 | |
2.3,4,7,8-PeCDF i 0.57 J | | 1.6 J | | u | 0.3 | 1.3J | } 8.2 | } 413 | |
1.2,3,4,7,8-HxCDF | 1.6 J | | 374 | | 174 | ] asJ | B L7594 1] | 544 | . |
1.2,3,6,7,8-HxCDF | | 074 ° | 184 | | 0.84 J | ] 1.6J | | 1804 | | 284 | |
2.3.4,6.7,8-HxCDF ] | 095 ° | 25 ] | 0.88 J | | 221 | | 2384 | | 4239 | |
1.2,3,7,.8,9-HxCDF | A w 0.08 | 011 J | | V) | 0.5 | (VY| 0.3 i ) | 08°* | u | 1.2 i
1.2,3,4.6,7.8-HpCDF i 88J | 1 14.6 i | 72 | ] 1024 | | 9509 | | 2564 | |
- 1,2,3,4,7,8 9-HpCDF | 10J | | 134 | ] U | 0.8 | 144 | | 1104 | | 194 | |
OCDF | 19.5 J | ] 30.1 | | 17.6 { | 204 J | | 837J | } 438J | {
| | [ | I i . | | i | { (
TOTAL TCDD i Ul | 140 | w18 5434 | 551° | w o 102 | 2410 ] 242 16500 $J | |
TOTAL PeCDD | [VN R 6.2 | u | 123 | us | 0.60 } W 118 | . (TN | 85.8 | u | 148 |
TOTAL HxCDD | 231 | 240 * | 704 J ] | U | 17.2 | 198 J | 204 ° | 1468 J | | 444 | |
TOTAL HpCDD ] 79.0 J | | 173 | | 556 J. i ] 538 { | 216 J | \ 1344 | {
TOTAL TCDF | [V | 9.3. | 265 J i 212 | ud | 6.3 | 16.6 J i 201 | 185 J | 156 * | 5003 | |
TOTAL PeCDF | 1.2 | 1M7°* | 322 ) | | 66 J | | 236 J ] 28.1* | 256 J ] | 1204 | 122° |
TOTAL HxCDF | 15.2 4 { 169 ° | 3084 | 308 * | 1214 | 153 | 236 J | 248 | 257 J | 258 * | 3274 | |
TOTAL HpCDF | 236 ) | | 31.8 ] | 16.0 J | | 214 J | 221 | 151 ) | | 646 J |
i | | | ] | | | | | i | l
SEZSSSEEISIESF == | == ==== = === | sBES= = ===’| EES3 SIESTESEI=D | onar = K= | B2EE 8 z=== | BRER X o l
TOXICITY EQUIVALENCY: | 230 J | ’ 545 | §4.5 J | LR TN | 249 J i 16300 J |
% SOLIDS: | 87.3 { 729 | 88.0 | 78.4 ] 79.3 ] 75.2 |
DILUTION FACTOR: | 1.0 | 1.0 i 1.0 | 1.0 | 1.0 | 1.0 [
DATE SAMPLED: | 02/16/99 | 02/16/99 | 02/16/89 | 02/16/99 | 02/16/98 | 02/16/99 |
DATE OF RECEIPT: | 02/17/99 | 02/17/99 - ] 02/17/99 | 02/17/89 | 02/17/99 | «02117199 |
SAMPLE EXTRACTION DATE: | 02/28/98 - i 02/26/99 | 02/28/99 | 02/28/89, | 02/28/99 | 02/28/99 l
ANALYSIS DATE: | 03/15/99 | 03/22/89 i 03/15/99 | 03/15/99 | 03/15/99 { 03/15/89 J
LAB SAMPLE iD: | T991739 | U991203 | T991741 { 7891742 j TO81743 | ToD1744 {
SRS ESSrSSSSSSESSSTTEETIZSERS = === === ===z ==== sE== = =z=33 ===z = ==I== a==2= zzzz a zasz= ams= & ===z ===a= amms

# = These values are reported on a dry weight basis.
$ = Value reported from a 1:100 dilution analysis.

[T
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SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - N. PROVIDENCE, R

CASE NO.: 3428

SDG NO.: 3428-CMS-044

dicgriialy | avig
1alysis - Soil Samples

Dioxin/F

| 3428-CMS-060 ¥

SAMPLE NUMBER. | 3428-CMS-058 # | 3428-CMS-059 # | 3428-CMS-061 # | 3428-CMS-081DUP # | 3428-CMS-0628#
STATION LOCATION: | AREA 1 | AREA1 : | AREA1 | AREA1 | AREA 1 | AREA 1
. MATRIX: | SOIL | SOIL | SOIL | SOIL | SOIL | SOiL
ZZZSESSS2ESISTSSITIIREITIESS = | s===s===s3 =533 = s== s==ss = ===| ===z = ===| === scas = -aa‘ RaEE = ll=| zacR sum
TCDD/TCDF CONC : | ng/Kg | DUEMPC® |  ng/Kg | DUEMPC* |  ng/Kg | DUEMPC* |  ng/Kg | DLJEMPC* | ng/Kg | DUEMPC® | ~ ng/Kg | DL/EMPC*
I : | I | i | | | [ | | |
2.3.7.8-TCDD [ 1780 | i ul | 133 | 11582083 | | mJd | | 14 | | u | 48
1.2,3.7.8-PeCDD [ usr ] 12 6.7 | | 2804 | | 16.0 | | 134 | | 244 |
1.2,3,4.7.8-HxCOD ] 174 | | 177 | i 764 | 454 | | 290J | i 474 |
1,2.3.6,7.8-HxCDD [ 444 | | 403 i | 8334 | | 5694 | i 48840 | \ 120 |
1,2.3.7.8,9-HxCDD i 5.0 | [ 34.3 | | 424 | | 7254 | | 5664 | i 106 |
1,2.3,4,6.7,8-HpCDD 1 104 i i 914 | | 27160 | | 1540 J | | 12100 | | 216 |
oCcoD I 10104 | I 12680 $4 | | 17104 | | 29990 4 | | 14630 $J | | 23900 |
| | | | | ! | | N | | !
2,3,7,8-TCDF | 4.6 ] | 48 | | 788 J | | 10.8 | { 13.0 | | ud | 29
1,2,3.7,8-PeCDF | 1.8J { | 204 | | 156 J | ] 39 J | | 5.3 | | u i 0.7
2.3.4.7,6-PeCDF | 26 J | ' 324 | | 56.6 J | } 8.9 | | 6.5 | ] 164 |
1,2,3,4,7.8-HxCDF | 10.3 | | 114 | | 473 J | | 24.1J } | 246 ) ] | 453 |
1,2,3,6,7,8-HxCDF | 46 J | { 9.1 | | 16.0 J | ] 148 { | 1504 | ] 324 |}
2,3,4.6,7.8-HxCDF | 41 J | { 121 | ] 21.2) | | 184 J | | 171 | B 55 |
1,2,3,7,8,9-HxCDF | U | 0.5 | U | 13 | 06 J | ] w | 28 | us | 1.6 [ U | 09
1,2,3,4,6,7.8-HpCOF [ 247 i | 179 | | 1024 | i 2153 | | 204 | [ 608 |
1,2.3.4.7.8,9-HpCOF [ 36J | | 9.3 | ] u | 124 | 1579 | | 1484 | | ‘374 |
OCODF ! 58.5 | | 350 i i 1314 | | 4954 | i 4a19J | | 154 |
| i | | | | ] ! | | | |
TOTAL TCDD | 8B5S | i Ul | 203 | 118450 $J | 118560 * | 1854 | 182° | 2200 | | uw 67
TOTAL PeCDD I BT I R X Couw | d0s | | 201 | US| 149 | u | 124 | w 9.0
TOTAL HxCDD } 844 | | 268 | i 2404 | | 5380 | | 400 | 414° | 7394 | 74"
TOTAL HpCDD i 1933 | - i 17300 | i 62864 | i 21404 | | 22000 | | 526 J |
TOTAL TCDF | 2434 | | 3709 | 412° | 663J | | 7054 | 742° | ge8J | | 1744 | 193°
TOTAL PeCDF I 3834 | 36T | 104 | 14| 20004 | 2110° | 1504 | | 1514 | v ?1d | 40
TOTAL HXCDF i 5664 | S1.8° | 2354 | i 6150 8 | 6740 ° | 2s | | 3384 | i 8544 |
TOTAL HpCDF i 5994 | | 4150 | 420 | 2004 | | 6314 | 638° | 5454 | | 158 J |
| | | | | | | | | | l t
=====3 = | ====3=z=2Z === = === | === SHRI = === ' =s=% @ ==% | t SZEE = aso | BE=Z ==z | B3 ® =8s
TOXICITY EQUIVALENCY | 185 J i 421 | 116000 J | 195 J ] 222 | 1209
% SOLIDS: | 86.2° i 66.7 | 706 | 72.4 i 76.3 | 78.8
DILUTION FACTOR. | 1.0 | 1.0 A 1.0 | 1.0 | 10 i 1.0
DATE SAMPLED: | 02/16/99 | 02/16/99 |  02/16/99 | 02/16/99 ° | 02/16/89 | o216/98
DATE OF RECEIPT:| _ 02/17/99 | 02/17/99 ] 02/17/99 | 02/17/99 | 02/17/99 | 02/17/98
SAMPLE EXTRACTION DATE . | 02/28/99 | 02/28/89 {  02/28/99 | 02/28/99 |  02/28/99 | 02/28/99
ANALYSIS DATE! | 03/15/99 | 03/20/99 | 03/20/99 | 03/20/98 |  03/20/99 | 03/14/89
LAB SAMPLE ID | T991745 | T991876 | 1991877 | Te991880 i T991881 | 1891720
EESCCRISSCSESSSESSSSESEESISEEZIER ZES=ZSE=ST= SSEE 3 === == SE=ZT = === EREIZ=I=== &= ZESER = === REEI 2 === ST RISE = =3 E ¥ —1-3-3 3 xS

* = 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.
$ = Value reported trom a 1 100 dilution analysis

ot
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SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI

CASE NO.: 3428

SDG NO.: 3428-CMS-044

SAMPLE NUMBER: | 3428-CMS-063 #

| 3428-CMS-064 #

ey

Dioxianur'alysis - Soil Samples

| 3428-CMS-065 #

| 3428-CMS-066 #

| 3428-CMS-067 #

| 3428-CMS-068 #

STATION LOCATION: | AREA 1 | AREA1 | AREA 1 | AREA1 | AREA 1 | AREA 1
MATRIX: | SOIL | SOIL | SOIL | SOIL | SOIL | SOIL
==s=s==z==aI=== =23z | S=======2 =533 & === = sEss & =z | =33 ==z = ==z | Haxz = ==z | =zox & =3z | mzax ===
TCDD/TCOF CONC."| "ng/Kg | DLEMPC® | ng/Kg | DL/EMPC* |  ng/Kg | DUEMPC® | ng/Kg | DUEMPC® | ng/Kg | DUEMPC® | ng/Kg { DL/EMPC®
| I | | i | | | { | |
2.3.7.8-TCDD | 4430 8 | | 689 $J | | w - 82 | 6204 | | 154 | | w i 79
1,2,3,7,8-PeCDD i 420 | i 194 | | U | 02 | 214 | | w | o058 | us | 1.1
1.2,3.4,7.8-HxCDD i 284 | ] 254 | | u | 03 | 173 | | u | os | 224 |
1,2,3.6.7.8-HxCDD | 934 | | 434 | | ul | ors | 3sd | i 144 | . ] 82 |
1,2,3.7,8,9-HxCDD [ 694 | | 5.7 | | U oJ 03 6.3 | | 154 | | 63 |
1,2,3.4,6.7,8-HpCDD 1 2450 | | 94.9 | | 6.8 | | 76.4 | | 20.8 | | 179 |
oCcoD | 2700 4 | | 10504 | | 6254 | [ 123004 | | 756 J | i 2070 4 |
| ! | ] | ) | | | | | |
2.3,7.8-TCOF . i 3154 | % 7.8 [ | w | - 22 | 98 . | | w | 30 | ar |
1,2,3.7.8-PeCDF . | 700 | f 164 | | { o066* | 304 | | { o089° | 144 |
2.3.4,7,8-PeCDF | 1554 | | 54 | | 184 | | 6.7 | | 154 | | 204 |
1.2.3.4.7.8-HxCDF [ 2514 | j 8.1 i { 234, | | 29.1 | | 424 | | 444 |
1,2,3,6.7.8-HxCDF | 914 | | 304 | | 0814 | | 12.5 i | 1864 | | 24 |
2.3,4,6,7.8-HxCDF | 1214 | | 433 | | 0994 | i 8.9 | | 174 | | 3ed |
1,2.3.7.8,9-HxCDF | uw | 06 | U | 07 | v | 02 | u | 02 | u | 03 | VI 0.2
1,2,3.4.6.7,8-HpCDF i 837J | | 263 | | 49J | | 209 | i 100 ] | azo |
1,2,3,4.7.8,9-HpCDF i 644 | i 254 | | u | o0s | 7.0 i | . I 11 | 17
OCDF i 79y | | 68.5 i | 674 | | 76.4 | i 38.1 ] i B ET I
| | | | | | | | | | l I
TOTAL TCDD | 4510 84, | i 689 $J | | ul | 103 | 7324 | TI5* | 184 | 19° | W 14
TOTAL PeCDD I Ul | 382 | ul | 147 ul 14 | Ul | 182 | w | 30 | uw | 65
TOTAL HxCDD | 104 | I 4960 | 511° | us o} 73 485J | 498°* | U | 14 | §014 | §0.9 *
TOTAL HpCDD i 496 J | i 1954 | | 12374 i 1604 | | 69J | | B84 |
TOTAL TCDF i 2090 | | 5404 | | 1284 | 140° | 5644 | 6t1° | 172J | 179° | 1884 | 206 ¢
TOTAL PeCDF I 3324 | 339 | 1264 | 131 | 1B30J | 1B7Y | 9234 | 928° | 213J | 246° | 4214 | 426"
TOTAL HxCDF | 657 4 | | 4324 | 434 1264 | 1227 | 1MsJ | | 2173 | 287 | 6604 | §7.0*
TOTAL HpCDF { 3410 | | 7614 | | 770 | i 7674 | | 2430 | 260° | 9184 | 936 *
| [ I | | | | | [ i . I
—————————— | = ===z S===s === | z2z= = s== l ==zEs = ==z l aEss = ans | =nzaa n sz BEE = a=s
TOXICITY EQUIVALENCY: | 4460 J i 699 J | 153 | 763 J ] 18 J 8514
% SOLIDS: | 79.6 | 771 | 81.3 i 79.1 | 80.4 76.9
DILUTION FACTOR: § 1.0 i 10 | 1.0 | 10 | 1.0 10
DATE SAMPLED: | 02/16/99 | 02/16/99 | 02/16/99 { 02/16/99 | 02/16/89 02/16/89
DATE OF RECEIPT: | 02/17/99 | 02/17/99 | 02/17/99 | 0217/99 | 02/17/98 02/17/99
SAMPLE EXTRACTION DATE: | 02/28/99 ] 02/28/99 | 02/28/98 |  02/28/99 | 02/28/99 02/28/99
ANALYSIS DATE: | 03/14/99 | 03/14/89 | 03/14/99 | 03/14/889 } 03/14/99 03/14/99
LAB SAMPLE I1D: | T991721 | 7991722 | T981723 | 1891724 | 1881725 . 1891726

* = 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.
$ = Value reported from a 1.100 dilution analysis

b
op]

|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
i
i
|
|
|
|
|
|
|
|
|



SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N.

CASE N©O.. 3428

SDG NO.: 3428-CMS-044

SAMPLE NUMBER: | 3428-CMS-066DUP #

PROVIDENCE, R!

| 3426-CMS-216 #

[SIPTYV A STOTINTIY T AR T L

Dioxin/Fur-

| 3428-CMS-217 #

| 3426-CMS-217DUP #

Analysis - Soil Samples

| 3428-CMS-218 #

| 3428CMS-219 8

|

STATION LOCATION. | AREA 1 | RESIDENCE 1 | RESIDENCE 2 | RESIDENCE 2 | RESIDENCE 2 | RESIDENCE 2 |

MATRIX | SOIL | SOIL { SOIL | SOIL | soiL | SOl |
ZZZZSZSSIEIZSISTSIISSEISRSIF | #=3a==S sz =z== = 3== l ==z = ==a| E&E2S & SSSSES =.—.=| = sgcs = u::l mE3R A ==3 L ---l
. TCDO/TCDF CONC :| - ng/Kg | DUEMPC* |  nglKg | DUEMPC* | ng/Kg | DUEMPC* |  ng/Kg | DUEMPC* | ng/Kg } DUEMPC* | ng/Kg | DUEMPC® |

[ . [ i | | | : | | ( | | |

2.3.7.8-TCDD i v | 68 | 10330 $4 | | 2360 $4 | i 4980 $ | | 2190 84 | i 2170 84 | |
1,2,3,7.8-PeCDD | Ul 15| 6624 | i 2224 | | 1744 | | 1984 | i 1284 | |
1.2.3,4.7,8-HxCDD [ 264 | | 6374 | | 2004 | | 2514 | ! 1874 | i 1844 | |
1.2,3,6,7,8-HxCDD { 7.4 i [ 1204 | | 5274 | i 5244 | | 814 | i M54 | |
1,2,3.7.8,9-HxCDD | 63 i | 133J | | 643J | | 5914 | | 614 | | 41014 | |
1.2.3.4.6,7,8-HpCDD i 176 | | 27608 | | 888 J | | 883J | } 786J | 1 6524 | \
ocoD | 21604 | [ 15610 §J | ] 4370 83 | | 39304 | i astod | | 3880 J - | |
| | | | [ | | [ | | [ I I

2.3.7.8-TCDF I a6 | i 1374 | | 407J | (- 88J | | 6254 | | 2354 | i
1,2,3,7.8-PeCDF | 139 ) i 1964 | | 774 | i | 77 2384 | | 1neJd | |
2.3.4.7.8-PeCDF ) 184 | ] 4664 | | 1024 | | 1084 | | 3004 | { 1084 | |
1,2.3.4.7,8-HxCDF | 42J | | 8774 | | 3384 | i 2873 | | 8064 | | BT | |
1.2.3.6.7.8-HxCDF i 224 | i 379d | | 2184 | | 1783 | i 774 | | 2254 | |
2,3.4.6,7,8-HxCDF | ars | | 481J | | 2524 | | 2314 | | 1004 | | 279 | |
1,2,3,7.8,9-HxCDF | u o 18 | 234 | i 10J | | w | 18 | u j o1 | wi 09 |
1,2,3,4.6.7,8-HpCOF | 7.2 | i 4034 | | 2535 | [ 2294 i 10804 | | 4154 | !
1,2.3.4,7,8,9-HpCOF | 2.5 | | 86J | | 1219 | i 1244 | | 3054 | | 1884 | {
OCOF i 127 | | a7 | [ 2319 | | 2424 | | 7804 | i 3384 | |
| ‘ ] I 1 | | | | | | | | |

TOTAL TCOD i u | 1o | 10900 $J | i 2490 8) | [ 49808) | S080° | 2360 $4 | | 2260 $J | i
TOTAL PeCDD | Ui §. 73| w o i u | es | Ul | 158 | ud | 233 | w i 744 |
TOTAL HxCDD | 4754 | 483 | 1moJ4 | | 4704 | | 474 | | 8874 | ] 44 | |
TOTAL HpCDD | 3284 | | 5200 $J | ] 1700 § | | 16104 | | 1450 4 | | 12600 | |
TOTAL TCDF | 2054 | 221° | 21200 | | 5694 | S72* | se7J | 602° | 1260 4 | i 148 4 | |
TOTAL PeCDF i 36.0J | 366" | 20604 | i 4524 | | 4554 | 482" | 16804 | | 5204 | 620 |
TOTAL HXCDF | 5534 | 557° | 10704 | | §711J | 574° | 4884 | | 20704 | | 214 | 523 ¢ |
TOTAL HpCODF | 1073 | | 9614 | | 5400 | i 4660 | 419° | 20804 | | 7204 | |
I I | i i | ] | | | | l I
ZZZZTCSE=SISSSSESISTEIRZSEES l =S====SSS === = === | ss== = == l === = === l =33 = =a=z ' == B =8= l BaT & .nl
TOXICITY EQUIVALENCY. | 841 J | 10500 J ] 2420 J i 5030 J | 2290 J | 2220 J [

% SOLIDS: |- 772 | 48.4 | 53.4 | 51.7 | 54.5 | 26.7 |

“DILUTION FACTOR: | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 ] 1.0 |

DATE SAMPLED: | 02/16/99 | 02/16/99 | 02/16/89 | 02/16/99 .| O2/1e/98 | 02/16/99 [

DATE OF RECEIPT:|  02/17/99 | 0217199 | 02017/99 | 02/17/89 | 02/17/99 | 02/17/98 |

SAMPLE EXTRACTION DATE. | 02/28/99 | 02/28/99 | 02/28/98 | 02/28/99 | 02/28/98 | 02/28/99 |
ANALYSIS DATE: | 03/14/99 | 03/14/99 | 03/14/99 | 03/14/99 i 03/15/98 | 03/15/99 |

LAB SAMPLE 1D | T991727 | 1991728 | T891729 ] T991730 | U104302 J T991757 |

2= zZITRSITTSSSSSSSSSSSSSSSSSIS SSSSSFEZE SSS3 = ==== == S5== = = ==== = SEES TTITTZRSIZ a=zz= & === ==z=z 3 az= === gaz= ey

= These values are EMPCs (Estimated Maximum Possible Concentration);

# = These values are reported on a dry weight basis.
$ = Value reported from a 1.100 dilution analysis.

p—
-1

EMPC values are not qualified

with an “J", Values without an “** are the Detection Limits.




Uala Quililiidi y | alic

. ] Dioxianu' alysis - Soil Samples ‘ A

SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - N. PROVIDENCE, Ri

CASE NO.: 3428 SOG NO.: 3428-CMS-044
SAMPLE NUMBER:| 3428-CMS-220 # | 3428-CMS-221 # | 3428-CMS-222 # | 3428-CMS-223 # | 3428-CMS-224 # | 3428-CMS-225 8
STATION LOCATION: j RESIDENCE 3 | RESIDENCE 4 | RESIDENCE 5 | RESIDENCE 6 | RESIDENCE 7 | RESIDENCE 8
MATRIX:| SOIL | SOiL | SOIL -} sow | SOIL | SOIL
ZZZSESZISSSZSSSESESSTITSISII | s==s=s=== ===5 = === ss== = =z= | ===z = =3 l ==3= 3 w=a | &SI S ==3 | ==a3
TCDD/TCDF CONC.: | ng/Kg | DUEMPC*® | ng/Kg { DUEMPC* | ng/Kg | DUEMPC® | ng/Kg | DL/EMPC* | ng/Kg | DUEMPC® | ng/Kg j DUEMPC*
- | i | | ] ‘I i | | i } |
2.3.7,8-TCOD | ul o) 21 1950 $4 | i 9344 | | 105J | | w | 32 766J |
1,2,3,7.8-PeCDD i ul | 0713 | 75 | | o 12| | 24° | U | 03 | 66 |
1,2,3.4,7.8-HxCDD i VI 03 | 15.2 | i | 098* | 19| i U | o4 | 60 |
1,2.3.6,7.8-HxCDD | 3sd i 35.4 i i 234 | | 5.5 | | w o 169 |
1,2,3,7,8.9-HxCDD | 210 | [ 203 | | 2540 | i 6.8 i | 0844 | | 153 |
1,2.3,4.6.7.8-HpCDD ] 295 i | 758 | [ 321 i | 160 | | 20.9 | | 208 |
ocoD i 2044 | I 7600 $J | i 1854 | | 160J | | 2834 | | 11204 |
! ] | ] i | | | ! i | |
2.3.7.8-TCDF i 3.2 i | 10.3 | | 8.9 | | - 253 | | (VU T I S 633 |
1,2,3,7.8-PeCDF | 154 | ] 374 1 374 | i 5.6 | | 0414 | | 180 |
2,3.4,7.8-PeCOF | 154 ] 5.4 | | asJ | | 7.9 { i 0524 | | 399 |
1,2,3,4.7.8-HxCDF | 234 | | 15.2 | | 5.2 | | 1.9 { i ub | 12 | 49 |
1,2,3,6,7.8-HxCDF | 124 | | 8.6 | | 224 | | | 49°* | 044 | 1 393 |
2,3.4.6.7.8-HxCDF i 184 | 1.2 | | aty | 7.8 i | 0624 | i 891 |
1,2,3,7.8.9-HxCDF | U 02 | 194 | | | o029° | U 03 | u o 03 | 0774 |
1,2,3,4.6.7.8-HpCDF | 106 | | 112 | O 11.4 [ | 38.8 | | 8.0 ] I 158 |
1,2.3.4,7.8,9-HpCDF | | o048° | 71 | i 100 | | 214 | | 059 | | 87 |
OCDF i 154 | | 213 | | 136 [ | 339 | | 17.2 | | 17|
! ] j ] | ] | ] | | i |
TOTAL TCDD | vy | 292 | 2000 §J | | 1070 | | 1524 | | U | 44 | 1774 |
TOTAL PeCDD I ul 58 | u | 407 | u | 89 | ud | 213 | w | 075 | u | 119
TOTAL HxCDD i 3594 | | 2474 | | 2434 | 253° | . 6543 | | us 87 | 1994 |
TOTAL HpCDD | 6194 | | 14204 | | 6384 | | 2864 | | 5874 | | 45040 |
TO1AL TCDF | 204 J | 2186 * i | 739 | 778 * | 452 J | 536 * | 181 J | | us | 8.9 | 8274 |
TOTAL PeCDF | 3394 | 382 | 1494 | 151 | 6054 | 613° | 1774 | i 85J | | 22604 |
TOTAL HxCOF | 2900 | | 2284 | i 4700 | 413 | 1200 | 127 | 1004 | 12104
TOTAL HpCDF | 2184 | 223° | 2870 | [ 20440 | | 7084 | | 2184 | | 3194 |
| { ! | | o ! | | | i {
FE==CSSS=SSSSSSRSSERSSSSEESE | ———————— = === ==I=T== === | === = === | zz== = === | ===3 = aa= | =BIE = E3-3 | ass &
TOXICITY EQUIVALENCY: | 286 J | 1990 J { 98.7 J | 120 J | 117 4 } 133 J
% SOLIDS: | 789 i 445 | 714 | €8.9 | 88.0 | 76.4
DILUTION FACTOR: | 10 i 10 i 1.0 | 1.0 | 1.0 | 1.0
DATE SAMPLED: | 02/16/99 } 02/16/89 | 02/16/99 ] 02/16/99 | 02/16/99 | 02/18/98
DATE OF RECEIPT: | 02/17/199 | 02/17/99% | 02/17/99 | 02/17/99 | 02/17/99 { 02/17/99
SAMPLE EXTRACTION DATE! | 02/28/99 ] 02/28/99 | 02/28/89 | 02/28/99 ] 02/28/89 { 02/28/99
ANALYSIS DATE:|  03/17/99 | 03/17/99 | 03/17/99 | 03/15/99 | 03/15/89 | 03/15/99
LAB SAMPLE 1D | 1991787 | T991788 § 7991789 J 1991750 | 1991751 | T991752

SESZISSSSCSCZXSSIETTISSSTISIS 0 OSSSIRASSST EESSE = S=Z D SSTSRZIBEE SEST = 2EST SSSTTIZEI SIES = === ISTSSTSSZ =S8 I S === RITIHISTISI== = TE WM=SSISE=T ===z

# = These values are reported on a dry weight basis ;
$ = Value reported from a 1 100 ddution anaiysis

ot ' ;
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Date Validatia
chov‘(- Nuucler G

. St Strdeda 6-2-99

US EPA Approval Signature ‘ Date
: 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 o . 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

Dioxin/Furan: 30/S0il/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-
. 071DUP, 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- C\/IS- “
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 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 Analvses, 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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Ms. Christine Clark May 24, 1999
Page 2 B-99-5-Y-3
. 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 '
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 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 ba$éd 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 réported
- 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. - cn



Ms. Christine Clark o May 24, 1999
Page 3 B-99-5-Y-3

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

ata lete udit - Tie

The data validation revealed information 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



Ms. Christine Clark May 24, 1999
Page4 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 ngKg 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 22. 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 C- 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 34 3428-CMS-054
Blank

* EMPC value

The following contamination was found in the method blanks: 2378-TCDD, 2578-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 leve! are reported as non- .
detects and estimated (UJ) on the Data Summary Table. ' U 4



Ms. Christine Clark
Page 5

May 24, 1999
B-99-5-Y-3

atrix Spik ix 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 Duplicates

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 (32.0%)
Sample Conc. (ng/Kg) | Duplicate Conc. (ng/Kg) Positive Detects NDs
2378-TCDD 42:0 14.3 98.5 J 92} All soil samples
Compound 3428-CMS-071 3428-CMS-071DUP RPD Action Affected Sampies
% Solids (78.0%) % Solids (77.4%)
Sample Conc. Duplicate Conc. Positive Detccis NDs
(ngKg) . (ng/Kg)
2378-TCDD 6.2 28 74.2 J uJ All soil samples
23473-PeCDF 1.4 0.71 67.0 J UJ All soil samples
123678-HxCDF 1.3 0.36 76.0 J UJ All soil samples
234678-HxCDF 2.3 0.833 94.1 J UJ All soil samples
OCDF ' 6.7 12.0 56.3 J 93] All soil samples

Professional judgment was used to estimate all of the positive results and non-detects (J) and

(UD), respectively, for 2378-TCDD, 23478 PeCDF, 123678-HxCDF, 234678-HxCDF, and
OCDF in.all soil samples.
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Internal/Clean-up/Recovery Standards

e  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

Positive Detects | NDs
"C.QCDD 205 , ] ul 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%:

Standard % Recovery | Action . Affected Samples

Positive Detects 1 ___NDs
1C -2378-TCDD 145 J ul ) ) 3428-CMS-075
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Recovery Standards

May 24, 1999
B-99-5-Y-3

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: '

r—

Recovery Standard RS Area Area Limits Action Affected Samples
Positive NDs*
Detects®
13C.123789-HxCDD 123 126-504 J UJ 3428-CMS-026
$3C-1234-TCDD 648 99.4-398 J ul 3428-CMS-048
13C-123789-HxCDD 488 42.0-168 J uJ ’
13C-123789-HxCDD 7853 10956-43826 J UJ 3428-CMS-051
13C-1234-TCDD 602 99.4-398 J ul 3428-CMS-052
13C-123789-HxCDD 371 42.0-168 ] UJ
C-1234-TCDD 678 99.4-398 J UJ 3428-CMS-052DUP
13C-123789-HxCDD 42 42.0-168 J UJ
13C.1234-TCDD 614 99.4-398 J uJ 3428-CMS-054
13C.123789-HxCDD 384 42.0-168 ] UJ
B3C-1234-TCDD 1732 6438-25753 J Ul 3428-CMS-075#
13C-123789-HxCDD 1090 4166-16663 J UJ
"C-1234-TCbD 3149 6438-25753 J .Ul 3428-CMS-080
13C-123789-HxCDD 1638 4166-16663 J Ul
13C.123789-HxCDD 3945 4166-16663 J uJ 3428-CMS-081#&
B3C-1234-TCDD 180 . 241-963 J Ul 3428-CMS-086
13C-123789-HxCDD 102 177-709 J UJ
13C-123789-HxCDD 82.7 177-709 J UJ 3428-CMS-087
$3C.1234-TCDD 1597 213-850 J Ul 3428-CMS-087DILS
BC-123789-HxCDD 13105 2877-11509° | Ul 1428-CMS-088

9 Ro I #

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.

2378-TCDD only
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Sample Quantitation

Positive results reported below the reporting limits were flagged 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:

L___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 3428-CMS-076, 3428-CMS-087

Toxicity Equivalency Factor (TEF) and Isomer Specifici

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.
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Ms. Christine Clark ' ' ' ~ May 24,1999
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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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Recommendation Summary Table for Dioxins/Furans

Table 1

Woonasquatucket River/Centredale Manor Site
Case No.: 3428/SDG No. 3428-CMS-026

Sample Nos. 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS-
026 027 028 029 030 031 033 034 037
Compound _J
2378-TCDD 5 P y Je i1 » » j'e Ji6
12378-PeCDD A A A A A A A A A
123478-HxCDD P A A A A A A A A
123678-HxCDD P A A A A A A A A
123789-HxCDD » A A A A A A A A |
1234678-HpCDD P A A A A A A A A |
0OCDD P A A A A A A A A
2378-TCDF A A A A A A 3 A A
12378-PeCDF A A A A A A A A A
23478-PeCDF " I I ’ I I 1L i I
123478-HxCDF P A A A A A A A A
123678-HxCDF o » 1 ! » Bl y i1 I
123789-HxCDF y A A A A A A A A
234678-HxCDF P2 L r 1] i 1 I i i
1234678-HpCDF » A A A A A A A A
1234789-HpCDF » A A A A A A A A
L OCDF J I ) I ) ) 11 I I




Table | » _
Recommendation Summary Table for Dioxins/Furans
Woonasquatucket River/Centredale Manor Site
Case No.: 3428/SDG No. 3428-CMS-026

[y
fras

LoCDE

Sample Nos. | 3428-CMS-| 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- |. 3428-CMS- 3428-CMS- 3428-cMi\

038 041 048 051 052 052DUP 054 069 070
Compound ]
2378-TCDD jre js J1ae J J Jas jras 3 J's ]
12378-PeCDD A - A P A P P P A A
123478-HxCDD A A » P P » P A A
123678-HxCDD A A P P P P P A A
123789-HxCDD A A » » » P p A A
1234678-HpCDD A A ) P 2 > P A A
0CDD A A P P P P P A A
2378-TCDF A 38 P A P P ps A 3
12378-PeCDF A A y A » P » A A
23478-PeCDF I y " i 3 J 3 I §
123478-HxCDF A 3 P » P P ps A y "
123678-HxCDF 1 I g 3 3 3 )" i 1
123789-HxCDF A A K P ' 2 P A A
234678-HxCDF i » e e 53 P2 " 1 5
1234678-HpCDE A A P P » p p A A
1234789-HpCDF A A P p P P P A A

)} j! )i g3 3 JI,J Ji3 3 iL |



Table |
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- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS-
071 071DUP 02 | o7 075 076 080 081 082
Compound » ]
2378-TCDD e Jie jie y ys y I Il ya |
12378-PeCDD A A A A pa A P A r |
123478-HxCDD A A A A i A Ik p o
- 123678-HxCDD A A A A P4 A )3 » 32 H
123789-HxCDD A A A A s A P P P
1234678-HpCDD A A A A pa A P P r
OCDD A A A A pas A P A B
2378-TCDF I 5 A A o pa A P A P
12378-PeCDF A A A A s A P A P
23478-PeCDF L J y J Jiad yoo o T 3
123478-HxCDE | I8 g A A P A ro P v
123678-HxCDF 3 i1 3 ) Jras 3 R =N 32 ||
123789-HxCDF A A A A P4 A p P r |
234678-HxCDF 11 L L J Jias P o Ik Ik
1234678-HpCDE A A A A pa A P p ?
1234789-HpCDF A A A A ps A p P B
OCDE L ) 0 J! §iaas S Ji3 e pa |

cl



Table I
Recommendation Summary Table for Dioxins/Furans
Woonasquatucket River/Centredale Manor Site
Case No.: 3428/SDG No. 3428-CMS-026

€1

Sample Nos. 3428-CMS- | 3428-CMS- | 3428-CMS-
086 087 088
Compound
2378-TCDD 3 g >
12378-PeCDD P A A
123478-HxCDD P [ R
123678-HxCDD ’ P P
123789-HxCDD P P P
1234678-HpCDD P P P
0CDD P P P
2378-TCDF P A A
12378-PeCDF P A A
23478-PeCDF 33 i1 A
123478-HxCDF » P P
123678-HxCDF g I 3
123789-HxCDF ) P P
234678-HxCDF 3 I 13
1234678-HpCDF P P P
1234789-HpCDF P P P
| OCDF | 3 J J2




P

J’4

P

J6

, 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
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EPA-NE - Data Validation Worksheet

Overall Evaluation of Data - Data Validation Memorandum - Table I1

DIOXIN/FURAN ANALYSIS J
DQO Sampling® Measurement Error Sampling Potential Usability Issues
(list all DQOs) and/or Variability
Analytical Method
Appropriale
Yes or No
(1
Analytical Sampling
Ervor Eror

To detennine the nature and No, Refer to Refer to A4 TEQs wese derived almost solcly from 2378-TCDD ations for all ples with seported TEQs
extent uf soil divxiw/ituran Swinple 3428-CMS- qualification in qualification in greater than 0.100 ppb. ’
contamination along/near 082 had peicent solids R/S Key R/S Key
the Wounasquatucket River - of 24.0%. Since the on Table I: on Table 1: One single blind performance evaluation (PE) sample (fortificd native soil PC00537) was evaluated for this
and at Centredale Manor laboratory increased SDG. All congeners and homologue groups were scored acceptable.

the sanple size to Jrose 33 o
To detennine polential cumpensaie fos low The majority of the sampling and analysis quality control met acceptance criteria and the sample data can be
sources of dioxin/furan percent solids to a dry " used for the site objectives. .
contanination weight equivalent of ’ :

10 g and the
These data will be used to quantitation limits )
detenuine potential health were mel, positive
ctfects based upon a dry detects and non-
weight 2378-TCDD TEQ delects were
action limit of | ppb. estiated, J and UJ,

respectively and the

non-detects were not

rejected.

Yes,

Aunalytical Method

appropriate for all

sunples.

. The cvaluation of “sampling crror” cannot be completely d in the data validation

[X]

Sampling variability is not asscssed in data validation.

Validator:

Datezs”?'“



SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI
SDG NO.: 3428-CMS-026

CASE NO.: 3428

SAMPLE NUMBER' | 3428-CMS-026#

Data Summary Table
Dioxin/Furan Analysis - Soll Samples

| 3426-CMS-027# | 3428-CMS-028#% | 3428-CMS-025# | 3428-CMS-030# | 3428-CMS-031# | 3428-CMS-033#
STATION LOCATION: | AREA 1 ] AREA 1 { AREA 1 | AREA 1 | AREA1 | AREA 1 | AREA 1
: MATRIX: | SOIL | SOIL | SOiL { SOIL { SOl § SOIL { SO
zx| BEEE & xxz | sz = | zzEx = | zz=3 x s==zzsssal) ==5= = r===s==s33 | s====z2z ss=sass| zz=z £ zz=s==
TCDOD/TCDF CONC..| ng/Kg | DLEMPC* | ng/Kg | DUEMPC* | ng/Kg | DUEMPC* | ng/Kg | DUEMPC* | ng/Kg | DUUEMPC* | ng/Kg | DUEMPC* {  ng/Kg | DUEMPC®
| | | ] I | | | | | | | | |
2,3,.7,8-TCOD | w | 47 | 44 ) | | 541 J | | us 8.1 | 943 § i | 103 4 | | 170 J i
1,2,3,7,8-PeCDD ] 33 ] | 34 4 | i 077 J | | 40 § | 1.00 J ] ] 075 J | | 30 5
1,2,3,4,7,8-HxCDD | | 75° | 64 | { 11 | | 112 | | 15 J | | 093 J | i 83" ]
1,2,3.6,7,8+xCDD | 155 J | | 20.3 | ] 27 | | 441 | | 8.2 | | 31J | | 175 |
1,2,3,7.8,9-HxCOD | . 153 | | 19.8 | ] 30J | | 276 | | 40J } ] 294 | | 176 |
1,2,3,4,6,7,8-HpCDD I 402 J ] | 444 | | 543 | | 1310 | | 118 | | 488 | § 429 |
0oCcDO } 27170 J | | 3010 | (N 372 | | 6890 $ | | 912 | | 318 | ] 2480 |
| | | | | i | | | I I l. 1 [ . ]
2,3,78-TCOF [} 18 | [} 46 | } 37 | | 33 | | 48 | | 3.6 | | [V 16
1,2,3,7.0-PeCDF | u | 1.1 ] 14 I | 164 | | 13 J | | 150 | | 130 | | u | 05
23.4,780-PeCDF | ul | 11 | | 25 | 124 | | 21 4 { | 21 ] § 139 ) ] ul | 06
1,2,3,4,7.8-HxCDF | 57 4 | i | 69 | 28 J | | 10.0 | | 40 ) | | 284 | | 47 4 |
1,2,3,6,7,8-HxCOF | 48 ) | | 63 J | | 18 J | | 85 ) | | 24 4 | | 143 | | 44 ) |
2,3,4,6,7,8-HxCDF | 668 J | | 100 J [ | 24 | | 154 4 | | 38 J | | 26 J | | 503 i
1,2,3,7,8,8-HxCDF i w | 18 | U | 09 | i V) | 02 | U | 04 | [V I 03 { [V 03 ] (VA 06
1,2,3,4,8,7,8- HpCOF [} 994 J { | 118 } | 177 | ] 381 | i 284 | | 152 | | 821 }
1,2,3,4,7,8,9HpCOF | 62 J | | | 57 | 18 | | 245 | | 20 ) | | 095 J | | 41 {
OCOF I 229 J | ] 302 J ] | 338 J | | 1360 4 | { 478 J | | 2740 | | 118 J i
| I | | | I | | | | | § I }
TOTALTCDD | u) | 47 | u) | 490 ] v | 573 | Ul | 115 | 993 J | | 106 J |} 107 * | 170 J i 173
TOTAL PeCDD | ul | 6.9 | U | 168 | ul | 52 i u) | 229 | usd | 76 { W | 47 ] us | 103
TOTAL HxCDD | 105 J | 113 * 129 J | | 219 ) | | 187 J i | 384 J | | 226 ) | | 122 3 | 123 °
TOTAL HpCOD | 758 J | ] 735 4 | | 101 J | | 2080 J ] { 219 J | | 9334 | - { 705 J ]
TOTAL TCOF | 12210 I 152 | 421 ) | 481 ° | 213 { 218 | 303 ) | | 339 3 | | 213 | | 96 J |
TOTAL PeCDF | 450 J | 489 * | 105 J | 114 ° | 341 ) | 385°* | 88.2 J ] ] 542 J | | 3274 14 330 * | 301 J {
TOTAL HxCODF | 127 J | | 153 J [} 168 * | 349 J { 32° | 3270 | | 988 J | 998 ° | 3B0J | 357 ° | 109 J §
TOTAL HpCOF | 248 J { | 320 J | 328 * | 447 J [ | 1400 J | | 68.6 J | 698 ° | B0 J | | 170 ) |
| | 1 I | | | | | | I | i i
| ssaz 3 !nnl zETI B I =333 = = | zZZZs= =SSSEETITS z=zz = == ]
TOXICITY EQUIVALENCY: | 155 J | 639 J I 580 J { 405 J | 101 ) | 107 4 } 185 J
% SOLIDS: | 7.0 | 840 | 790 I 815 { 809 i 768 | 832
DILUTION FACTOR: | 1.0 | 10 | 1.0 | 10 ] 1.0 i 10 { 10
DATE SAMPLED:| 02/16/93 | 0216/99 | o216/99 | 02/116/99 | 0216/99 | 02/16/99 | 02116/99
DATE OF RECEIPT:| 02/17/89 | O217/99 | 0217199 | 0217199 {02119 | 02117199 | 0217199
SAMPLE EXTRACTION DATE: | 02/28/99 | 02727199 | 0227/99 | 02727199 | 02727199 | 02127199 | 02727199
ANALYSIS DATE:| 03/08/89 { 030639 | 03/08/99 | 03/08/99 | 03/08/99 | 03/08/99 | . 03/09/99
LAB SAMPLE ID:| T991578 { S891321 | uU0g7103 | U097104 | | V087105 | U097106 | T991579
ZISE X =g== "!Iﬂ.lz 8 SCZETEEVI2D sExI=T B ZEZE ESSESSEZSSZSSES = SSESESESSSS
* = These values are EMPCs (Esti 4 Maximum Possible Concentration); EMPC values are nol qualified with an "J", Valuas without an " are the Detection Limils

# « These-values are reported on a dry weight basis.
$ = These values are reported from 8 1:100 dilution

f—t
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SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, R
SDG NO.: 3428-CMS-028

CASE NO.: 3428

Data Summary Table
DioxirvFuran Analysis - Soli Sample

SAMPLE NUMBER: | 3428-CMS-034# | 3428-CMS-037# } 3428-CMS-038% | 3426CMS-041# | 3420-CMS-O48¥ | 3428-CMS-051# | 3428-CMS-052# |
STATION LOCATION: | AREA 1 | AREA 1 | AREA 1 { AREA1 { AREA'1 | AREA 1 | AREA 1 I
MATRIX:{ SOIL ) SOIL | SO | SOiL | SOIL | SolL { SOIL §

| mazn =asm | nsss nes | ax=m axs | =axs sEa | sam3 sz | szaz ==z | z=z3 ===

TCOO/TCOF CONC..|  ng/Q | DLEMPCT | ngig { DLEMPC* 1 noXg | DUEMPC® | ngXg | DUEMPC* | ngiKg | DLUEMPC* | ngXKg | DUEMPC® | ngKg | DUEMPC® |

| | | l I i i ] o T } ! | | |

23.7,8-TCDO | w) 84 i ui 2.1 | u 16.8 [} uw | 10 ] U | 2886 | 1470 JS | ] 4203 | |
1.2.3.7.8-PeCOD | U 13 | 23J | | 129 | | (VI 08 i | 048 * | 200 | i 070 J | |
1.2,3.4,7,8-HxCDD i 124 | ] (VI | 16 | i 16° | [ | 09 { 074 ) | ] 18J | | | 047 * |
1,2,3,6,7,8-HxCOD | 244 | | 58 | | 429 | { 244 | 1 1790 | I 404 | i 110 | i
1.2,3.7,9.9-HxCDD | 244 | | 85 | 1 479 | i 240 | | 234 | i 56 J | I 164 | [
1.2,3,4,8,7,8-HpCOD } 825 | i 132 | { 120 | | §9.1 | | 3814 | ) 483 | | 1774 4 i
0CD0 ] AT7 | | 1190 | } 1210 | ] 753 ] ] 608 J | | 433 | | 159 J | |
| | i 1 | i | | | | { | | | 1

23.7.6-TCOF | 286J | ] 5.8 | | 25 | { W 1.7 ] VI 1.7 } 9.0 ] } 3 | |
1.2,3.7.6-PeCOF ] Ui [12.] ] 140 | | u | 08 I [V | 04 | { 041 | 344 | | 174 | i
2.3.4.7.8-PeCOF 1 us ¢ 08 | i 16° | us | 08 | w 04 | 088J | | 1034 | | 110 i
1.2.3,4.7.6-HxCOF 1 200 | | 4294 | | 28 | I | 14 1840 | | 182J | | 24 | ]
1.2.36,7,8-H6CDF | 097 J | | 204 | | 16J | | 069 J | | 080 J | | 713 | | 008 J | |
23,4.6.7.8-HxCOF ] 1749 | I 304 | | 229 | ] 08t J | | 13J | 88 J | i 140 | i
1.23,7.80-HxCOF i v | 11 ] Ui 11 ] [V | 08 | L | 06 [} w | 01 ] 038 J | | (VAN ] 02 |
1.234,0.7.8-HpCOF { 154 ] | 204 | { 258 { i 120 t | 89 J | 1 VS 4 | | 573 | |
1.2.3.4.7,8,9-HpCOF i Y| 19 | 18J | | 153 1§ ] [V ] 1.0 t ?‘73 J | | I 15 | w | 03 t
OCOF | 3284 | | 4084 | | 686 J | \ 724 | | 256 4 | | 196 4 | | 101J | ]
| I { } | I o | | | | I | I |

TOTAL TCOD | w 100 ] u | 284 ] uJ 18.7 ] ul | 17 i uJ 314 { 1470 § | ] u 457 1]
TOTAL PeCDD | wi 1.3 ] uly 46 | w | 21 | usy 06 | ud | 45 } w 248 | uli 66 ]
TOTAL HXCDO | 180J | 194 ¢ | 496 J | 515 ° | 29 | KT A | w 17.7 { 16.1J | 175 | 649 J | | w 132 |
TOTAL HpCOD ] 07J | | 248 J | | 208 J | | 1040 | | 725 J | | 894 J | | dB5J | |
TOTAL TCOF | 48 J | 62° | 1988 J | 3086 ° | 104 J | "t | 404 | 55 | 1050 | 107 * | 591 J | | 1555 | 189 * |
TOTAL PeCOF | 1584J | ] 2008 | e | 167 J | i 814 | | 89 J | 126 ° | 207 3 | 209 ¢} 24 ) | 227 |
TOTAL HxCOF | 25 | | 458 J | 4862 ° | PRI | | 156 J | | 1794 | 182 | 835 J | - 183 J | )
TOTAL HpCODF | M0J | ] 5734 | 6864 ¢ | 648 J | I 3073 | { 231 3 | ] 539 J | 554 * | 18 J | }
I | | 1 | | 1 | | | [ | | ] |

| s :u‘ sx= = -:-' azs s =za | Taz = zza | =zm = === | ===z ==z | zz= ==z=zs3ss= ===
TOXICITY EQUIVALENC | 202 J i 759 J | 627 J [} 2.14 J | 268 J | 1480 J | 445 ) |
% SOLIDS: | 818 | 80.1 | 790 | 84.1 | 778 ] 78.4 | 805 |
DILUTION FACTOR: | 10 | 1.0 | 1.0 | 1.0 | 10 f 10 ] 10 |
DATE SAMPLED:| 02/16%0 | 021609 | 02/16/89 | 021609 | 02/16/09 { 021n6m9 | 021889 ’ [}
DATE OF RECEIPT:{ 0211708 | oanrme { o0217m9 | 0211799 | 02n1m9 | 0211799 | 0217199 |
SAMPLE EXTRACTIOND | 022709 | 02R27/r9 t  02/27/09 | 02R7m9 | 0372289 | 02727199 | 0372299 |
ANALYSIS DATE:| 030989 | 03rm9/50 | 030989 | 03n9Ne {  0320m8 | 03/15/99 { 0320M9 |

LAB SAMPLE 1D:| 1991580 { T991881 ] 7691582 } 7991583 1 7892099 | U104403 | 1992096 |

- BERE REEEN SRy EEE® -1 2 3 x3cSE Lt 13 £ ) = = =TES === S=S =SsS === SSSESSTEI IS E ZES=Z=R ORTS

* « These veiues are EMPCs (E d Maximum P Cor ); EMPC values are not quatified with an “J", Values without 8n ™" are the Detection Limits

# = These values &re reported on 8 dry weight basis.

€ = Thoaea iatne arn cnnndad bam A 1900 AL dinn
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Dats Summary Table
DioxirvFuran Analysis - Soll Samples

SITE: WOONASQUATUCKET RIVER/ICENTREDALE MANOR - N. PROVIDENCE, R
CASE NO.. 3428  SDG NO.: 3428-CMS-026

SAMPLE NUMBER: | 3428-CMS-052DUP# § 3428-CMS-054# § 3428-CMS-008# | 3428-CMS-O70# | 3428-CMS-071# | 3428-CMS-071DUPH | 3428-CMS-072%

|
STATION LOCATIO | AREA 1 | AREA 1 | AREAY ) AREA { | AREA 1 ’ | AREA 1 . | AREA 1 |
MATRIX: | SOIL | SOiL - { sOIL | SOiL j SOIL | SOIL | SoiL |
[} === } = | = ==t z | = | = == = s=snz=s |
TCDO/TCOF CONC.| ng/g | DLEMPC |  ng/Kg " | DUEMPC* } ng/Kg | DUEMPC® | ngKg | DUEMPC® | ng/Kg | DLEMPC® | ng/Kg | DLEMPC® | ng/Xg : DLEMPC® |l
| | i | | | | | i | | | |
23.7,8TCDD | UJj 143 | uJ| 252 |} 2400 $J | | (VAT] 200 | U 62 | w) 28 | (VA1) 19 |
1.23.78-PeCDD | 048 J | | 081 J | | 51 | | U | 02 | [V 04 | Ui 03 | | 065 ° |
12.3.4.7.6-HxCDD | vt 04 | I 047 * | 324 | | (VN 03 | [V} 05 | [V} 03 | 0884 | |
12307.8HxCDO | 104 | } 099 J | | 108 | | 044 ) | | 10J | | 069 J | { 19J | |
1,23,7.8.9-HxCDD | 16J | | 14 | | 108 | | | 055 * | 091 J | | u | 03 | 40 | {
1.23,4.6.7.8-HpCD | 182J | | 193 J | I 138 | | 55 | i 99 | | 154 | | 350 | |
OCDD i 424 | } 2670 | [ 1370 | | 432 | | 189 | | 235 | | 638 | [
: ! | i | | 1 i | | t | | | | |
23,7.8-TCOF | 340 | ] w) 094 | 227 | | udi 12 | 194 ) . | uJi 14 | 42 | - |
123.7.6-PeCOF | 16 J | § | 032 ° | 68 | | 036 J | | U 03 | [V 02 | . | 13
234,7.8PeCDF | 110 | | 048 J | : ) 17743 1 | | 072 * | 14 | | 071J | | 124 | |
1.2,3,4,7.8-HXCOF | 224 | | ud| 14 | 303 | | wj 11| Ud| 17| uJ) 13| 481 | |
1.2.3.0.7.8-HxCOF | 080 J | | 050 J | | 1154 | | 043 | | 1334 i 056 J | | 18J | |
23,4,6,7,0-HxCOF | 129 ] | 06t J | | 198 J | | 060 J | | 23J | { | 083 ° | 13J 1 |
123,78 9-HxCOF | Uy 03 | (V1]] 03 | 070J | | (V| 02 | [V} 03 | (V| 02 | u | 28 |
1.2346,7.0-HpCO | 60J | { 47 J | | 748 | | 30y | | 304 | ] 370 | | 1M2 | |
1.23.4,7,8.9-HpCD | w] o0s | uJ| 0s | 82 | i U | 04 | [V} 06 | [V} 04 | 124 ) |
OCOF I 1304 | ) 944 | 1 154 4 | I 634 | 1 67J | | 1204 | | uJd| 100 |
| ] I | | | | | | I I | i i |
TOTAL TCOD ] | 73 i U 264 I 2470 $J| | uJ| 228 | [VR]] 74 | (VAT 37 | (V)] 179 1}
TOTALPeCOD | uyy 68 | ug| 34 | © 4230 ¢ 638 * | wi 044 | uy 04 | g 13| us| 57 )
TOTAL HxCDD | ) 119 | w 104 | 17 4 | 18 °* | (V1] 47 | [VA]] 89 | [VA]] 61 | 283 J | - 289 * |
TOTAL HpCDOD | BsJ | } 389 J | ] 2120 | - [VAT] 1.0 | 195J | | 56.4 J | | 754 4 | ]
TOTAL TCOF | 464 | 152° | w 66 | 173 0 | 180 * | 59 4 | 78 | 3034 | 310 | 105 J | M7 | 2154 | 242 ° |
TOTAL PeCDF | 1740 | 189° | 83J | 79°* | 492 J | 493 ¢ | 110 | 123 ¢ | 7570 | | 7704 196 “ | 203 | 250 ° |
TOTAL HxCDF { 181J | | 12279 | 1230° |. 920 J | | 2124 | | 3044 | ] 82J | M2 | 251 0 | |
TOTAL HpCOF | 13060 | 1w42° | 88 J | | 125 J | ] 49 J | | 8654 | | 921J | | 207 4 | |
| | | | | 1 | 1 i | | [ | i [
1 == | 1 I | : [ | |
TOXICITY EQUIVAL 2271 ) | 141 J | 24300 | 071 | 177 J § 1.00 J | 400 J |
% SOLIDS: | 820 { 89.7 | 213 | 843 | 780 | 77.4 | 825 |
DILUTION FACTOR | 10 ) 1.0 1 1.0 i 10 | 10 1 10 | 10 |
DATE SAMPLED.| 02/16/%% | 02/18/89 | 02/18/99 | 02/16/89 | 02/16/99 ] 02/16/99 | 02/16/99 ]
DATE OF RECEIPT:| 02/17/98 t 02/17/89 | 021799 | 0211799 | 02117199 i 02/117/99 | 02117139 i
SAMPLE EXTRACTI| 03/22/99 | 03/22/99 ] 0227109 | 0322189 | 0372299 | 03122199 | 03722199 |
ANALYSIS DATE:| 03/29/99 | 03/20/98 | 03/16/99 | 0372999 | 03/29/89 | 03729/99 | 03729/99 ]
LAB SAMPLE ID:| T982097 | 1992098 [} Ug91052 ] 1802112 | 7992103 1 1992104 { 1992105 ]
- EZ DEBIZITIRNZT E = ZSITEX " = = = S SZTSSSETISSSRSS S B = EEEZSSTTSSSISNIT S SSEZIZSTIZEISSESCS
* = These values are EMPCs (Esti d Maximum F le Concentration); EMPC values are not qualified with an “J*, Values without an ™" are the Detection Limits

# = These valuos are reported on & dry weight basis.
$ = Thess values are reported from a 1:100 dilution

—
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CASE NO.: 3428

Data Summary Table

Dioxin/Furan Analysis - Soil Samples

SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI
SDG NO.: 3428-CMS-026

# = These vaiues are reporied on a dry weight basis.
$ » Thasa vatuns arm raponed from 8 1°100 dilution

19

SAMPLE NUMBER: | 3428-CMS-074# | 3428-CMS075# | 3428-CMS-076# | 3428-CMS-080# | 3428-CMS-081# | 3428-CMS-082# |
STATION LOCATION: | AREA 1 | AREA1 | AREA1 | AREA1 | AREA1 | AREA 1 {
MATRIX:| SOIL | SOIL | soiL j SOiL j sou | SOiL |
| sEmx s | =s2m zas | saz= === | ===z === =SS === ===z ==z '
TCOOVTCDF CONC.:]  ng/Kg | DL/EMPC® ’ | ng/Kg | DUEMPC® | ngXg | DUEMPC® { ngiKg | DLEMPC® | ngKg | DL/EMPC® | ng/Kg | DLEMPC" |
I | | | | i | | | [ ! ! |
23.78-TCDD | 1730 $J | | 8700 $J | | 2000 $J | i /IS | | 886 $J | | 11700 $J | |
1.2,3,7,8-PeCDD ] 340 | | 75J | ] 46J | | w i 26 i 57 | | 1824 |
1.2,3,4,7.8-HxCDD | 304 | | | 57° | 410 | | 50J | | 18 J | | 296 J | -
©1,236.7.8-HxCDO ] 76 | | 1820 | | 138 | | 1074 | 2954 | i 634 4 |
1,2,3,7,8,9-HXCOD 1 88 | } | 153 ° | 16 | | 904 | | 2350 | | 7410 |
- 1,2,3,4,6,7,8-HpCDD i 127 ] ] 264 J | ] 212 § | 198 J | | 648 J | t 1400 J |
0OCDO ] 1260 ] | 2080 J | | '2560 i ] 1140 J | [} 5930 § | | 18840 $J4 |
| | | | [ | 1 | | t | I
2,3,7,8-TCDF | 259 } | 618 J | | 31.1 ) | 84J | | 1.7 | | 27150 |
1,2,3,7,8-PeCOF | 6.4 ] | 1284 | i 82 | | (VI 1.9 ] 10.1 | | 85J |
2,3,4.7,8-PeCOF | 1M8J | | kX B | 156 J | | 340 | '| 680 J | | 1450 |
1.2,3.4,7,8-HxCDF | 17.4 | ] 61.0J | | 32.0 i | 81J | | 2204 | | 4020 |
1.2,3.6,7,8-HXCDF | 780 | ] 218 J | | 174 | i | 46 ° | 1419 | | 2554 |
2,3.4,0.7,8-+COF | 19J | | 074 | | 144 ) | i 821J | | 18.1J | ] 295 J |
1.2,3,7.8,8-HxCOF [} 078 J ¢ ] w | 32 ] (V| 04 | U | 29 | (VI 08 | 090 2 |
1,2,3.4,0,7,8-HpCDF | 549 1 | 1304 | | 627 | | 691 J | | 1985 4 | ] 3439 |
1.2,3.4,7,8,0-HpCDF ] 43 | | 197J | | 9.4 | | 69 J | i 149 J | | 2204 )
OCDF ] 203 ) | t 494 ] 205 J | | 19 J | { 412 J | ] 622 J‘ |
| [ | | | i I 1 | I | |
TOTAL YCDO | 1730 $J | | 8700 $J | | 2000 $J | | 396 J | | 986 $J | 1030 * | 1230 $J |
TOTAL PeCDD 1 MusJ | 372 | 3954 | 498 * | 508 J | 689 ° | usi 15.% | 3904 | 554 * | 139 4 | 178 *
TOTAL HXCDD | 891J | 213 °* | 1734 | 199 *° | 145 9 | | 84T | i 21540 | | 602 J |
TOTAL HpCDD | 253 3 | | 515 J | 437 J | | a3y | | 1270 J | . | 2840 J 1§
TOTAL TCOF ] 184 J | 164 * | 482 J | 497 * | 194 J | 195 ¢ | 309 J | a2 | 1Moy | ] | 226 3
TOTAL PeCDF | 204 | 228 * | 983 J | 1000 * | 246 J | 248 * | 9214 | § 2349 | 240 ¢ | 348 J | 350 °
TOTAL HxCOF ] 308J | I 1610 J | | 336 J | a7 | 150 J | 155 ¢+ | 3520 | 354 | 596 J |
TOTAL HpCOF i 41 J | ] 283J | | 144 J | ] 186 J | i 502 J | ] 821 4 |
| | | | | | | | | 1 i |
§ ssu = a=z | zza = saxs | £== = === | ==z === === === === === | === = ===
TOXICITY EQUIVALENC | 1750 J | 8750 J | 2030 J | 394 J | 1020 J I 1250 J
% SOLIDS: | 622 { 86.3 | 794 | 732 | 47.0 i 240
DILUTION FACTOR: | 10 N | 1.0 | 10 | 1.0 | 1.0 | 10
DATE SAMPLED.| 02/16/89 | 02/16/99 | 02/168/89 { 02116199 | 02/16/89 | 02/16/99
DATE OF RECEIPT: | 0211799 ] 021 7P9 | o217M88 §  oanimes | 0217189 | 02n71/m9
SAMPLE EXTRACTION D | 0227/99 - 0272799 | 02727789 | ©0227/09 | 0272789 | 0227199
ANALYSIS DATE:| 0317199 ] 03/16/99 | 0316/99 | 0316/09 | 03/16/99 | 03/16/99
LAB SAMPLE ID'|  U981065 ] We91237 | WwWsB91238 | WB91238 { We81240 ] W991241
- L= I==T , BE3% EERS =s== ZITE 222 === == SEE= =S ===
* s Thess velues sre EMPCs (Esti Maximum Possible C ); EMPC values are nol qualified with an "J". Values withoul an =~ are the Detection Limits.
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Data Summary Table

‘ Dioxin/Furan Analysis - Soil Sample .

SITE: WOONASQUATUCKET RIVERICENTREDALE MANOR - N. PROVIDENCE, R!
CASE NO.: 3428 SDG NO.: 3428-CMS-026

SAMPLE NUMBER:| 3428-CMS-086# { 3428-CMS-0878 | 3428-CMS-088% |
STATION LOCATION: | AREA 1 { AREA 1 | AREA1 |
MATRIX: | SOIL ] soiL | SOl |

2 | gR=s8 z=ns ’ P13 azx | 3 s== |

TCDD'TCDF CONC.:|  ng/Kg | DUEMPC* I ngig | DUEMPC* | ngiKg | DUEMPC® |

| | I { | ‘ | |

23.7,8-TCDD i 2330 | | 689 $J | } 1274 | |
1.2,3,7,8-PeCDD | w 098 | | 22° | 099 J | |
1234784C00 | | 21 | 44 | | 184 | |
1.23676HCOD | 159 | 1 1184 | | 484 | 1
1,23,7.8,9-HxCDD | 51J | [ 913 | | ary | |
12340678HpCOD | 1104 | | 2130 | | 9874 | 1
0CcoD | 6g4J | i 1260 4 | } 1420 J | 1
| I I I P i I

2,3,7,8-TCOF | 564 | I 89 | | 38 | |
1,23.7,8-PeCDF } asJ | 1 254 | 1 1 098 * |
2.3,4.7.8-PeCOF ] 286J | } 584 | | 184 | |
1.2.3.4,7,8-HXCDF { 83J | i 1484 | | 423 | |
1,2,3,6,7,8-HXCOF | 334 | | 874 | | 243 | |
2.3,4,6,7.0-HxCDF | 514 | | 104) | | 284 | |
1.2,3,7,8.9-HxCOF | w 08 | ul i oe | | 016 ¢ |
123406.7.8HpCOF | 388J | | 7784 | | 207 | 1
1.2347,8,9-HpCOF | 310 | | ) 48° | 230 | |
OCDF | 8624 | | 137 3 | | 764 0 | 1
. i | | | | | |
TOTAL TCDD | 2520 | | 700 $J | | 135 | 1235 * |
TOTAL PeCDD 1 us | 82 | T ud 2716 | w | 88 |
TOTAL HxCDD | 5274 | 548 ¢ | 868 J | | 85 | i
TOTAL HpCDD | 2119 I 408 J | | 1844 | |
TOTAL TCOF 1 /4J | 498 * | 7084 | 741° | 2580 | 270 * |
TOTAL PeCDF | 815J | I 1219 | | B84 | 74 |
TOTAL HXCDF | 875 J | | 1700 | 172 | a7 | 483 |
TOTAL HpCDF | 124 I 2204 | 225 | 843 | ]
| | ] [ | | I

| azz = zan | max B oxa | =z =8 3=z |

TOXICITY EQUIVALEN | 240 J | 684 J | 134 ) i
% SOLIOS: | 752 | 700 | 78.2 |

DILUTION FACTOR: | 1.0 | 10 I 10 t
DATE SAMPLED:]  0216/99 | 021889 | o16m9 |
DATE'OF RECEIPT:|  02/17/99 | 021799 | o217m9 |
SAMPLE EXTRACTION |  0227/99 | 02127199 | 0221m9 I
ANALYSIS DATE:|  03/17/99 | 031179 | ox18m8 1

LAB SAMPLE 1D: | 7991790 ] 1991794 | U105701 ]

= s=xz 5SS TESEIZ SSSS2IZ3ZI SITH WEIR =2=== ====

* » These valuss are EMPCs (Estimated Maximum Possible Concentration); EMPC values are nol qualified with an "J", Vaiues without an ™ are the Deteclion Limils

# = These values sre reported on & diy weight basis.
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Date Valitdattin,
pgeow& Nuwber ';

: O SEV‘L S“v:-olrge_ '&-3-‘?‘7’
US EPA Approval Signature Date
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 | A

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/Furan: 27/S0il/3428-CMS-085, 3428-CMS-090, 3428-CMS-091, 3428-CMS-
098 thru 3428-CMS-100, 3428-CMS-107, 3428-CMS-108, 3428-
'CMS-114, 3428-CMS-114DUP, 3428-CMS-115, 3428-CMS-116,
_ 3428-CMS-121, 3428-CMS-123, 3428-CMS-130, 3428-CMS-
0 135 thru 3428-CMS-137, 3428-CMS-142 thru 3428-CMS-144,
3428-CMS-148, 3428-CMS-149, 3428- C\/IS 239 thru 3428-
CMS-242
(Soil Field Duplicate Pair/3428-CMS-114 and 3428-CMS-
114DUP)

2/PE/PC00539, PC00543
Dear Ms. Clark:

A Tier I1I data validation was performed on the Dioxin/Furan analytic 'l 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 Analvses, December 1996 criteria and finally to EPA
Region I's Environmental Se-vices 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 [ssues
Data Completeness (CSF Audit - Tier I)
Preservation and Technical Holding Times
© PE Samples/Accuracy Check
Window Defining Mix

‘
*+
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Ms. Christine Clark June 3, 1999
Page 2 | B-99-6-Y-6

Initial and Continuing Calibrations
Chromatographic Resolution
Instrument Sensitivity Check
Blanks '
Matrix Spike/Matrix Spike Duplicate
Laboratory and Field Dupiicates
Internal/Clean-up/Recovery Standards
Sample Analysis and Identification

~ Sample Quantitation
Estimated Detection Limits (EDL) and Estimated Maxxmum Possible Concéntration (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 recommendaﬁons
Table II: Overall Evaluation of Data - summarizes Site objectives and potential usability issues
Data Summary Tables - surnmarize accepted, qualified, and rejected data

Overall Evaluation of Data and Potential Usabilitv 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

o 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.

Samples 3428-CMS-091, 3428-CMS-099, and 3428-CMS-107 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. '



Ms. Christine Clark

Page 3

June 3, 1999
B-99-6-Y-6

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

ata leteness

F Audit - Tier

The data validation revealed information and/or discrepancies in the data package submitted by
the laboratory. The following information/discrepancies are noted:

Missing pages 878 (sample 3428-CMS-123), 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 ti;ne 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-114, 3428-CMS-114DUP, 3428-CMS-136, 3428-
CMS-137
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-114, 3428-CMS-114DUP, 3428-
CMS-115, 3428-CMS-116, 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 109 109 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 folIoWing 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 samples from this SDG. ‘

C3
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Page 4 B-99-6-Y-6

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. o

Matrix Spike/Matrix Spike Duplicate

Two matrix spike/matrix spike duplicate pairs were evaluated for this SDG: 3428-CMS-
123MS/3428-CMS-123MSD, and 3428-CMS-144MS/3428-CMS-144MSD. The pair 3428-
CMS-144MS/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-114/3428-CMS-114DUP).

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-114 3428-CMS-114DUP RPD Action Affected
Sampies
% Solids (31.4%) % Solids (84.7%)
Sample Conc. (ng/Kg) Duplicate Conc. (ng/Kg) Positive Detects NDs
 ocoF 0 2a3 13.1 599 1 w 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.

04
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Internal Standards
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B-99-6-Y-6

The following table summarizes the internal standards w1th recoveries which did not meet the
acceptance method criterion of 25-130%:

Standard % Recovery Action Affected Samples
L ____| PositiveDetects 1 _ NDs |
3C-O0CDD 191 ] us | 3428-CMS-091DIL
BC.OCDD _ 181 J ur 3428-CMS-098DIL
BC.OCDD 177 J uJ 3428-CMS-099DIL
3C-OCDD 196 ] uJ 3428-CMS-107DIL
5C-1234678-HpCDD 134 J_ uJ 3428-CMS-107DIL
8C-0CDD 174 I uJ 3428-CMS-108DIL _
“C-OCDD 157 I Ul 3428-CMS-115DIL
C-OCDD 194 J ul 3428-CMS-121DIL
BC-1234678-HpCDD 148 ] U 3428-CMS-121DIL
BC-1234678-HpCDD 133 J ul 3428-CMS-142DIL
o Clean—up Standards

The following table summarizes the clean-up standards with recoveries wh1ch did not meet the
method acceptance criterion of 40-130%:

Standard % Action Affected Samples
Recovery :
Positive NDs

| Detects
YC -2378-TCDD 929 J uJ 3428-CMS-098
C -2378-TCDD 135 ] uJ 3428-CMS-099
1C -2378-TCDD 146 J UJ 3428-CMS-123
YC -2378-TCDD 572 ] uJ 3428-CMS-135
37C -2378-TCDD 270 J us 3428-CMS-142
C -2378-TCDD 333 ] uJ 3428-CMS-148
YC -2378-TCDD 535 ] uJ 3428-CMS-149
¢ -2378-TCDD 191 J uJ 3428-CMS-240
C -2378-TCDD 179 ] uJ 3428-CMS-241
e 9178-TCDD 946 ] U 3428-CMS-242

09
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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:

Recavery Standard RSArea | AreaLimits Action Affected Samples
Positive NDs*
L ]

3C.1234-TCDD 2171 4539-18156 i ul 3428-CMS-085&
3C-123789-HxCDD 10791 2506-10024 J UJ
C-123789-HxCDD 130 28.7-115 J - uJ 3428-CMS-091DIL=
C-123789-HxCDD 135 28.7-115 J ) UJ 3428-CMS-098DIL=
1C-123789-HxCDD 112 120-478 J UJ 3428-CMS-0994& S
3C-123789-HxCDD 138 28.7-115 J UJ 3428-CMS-099DIL@
C-123789-HxCDD 74.1 120-478 J UJ 3428-CMS-100
13C-123789-HxCDD 41.3 120-478 J ' UJ 3428-CMS-107#&S
C-123789-HxCDD 122 28.7-115 - J UJ 3428-CMS-107DIL@
13C.123789-HxCDD 58.4 120478 J Ul 3428-CMS-108&S$
C-1234-TCDD ©o3312 670-2680 ] =yl 3428-CMS-130
3C-123789-HxCDD 2447 255-1018 J UJ
1C.1234-TCDD 11092 14541-58162 J ) 3428-CMS-142DILA
C-123789-HxCDD 7607 8876-35504 . J UJ
13C-1234-TCDD 14415 14541-58162 J UJ 3428-CMS-148DIL+
C-1234-TCDD 12344 14541-58162 J UJ 3428-CMS-149DIL+
C.1234-TCDD 14350 14541-58162 J UJ 3428-CMS-239DIL+
3C.1234-TCDD 3483 14541-38162 ] 1031 28-CMS-2 +

* 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.

5 1234678-HpCDD values were reported from a 1:100 dilution.

+ TCDD only

= OCDD only

@ OCDD and 1234678-HpCDD only

A

TCDD, 1234678-HpCDD and OCDD only
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0 Sample Quantitation

Positive results reported below the reporting limits were flagged as estimated (J) on the Data
Summary Table.

Samples 3428-CMS-091, 3428-CMS-099, and 3428-CMS-107 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
n Detects
3428-CMS-091 . 26.1 J B SR
3428-CMS-099 , 27.3 J IR O )
3428-CMS-107 27.3 J 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 Sampies
2378-TCDD 3428-CMS-09I. 3428-CMS-098, 3428-CMS-149, 3428-CMS-239,
QCDD 3428-CMS-242 .
Total TCDD
OCDD 3428-CMS-085

2378-TCDD 3428-CMS-099, 3428-CMS-107, 3428-CMS-135, 3428-CMS-142
1234678-HpCDD
OCDD
Total TCDD
Total HpCDD

-1234678-HpCDD 3428-CMS-108, 3428-CMS-115, 3428-CMS-121
OCDD )
Total HpCDD
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2378-TCDD 3428-CMS-148
1234678-HpCDD
OCDD
2378-TCDF
Total TCDD
Total HCDD
Total TCDF

2373-TCDD 3428-CMS-123, 3428-CMS-240, 3428-CMS-242

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.

Sample number 3428-CMS-085 exceeded extraction holding times by 4 days.
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June 3, 1999
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Very truly yours,

LOCKHEED ENVIRONMENTAL

Q\%
Janine B

Principal Scientist
e, }P2acnm

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

PE Score Results

Field Notes

Analytical Method
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Recommendation Summary Table for Dioxins/Furans

Table 1

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-
085 090 091 . 098 099 100 107 108 114
N Compound
2378-TCDD » A 3 3 g A » A A
‘ 12378-PeCDD Pr A » I Jro4 A I A A
123478-HxCDD » A » 5 js » I P A
123678-HxCDD »? A L 5 Jro » o P A
123789-HxCDD » A » I i » 2 » A
1234678-HpCDD| 17 A » I yu p s A A
OCDD J? A JI,!.S 13.4,5 JI.!.‘.S J) JZ.).S JS A
2378-TCDF P A » L J224 A » A A
12378-PeCDF P A 2 » J234 A » A A
ll 23478-PecDF P A » ’ o J234 A » A A
\ 123478-HxCDF pr A » y* e P g2 » A
123678-HxCDF P A » 3 Jra4 P o I A
| 123789-txCDF » A » 5 Jra4 » 7 P A
234678-HxCDF P A I i jra4 » 3 I A
1234678-HpCDF P A » I Jr34 P s oy A
“;ci;789-HpCDF P A » I3 s » 5 y A
F J1 Il 12 Jia J1204 13 PIEE I J!
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Table I
Recommendation Summary Table for Dioxins/IF'urans
Woonasquatucket River/Centredale Manor Site
Case No.: 3428/SDG No. 3428-CMS-085

‘ Sample Nos. 3428-CMS-| 3428-CMS- | 3428-CMs- | 3428-CcMs- | 3428-cMs- | 3428-CMs- | 3428-CMS- | 3428-CMS- | 3428-CMs-

114DUP 115 116 121 123 130 135 136 137

Compound ' ‘
2378-TCDD A A A A 5 p J* A A
: 12378-PeCDD A A A A y P )’ A A
123478-HxCDD A A A A J* » o A A
123678-HxCDD A A A A I P J* A A
123789-HxCDD A A A A ) » 5 A A
1234678-HpCDD A A A » 5* P 5 A A
OCDD A » A » ’* » J* A A
2378-TCDF A A A A 5 » 5 A 5
l 12378-peCDF A A A A ) » " A A
23478-PeCDF A A A A J* P J* A A
123478-HxCDF A A A A ) ) ) A A
123678-HxCDF A A A A 5 » 5 A A
123789-HxCDF A A A A 5* » J* A A
“234678-HxCDF A A A A 5 P J* A A
1234678-HpCDF A A A A J* i ’* A A
Il 1234789-HpCDF A A A A 3* P I3 A A
LQ_CDF J ] J J e JI 1 J! Jt
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Table 1
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-CMsS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS- | 3428-CMS-
142 143 144 148 149 239 240 241 242
Compound
~ ||2378-TCDD P A A P Pt r e y ¥
. 12378-PeCDD 3 A A J L A 5 J‘ 5
' 123478-HxCDD ’ A A ¢ y A r ’* ’*
. 123678-HxCDD J* A A J* I A y 5 ¢
11123789-HxCDD ” A A I y A 5 I 5
1234678-HpCDD | 142 . A A ’* 5 A 5 5 5
OCDD P A A ”o ’ A y ’* s
2378-TCDF ) A A J ) A 3 ) A
12378-PeCDF J A A ” J A ) ) s
23478-PeCDF ) A A ) S A 5 ’* ’*
123478-HxCDF ’* A A y* ) A I ’* 5’
123678-HxCDF I A A 5 y A I ’” ’*
123789-HxCDF ) A A y » A I ) 5
234678-HxCDF y A A I y A y ’ 5
1234678-HpCDF I3 A A J* y* A ’ ’ ’*
1234789-HpCDF ¥ A A » 5 A »* s y*
F ' jt i1 ] J' I J' ) J'




.JJ

J4

A 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

Holding times exceeded; J detects; UJ non-detects
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N,

A
-

N - EPA-NE - Data Validation Worksheet

.

" Overall Evaluation pf Data - Data Validation Memorandum - Table 11

DIOXIN/FURAN ANALYSIS
. DQO Sampling® Measurement Error Sampling Potential Usability Issues
(list all DQOs) snd/or Variability
Analytical Method
Appropriate
Yes or No
Analytical Sampling
Esror Eror
To determine the nature and No, Refer to Refer to \ ‘ TEQs were derived almost solely from 2378-TCDD concentrations for all samples with reported TEQs
extent of soil dioxin/furan Samples 3428-CMS- qualification in qualification in greater than 0.500 ppb.
contamination along/near 091, 3428-CMS-099, R/S Key R/S Key .
the Woonasquatucket River and 3428-CMS-107 on Table I: on Table I Two single blind perfor evaluation (PE) samples {fortificd native soils PC00539 and PC00543) were
snd at Centredale Manor had percent solids less evaluated for this SDG. All congeners and homologue groups were scored acceptable.
than 30% but greater porar » : .
To determine potential than 10%. Since the The majority of the sampling and analysis quality control met acceptance criteria and the sample data can be
sources of dioxin/furan faboratory increased used for the site objectives. . '
contamination the sample size to
) compensate for low
These data will be used to percent solids to a dry
determine potential health weight equivatent of
effects based upon a dry 10 g and the
weight 2378-TCDD TEQ quantitation limits
action limit of 1 ppb. wete mef, positive
: detects and non-
detects were
estimated, J and UJ,
respectively and the
non-detects were not
rejected.
Yes,
Analytical Method
appropriste for al!
samples.
¢ The evaluation of "sampling error” cannot be completely assessed in the data validation.
i Sampling varisbility is not assessed in data validation.

Validator:

Date: _éé;é?)j_
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: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI
SDG NO.: 3428-CMS-085

E NO.: 3428

SAMPLE NUMBER: | 3428-CMS-085 #

| 3428-CMS-090 #

Data Summaeble

Dioxin/Furan Analysis

| 3428-CMS-091 #

Samples

| 3428-CMS-088 #

| 3428-CMS-099 #

| 3426-CMS-100 #

STATION LOCATION: | AREA 1 | AREA 1 )} AREA 1 | AREA 1 | AREA 1 | AREA
MATRIX: | SOIL | soiL | soiL | SOiL | soiL | soiL
\ l TR B nus ' nERE @ =E= l = E83= & -ax' = 23 GRSE & 33 I BE CEES 3 ESSISE EES I ESEIAISSE SRSI RSTCSIEET IEE
TCDD/TCDF CONC.:]  ng/Kg | DUEMPC® | ng/Kg | DUEMPC® | ng/Kg | DUEMPC® | ng/Kg | DUEMPC* |  ng/Kg | DUEMPC® : ng/Kg : DUEMPC®
I ] I | - o I i | |
,8-TCOD | 2843 | i 15 } i 1818 | | 28040 §J | | 616 §4 | | 8.8
.7,8-PeCOD | 749 | | 38 | [ 179 ) i 195J | ) 219 | i u | 12
},4,7,8-HxCDD | 1729 | ) 194 | | 2034 | | 2654 | i 8534 | | w | 25
),6,7,8-HxCDD | 481J | | 384 | | s1.70 | | 54.9 J | | 214 [ | | a
),7,0,0-HxCDD ) 4074 | ) 13.6 | | 89J | i §5.2 J | | 175 9 | | u 1.9
,4,6,7,8-HpCDD | 9804 | | 53.7 | | 10604 | | 1070 J | | 2840 8 | | 56.7J |
1o} { 10350 $0 | | 1380 1 | 5400 8J | | 15060 $J | | 22840 $J | ] 3304 |
| | | (I | | | | . | | |
,.8-TCOF | 1210 | |- u 03 | 1674 | | 124 J | | 219 J | | 44 |
,7,8-PeCOF | 334 | 1 u ) 0.4 i 534 .| | 282 | | 1044 . | | | 1.2
,7,8-PeCOF | 624 | I [T 0.4 | 744 | | 50.6 J i | 1634 | | 184 |
1,4,7,8-HxCDF | 169J | | U o 0.5 | 2184 | | 86.8 J | | §9.2 J ) | 364 |
1,8,7,8-HxCDF | 99J | | [V 0.4 | 1274 |} i 293 4 | | 458 ) | | 19J |
1,8,7.8-HxCDF | 1524 | | [V 0.4 | 1684 | | 28.7.0 i | §7.5J | | 294 |
),7,8,9-HxCDF \ 060J | | u o 0.5 | w | 0.4 | 114 | | 134 | } (VI 1.4
},4,6,7,6-HpCOF i 18y | 1 28J) | | 1940 | | 207 J | | 810 J | | 1649 |
),4.7,8.9-HpCDF i 85 | i (V| 0.8 | 05J | | 135 | | 421 | | u i 3.9
F } 2179 | | 83J | |- w5J | | 448 J | | 1370 J | | 1954 |
| | | | | : | | | | | | |
AL TCDD i 2800 | 292° | W | 334 | 1818 | | 28370 $J .| | 616 %) | | uJ | 13.9
AL PeCDD | Ul | 4098 ) Ui | 459 | u | 438 | ul | 188 | : w | 15 | (VTN s
AL HxCOD ¥ 3004 | | u | too | 3229 ) d2adt | 582 J i A 1370 J i : | w | 203
AL HpCDD | 17500 | | 14040} 0 19104 | | 2000 J | ] 4860 89 | | 12J |
AL TCDF | 872J) | 9805° | w | 0.3 | 1208 | 121° 713 | 714 | 236 J | | 2040 | 323
AL PeCOF | 116 J | i 28) | ) 181 | 182° ) 838 J | 865° | 513 J | 515° | 4534 | 4718
AL HxCDF | 217 ) i | 634 | | 2y | | 976 J ) i 1210 ) | | a“aTd |
AL HpCDF 1 3384 | ! 65J | | 4659 | | 385 J | | 1860 J | | B8J |
| | | | | | | | | | | |
' SRET X anE | “Ene = sus l nEER B ==a | BEEE S5 = s== | sEss = sE= l ==z s
TOXICITY EQUIVALENCY: | 3200 ° | 133 } 226 ) ] 28146 J | 767 J | 124 J
% SOLIDS: | 526 ) 84.4 | 26.1 | 48.3 | 273 | 72.8
DILUTION FACTOR: | 1.0 | 1.0 | 1.0 i 1.0 T 1.0 | 1.0
DATE SAMPLED:)  02/17/89 | o217/89 | o217/89 | o217/99 | 02/17i89 | o1Tise
DATE OF RECEIPT:|  02/18/99 | o18/99 | o18/e9 | 0218/99 4 0218199 | o18/99
SAMPLE EXTRACTION DATE:|{  03/23/99 | 031189 | 031199 | 031u9e | 0311199 | 03/1198
ANALYSIS DATE:}  04/03/69 | 032198 | 032188 | 032199 | 032199 | 0372199
LAB SAMPLE ID:| U981464 | Te91906 | T881807 | T991808 | 1891809 | 7891810

BEIT ©

SZEE 8s== 3

hess values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are not qualllled with an “J", Values without an *** are the Deleclion Limits.
These valuos are reported on & dry weight basis.
/alue reported from @ 1:100 dilution analysis.

[N
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: Data Summi ble .
’ Dioxin/Furan Analysi Samples .

: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI

E NO.: 3428 SDG NO.: 3428-CMS-085
SAMPLE NUMBER:| 3428-CMS-107 # | 3428-CMS-108 # | 3426-CMS-114 # | 3428-CMS-114DUP # | 3428-CMS-115# | 3428-CMS-116 #
STATION LOCATION: | AREA 1 | AREA 1 | AREA1 | AREA 1 | AREA 1 | AREA 1
: MATRIX: | SOIL . i | soiL | soiL | SoiL | SoiL | soiL
- l = ESSI & =waa l =BEE & ===| BEzg = san ' ESESITTIZ STIT B ==z l s=== = Iz ' ===z =& ==3 =33
TCOD/TCOF CONC.:|  ng/Kg | DUEMPC® |  ngiKg | DUEMPC® |  ng/Kg | DUEMPC* | ~ ng/Kg | DUEMPC* |  ngliKg~ : DUEMPC® : ng/Kg : DUEMPC®
| . ] l [ ] ] | | | ) :
,8-TCDD | 1660 §J | } | 47° | 10.7 | | 12.8 | } 215 [ | 980 |
,7,6-PeCDD | 00 | | 9.6 | ] 6.5 [ | 5.4 | | 37.4 | - 484 |
.4,7,8-HxCDD | 7344 | i 4“7y | 454 | ] 3sd | | 103 | | 3sd |
,6,7,8-HxCDD i 189J | } 1569 | | 9.0 i | 7.1 | | 291 | | 89 |
,7,8,8-HxCDD | 1510 | i 7749 | i 25.1 ] ] 238 | | 220 | | 82 |
,4,6,7,8-HpCOD | | 3420°$ | 2400 8J | | 174 | ] 1" { | 81408 | | 201 |
1s] | 25230 84 | [ 14880 $J § i 2330 | i 1600 | | 43740 8 | o 1680 |
| ! | | | | | : | i | | |
,8-TCOF | 2184 | | 26 | | 25 | | 22 | | 233" | | 905 |
,7,0-PoCOF | 1014 | | 55 | | 0786y | [ 0754 | | 14.7 | | 159 |
,7,86-PeCOF i 1479 | | 5.3 | [ 194 | | 1| | 19.2 | | 197 |
4,7.8-HxCDF i 486J | ] 2799 | { 2713 | | 2864 | | . 627 | { 280 |
,8,7,8-HxCOF | a1y | { 265J | i 160 | i 144 | | 62.7 | 1 1|
,6.7,8-HxCDF { 5144 | | 04 | | 23J | | 204 | | 76.6 | i 1“2 |
,7,8,9-HxCOF | uw 27 | W 13 u | o1 | u | 02 | 180 | | 0894 |
,4.8,7,8-HpCOF | 6674 | | s214 | J 13.2 ] l 9.8 I, | 782 ] | 490 |
,4,7,8,9-HpCOF | atry | | 3704 | | | 11 | |- 072° | 441 | | 294 |
F | 1604 | | 973 J. | | 2439 | | 1314 i 10804 | | 4273 |
| | | | ! | | I i | | i
AL TCDD { 1660 $J | | w | 6o | u | 428 | u | 421 | 29J | 260° | 226 J | 228 *
AL PeCDD | w | 138 | w | a2 | W | &0 | ul.| 807 | w | 233 | w | 135
AL HxCDD | 12000 | | 540 | | Wiy | | 1354 | | 19400 | | 1244 | 125 *
AL HpCDD | 2800 ) | 6220 ° | 3840 8 | | 624 | | 2454 | | 14020 84 | | sy |
AL TCOF i 326 | 330° | s1y | | 166J | 188° | 479 | s2° | 2614 | 25" | $51J |
AL PeCDF } 8534 | s72° | 24904 | | 236J | 237" | 2214 | 228° | 7930 | S 364 | 316 °
AL HxCDF | 1080J | "1080° | 794J) | 801° | 4563 | - | 4804 | 487° | 15200 | | 1929 |
AL HpCDF { 15600 | ] 1580 4 | | 084 | 320° | 19.0J | 204° | 17404 | | 804 J |
| i | | | | | i | | | i
g I SUTE EELICTEBT1ESD l usa u E -1 3 l EZITRETISE BEUID EEISSHIZTTIS l === = FEE3 | SEES SSSIEIRT ESS ‘ EBEESECCES BES S ESSSEEZSE EES
TOXICITY EQUIVALENCY: | 1807 J | 85.0 J | 235 J } 232 | 463 J | 132
% SOLIDS: | 27.3 | 89.9 } 81.4 | 84.7 | 3214 | 51.4
DILUTION FACTOR: | 1.0 | 1.0 | 10 . | 1.0 i 1.0 | 1.0
DATE SAMPLED:|  02/17/99 | o189 | ow17iee 1 oTee | 021789 | o217/89
DATE OF RECEIPT:|  02/18/88 | 0218/88 |  ou18/99 | o218/99 | ox1eiss | 02/18/99
SAMPLE EXTRACTION DATE:|  03/11/98 | o189 | odiee { 03/11/98 | 0311199 | 03nuee
ANALYSIS DATE:|  03/21/89 | 03/21/88 | 03/21/89 | 03/21/99 | 03/2v/99 | 03/21/99
LAB SAMPLEID:|  T981911 | Tes1912 | U887y | Ue91178 | U991179 | US91180 .
g as e3:3 B =z=  =azs nEEs = mz= zaz =333 & SE% CEZSEIITIS SSES S === === T S=2&z = “SS==SSSS SSSZSES=S SESS SSISSSSEE 383

[hese values are EMPCs (Estimated Maximum Possible Concenlration), EMPC values are not qualified with an "J”, Values without an "* are the Detection Limits.
These values are rcported on a dry welghl basls. ’
value reported from a 1:100 dilution analysis.

—
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: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI
SDG NO.: 3428-CMS-085

= NO.: 3428

Data Summe gle

Dioxin/Fusan Analysis

amples

3428-CMS-137 #

SAMPLE NUMBER: | 3428-CMS-121 # | 3428-CMS-123 # | 3428-CMS-130 # | 3428-CMS-135# | 3428-CMS-136 # |
STATION LOCATION: | AREA 1 | AREA1 | AREA 1 | AREA1 | AREA1 | AREA1
MATRIX:| SOIL | soi | soi } SoiL | soi | soiL
'--- szaz = u--' nas o IIII =Sz o u.ul s=ass szs3 ® :==| = =35 = ===| ———————— =3=E =3
TCDO/TCDF CONC.:|  ng/Kg | DU/EMPC® |  ng/Kg | DUEMPC® |  ng/Kg | DUEMPC* |  ng/Kg | DLEMPC® |  ng/Kg | DUEMPC* | ngiKg : DUEMPC®
) | A | 1 | | | 1 | | l
8-TCDD | 188 | | 2080 §J | | 6314 | | 20420 §J | [ 55 | | 16 |
7,8-PeCDD | 319 | | 62J | | 130 | [ 4364 | ] 134 | | Ui 0.4
4.1,8-HxCDD | 727 | ) 63d | } 154 | | 7684 | | 280 | | 119 | 7
8,7,8-HxCDD | 129 | | 1864 | | 289 | ] 1520 | i 6.2 i | | 23°
.7.8,9-HxCDD | 163 ] } 1434 | | 349 | | 1844 | | 70 | 1 269 |
4,6,7,8-HpCDD | 2360 §J | ) Py | | 4604 | | 4770 80 | | 167 i | s22 |
D ] 8570 8J | | 18800 | | 074 | | 20980 $J | | 1230 | | 35 |
| | ] I | | | 1 | | | |
.8-TCOF | 18.8 | ] 180J | B 1560 | | 1270 | | s’ | | w| 0.88
7,8-PeCDF ] 254 | | 429 | | 419 | | 1884 | | 088J | | | 051°
,7.8-PeCDF | 6.1 | | 105 | | 61J | | 635J | I 180 | T I 078"
4,7,8-HxCDF | -98.1 | | 1200 | [ 784 | ] 1260 | [ 5.2 | ] 174 |
8,7,8-HxCDF | 6.7 | | 68J | | 3ed | | a4 | [ 340 7 | 134 |
6,7,8-HxCDF | 8.6 | | 10980 | | 500 | | 4729 | i 5.1 | | 204 |.
1.8,9-HxCDF | u 03 | | 034° | w § oz | 184 |} | u | 03 | u 0.5
4.6,7,8-HpCOF | 936 | | §924 | ) 1720 | | 2744 | | 57.4 | | 149 |
.4,7.8,9-HpCOF l a5y | | a1 | | ' | o089° | 31440 | ] 5.3 [ | u | 1.2
F i i 7784 | i 8554 | | 1564 | : | 3934 | | 1984 | i 3334 |
| | | | | i ! | | ] | [ -
AL TCDD | 2070 | | 20808 | 2110° | 874) | i 20810 $) | 20860 * | w | 108 | Ul 2.1
AL PeCOD | us | 138 w | e1s | u | 304 | 274 .| 228° | u | 27 ) w 2.1
\L HxCDD | 1nooJ | 1314 | | w | 387 ) 14704 | | U | 564 I w | 25
\L HpCDD | 4408 | i 812J | | 9904 | | 8170 8J | | 294 | | 074 |
\L TCDF { 1420 | | 1260 | | 893J | | 7880 | 7191 | 2864 | 312° | 844 | nie
AL PeCOF | 1“1y | et | 1429 | 148° | 083 | 108° | 10604 | 1080 ° | 573J |. 621° | 2184 | 254 °
AL HXCOF [ 1754 | 16 | 3304 | 31| 7434 | T748° | 19703 | 1870° | 89.1J4 | 903° | 2894 | 302°
AL HpCOF [ 1664 | { 1280 | | 3044 | 314 | 6574 | | 178 | 180° | ar2d |
| | I | | | | | | | | |
I =mBaE3 = -uul SEEE = :sul BEEE =8 -=c==| T =BT = —----:::l ssE8= = ===| = E2E S35 SSSE=SSEESS sz
TOXICITY EQUIVALENCY: | 280 J | 2101 J | 719 | 20622 J | 1429 | 413
% SOLIDS: | 84.0 } 318 | 62.3 ] 49.8 ] 76.2 | 71.2
DILUTION FACTOR: | 1.0 | 1.0 | 1.0 | 1.0 | 10 | 1.0
DATE SAMPLED:|  02/17/98 | o217/89 | oatwee | o217/99 | o188 | o217/99
DATE OF RECEIPT: | 02/18/89 | 02/18/99 | 02/18/99 | 02/18/99 | 02/18/99 | 02/18/99
SAMPLE EXTRACTION DATE: | 03/11/99 | 03/11/98 | 03/12/89 | 03/12/99 | 03/12/89 [ 031289
ANALYSIS DATE:]  03/21/89 | 032288 | 0¥28/99 | 03/29/99 | 03/29/89 | 03/20/98
LAB SAMPLE ID:| U$91181 | Ues1187 | 5991693 | Tes2108 |  T992109 | Tes2110

hese values are EMPCs (Eslimaled Maximum Possible Concentralion), EMPC values are not qualified wilh an "J*, Values without an “** are the Deteclion Limits.
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‘hose vaiues are reporied on & dry weight basis.
/alue reporited liom a 1:100 dilulion analysis.
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E: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, Ri
SE NO.: 3428 SDG NO.. 3428-CMS-085

Data Summ yable
Dioxin/Furan Analy | Samples

SAMPLE NUMBER: | 3428-CMS-142 # | 3428-CMS-143 # | 3428-CMS-144 # } 3428-CMS-148 # | 3428-CMS-149 # | 3428-CMS-239 #
STATION LOCATION: § AREA 1 | AREA 1 | AREA 1 | AREA1 | AREA 1 | AREA1
MATRIX: | SOIL | soiL | soIL | soiL | SOIL | SOiL
' | L ERSR & o= | zooa = sz | ssz= 3 == I ss== = === ] === = ZSTSS= =5 | SREESSSSE ss=a3 RS =5
TCDD/TCDF CONC.:{  ng/Kg | DUEMPC* |  ng/Kg | DUEMPC® |  ng/Kg | DUEMPC® |  ng/Kg | DUEMPC* |  ng/Kg | DUEMPC* : ng/kg . : DUEMPC®
: | | 1 | | | | | |
7,8-TCOD : 79800 $J | l 101 | | 52.8 [ | 14790 $J | | 22650 8 | | 3430 §J |
3,7,8-PeCDD | 024 | | U 08 | 31d ) | 19| | 2474 | | 60 |
3,4,7,8-HxCOD i 4179 | | 264 | | 330 | l 9504 | | “2) | l 68 |
3.8,7,6-HxCDD | 100 J | | 8.0 | | 8.5 | | 252 J | | 80.1 J | | 133 |
3,7,8,8-HxCDD } 1M8J | - | §3° | 1.7 | | 26J | | 8524 | | 165 |
3,4,6,7,8-HpCOD | 3380 §4 | | 114 | | 105 | | 6530 $J | | 1770 J | | 433 |
DD | 20200 $J | | 592 | | 587 | | 38950 84 | | 11890 §J | | 11350 8 |
| | | I 1 - | | | | ] |
7,8-TCDF | 1640 | | 33 | . | 353 | ] 742 8 | | 583J | | 674 |
3,7.8-PeCDF | 3224 | | v o 04 | 7.7 | [ 1354 | | 143J | | 182 |
4,7.8-PeCOF | 608J | | 164 | | 4.7 | j 2080 | i 2100 | | 270 |
3,4,7,6-HxCOF | 1384 | " 33 ) | 19.8 i | 8074 | i 57.19 | [ 706 |
3.6.7.8-HxCODF | 5244 | | 20J | } 12.3 | | 2360 | | 2430 | [ 225 |
4.6,7,8-HxCDF | 5994 | 1 229 | i 19.7 | | 26J | | 2234 | | 284 |
3,7,8,8-HxCDF | 184 | | (VIR o7 | u | 05 | 1334 | 111d ) i U | 1.7
3,4,6,7,8-HpCDF | 340 | [ 21.1 | | e | | 13500 | | 2100 | | 155 |
3.4,7,8,9-HpCOF | 2859 | | U 14 | 384d | | 1340 | | 1374 | | 156 |
DF i 4594 | | 87 | i 811d | | 17104 | N 2719 ) | | 2549 |
1 | I | | | | | | | | |
AL TCDD | 8390 3) | B8420° | 184 | 185° | 1200 | 128 | 16600 88 | | 23060 $J | | 3530 $J |
AL PeCDD | 2124 | 219° | w 24 | Ul | 414 | 9844 . | 1010° | u 134 | ul | 55.4
AL HxCDD | 9844 | 996° | w | 481 | UJ | 9.4 | 30y | | 8210 | | 1704 | 174 °
[AL HpCDD | 5840 $J | | 2160 | 2304 | : | 11750 §4 | | 33104 | | 859 4 |
AL TCDF | 983 J | | 3205 | 340° | 2894 | | 376084 | 37808 | 3834 | { 396 4 | 398 °
[AL PeCOF i 1MoJd | | 4644 | 507° | 5204 | s22° | 29300 | | 6094 | | 506 J | 508 *
TAL HxCDF | 1280 4 | | $8.0J | | 624 | | 3teod | | 7254 | 726°. | 5504 |
FAL HpCDF | 657 J | | 4520 | | 1380 | | 25200 | | 4029 | | 3204 |
| | | o | | | | | | | |
= | B EEEE SSATTAIRED l EEEE ® ¥ +1 l EGEE SAESSIBIRS | ———————— T TZTE =STSSSES z=== I BESE = a=3 | ==z = == ===
TOXICITY EQUIVALENCY: | 8074 J | 186 J . ] 7524 | 15327 J ] 22748 J | 3488 J
% SOLIDS: | 356 | 70.5 ) 724 | 40.0 ] 329 | 76.2
DILUTION FACTOR: | 1.0 | 1.0 | 1.0 l 1.0 | 1.0 | 10
DATE SAMPLED:|  02/17/99 | 0217/89 | 0217199 | 021798 | oc217/88 | o217/99
DATE OF RECEIPT:|  02/18/99 | 0218/99 | o218/89 | o218/99 | o218/99 | o218/99
SAMPLE EXTRACTION DATE:|  03/12/89 | 031299 | 0¥Miee | 03/12/89 | 031269 | 031299
ANALYSIS DATE:|  03/29/99 | 03/29/99 | o03r20/98 | 03/30/89 | 03/30/99 | 03/30/89
LAB SAMPLE ID:| T882111 | Tee2117 | V992118 | Tes2122 | Tes2123 | Te92124
- B BALITRAIT FZEIV B _aEnus EBRES = nEza 3 .==== = CEUSSSOERED FESRESHISSTESES B IRIETETSSSS SIS RSZSR ZDSS 2 mocnso==ET SEZE ITSEE SSSE=TES = =SS

Thess vaiues are EMPCs {Estimated Maximum Possible Concentration); EMPC values are not qualified with an “J”, Values wilhout an *** aie the Dalection Limits.

These valuos sre reported on a dry weight basis.
Valus roported from a 1:100 diution analysis.

o
oo




Q Dat mary Table
) ) Dioxin/F us nalysls - Suil Sainples

E: WOONASQUATUCKET RIVER/CENTREDALE MANOR - N. PROVIDENCE, RI

SE NO.: 3428 SDG NO.: 3428-CMS-085
SAMPLE NUMBER: | 3428-CMS-240 # | 3428-CMS-241 # | 3428-CMS-242 # |
STATION LOCATION: | AREA 1 | AREA 1 | AREA 1 |
MATRIX: | SOIL - | soiL | soiL |
3 = I BEEEEISISTTITES S : %% ' F2-%-1-3-1 -3¢ = Iz ' ””””””” BEER & ==2S= I
TCDD/TCOF CONC.:|  ng/Kg | DUEMPC* |  ngiKg | DUEMPC® |  ng/Kg | DUEMPC* |
! | l | | | |
7,6-TCDD i 5100 $J | | 6600 $J | I 20270 59 | |
3,7,8-PeCDD | 254 | i 644 | | 1029 | I
3,4,7,8-HxCDD | | 28° | 104 | | 574 | I
3,6,7,8-HxCDD | 720 | | 3190 | | 1704 | |
3,7,8,6-HxCDD I 69J | | 2194 | | 02034 | I
3,4.6,7,8-HpCOD | 1380 | I 7030 | I 3284 | |
DD ~ ) 10204 | | 7090 $J | I 32000 | :
i | | | | |
7.8-TCOF I 753 | N 2044 | I 3894 | |
3,7.8-PeCDF | 214 | I | . 82° | 124 | I
4,7,8-PeCDF | 374 | | 134 | I 1984 | |
3,4.7,8-HxCDF | 934 | | 4034 | | 4854 | i
3,8,7,8-HxCDF I 490 | | 1824 | i 183J | |
4.6,7,8-HxCDF | 580 | | 1700 | | 266J | |
3,7.8,8-HxCDF I w | 13| | 073° | | 10 |
3,4.6,7,8-HpCDF | 4420 | i 1984 | | 136 | f
3,4,7,8,8-HpCDF | 423 | | 1494 | | 1250 | f
DF | 86.7J | | 3NJ | i 264 | |
} - | | I - |
AL TCDD | 5230 §J | | 6790 $) | 6830° | 20910 $J | i
‘AL PeCDD | Ul | 153 | u | 451 | Us | 880 |
AL HxCOD | uw | 628 | 2480 | 252* | 1804 | 182° |
'AL HpCDD N 2610 | | 13404 | I 6684 | |
AL TCDF [ 680J | T16°* | 1544 | i 2854 | 310 |
AL PeCDF | 1210 | 129° | 2864 | 217" | 70 | 441
JAL HXCDF I 1714 | I 42860 | 420° | 5230 | 624° |
TAL HpCDF | 1044 | | 4300 | | 3090 | |
| | i { | | |
l S=s= —E—EEER ESssEssoam =I BIZE ESRS = ‘-l _== SSEz= S=SE==Es _-—==
TOXICITY EQUIVALENCY: | 5111 J I 6642 J | 20311 J |
% SOLIDS: | 706 | 48.8 | 61.2 I
DILUTION FACTOR: | 1.0 I 1.0 I 1.0 |
DATE SAMPLED: |  02/17/99 | 02/17/99 | 0217/98 I —
DATE OF RECEIPT: |- 02/18/99 | 02/18199 | 02/18/98 | w
SAMPLE EXTRACTION DATE:|  03/12/99 | 03/12/99 | 03/12/99 |
ANALYSIS DATE:|  03/30/99 | 03/30/89 | 03/30/99 i
LAB SAMPLE ID:| 7892125 | 1992126 | U991371 I

- ESRBRBEIRSTES RoSss==s= EEESEs B RS 2 EECSRRESSERNCSR E EESESZIERSR SIESSSS = Sa===sC 5=

These values are EMPCs (Estimated Maximum Possible Concentration); EMPC values are nol qualified wilh an “J*, Values without an """ are the Deteclion Limits.
These values are reported on a dry weight basis.

Value reported from a 1:100 dilution analysis.
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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 I1, EDISON, and NEW JERSEY) WORK
ASSIGNMENT 3-428-TRIPREPORT

%

4+

INTRODUCTION

In February 1999 REAC performed a comprehensive geophysical .investigation for the EPA, Region II, at the
Centredale Manor Facility in Providence, Rhode [sland. 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
southernmostparking lot. The follow-up surveys were conducted using a complémemof 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 surtace
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.

Merallic surface debris and other cultural features that potentially affected the EM survey were noted and later
compared to the geophysicalresults.

" Electromagnetic(EM) Surveys

Two EM techniques, time-domain (TDEM) and frequency-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-6 1™ terrain conductivity meter. The TD EM-61 instrumenttransmits 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.

REACCDALERPT I 3/19:99



Prior to conductihgthe surveys, the instrument was calibrated in accordance with the instrument-obemtingmanual. The
EM-61survey 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 the field logbook.

Conductivity contour plots were prepared from the field 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 occasionaily 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-specificgeology, and the suspected presence of buried waste materials. The results of the EM surveys are presented
and discussed below. '

Ground Penerrating Radar (GPR) Survevs

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 10A model. The
System 10A consists of a control/display unit, mainframe/data storage 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 materials and the frequency of the transmitter, therefore a site-specificcalibration was conducted..

Prior to conducting the surveys, the instrument was calibrated in accordance with the instrument-operatingmanual. The
GPR was field-calibratedusing an averaged dielectric constant for the survey medium. Surveying was accomplished by
traversing each area with a 500 MHz antenna along the pre-established grid lines at 10 to 25-foot intervals. The
product of the GPR survey was a series of real-time subsurface field profiles (provided in Attachment B). The profile
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.

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 penetrating radar 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 in figures 1 through 4. Figure | is provided to show the
apparent conductivity of the underlying soils. Annotations are provided in figures 2 and 4 for the EM-31 in-phase
and EM-61 differential channel, respectively, which yielded the best representations of potential buried anomalies.
The anomalies are numbered from A/ 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 atributed to known cultural features including an underground storage tank. reinforced concrete
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slabs, "staged" surface drums (containing drill materials) and a vehicle. The six remaining anomalies identified in
figures 2 and 4 appear as highs or lows at various levels from background. These anomalies are attributed to highly
- conductive materials in the subsoil or on ‘the ground surface and are described in further detail in Table 1.

Figure 5 represents Cross sectional subsurface profiles of the North Parking Lot as scanned by the GPR. The profiles
were collected traversing the area along grid lines 70W and 30W extending from ON to 250N. The X-axis represents
horizontal distance (in feet) along the ground surface. The Y-axis represents the travel-time (from 0 to 60
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 stratified layers. The upper zone
(layer 1) is interpreted to represent the asphait sub-grade and shallow mixed fill materials. The base of this layer
appears in the profiles as an undulating surface, and varies in thickness across the radar scan from 2.5 to
approximately 7 feet bgs. Underlying the shallow layer is a zone of reflective materials characterized in the profile
by high ampiitude (blue and white), spiky (chaotic) signatures This deeper zone (identified as layer 2) extends from
20 to 45 ns or 4.5 to >10 feet bgs. Variations in the boring descriptions precluded definitive identification of layer 2
however a cursory look at the site-wide structural trend suggests that layer 2 may in fact be the buried 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 cn
figure7 for the differential channel, which yielded the best representations of potential buried anomalies. The
features numbered from A7 to A9 were grouped into clusters for easier identification. As shown in figure 7, several
anomalies were associated with known cultural features including several buried utilities (confirmed by utility
plans), a reinforced concrete walkway, a fire hydrant and several light poles. The remaining anomalies appear as
highs or lows at various levels from background. They are summarized along with the EM interpretations in Table
2. '

Figure 8 represents cross sectional subsurface profiles of the Central Parking Lot as scanned by the GPR. The
profiles were collected traversing the area along grid lines 100E and 90E extending from 50S to 200S.

In contrast to the North Parking Lot, no boring logs were available for the area to provide a baseline for the GPR
interpretation. The profiles show a dipping structure with well-defined lateral and vertical boundaries. This feature
closely correlates with the northernmost anomaly of cluster A9 that is located at 150S by 90E. The upper shallow
. layer is interpreted to represent the asphalt sub-grade and the shailow mixed fill materials. The zone of reflective
materials observed beneath grid node 150S is characterized in the profile by high amplitude (blue and white),
chaotic signatures. Similar to the profiles collected in the North Parking Lot, this zone extends from 20 to 45 ns or
4.5 to >10 feet bgs. The deposition of this structure is undetermined: it may be alluvial or anthropogenic (i.e. fill or
construction related).

South Parking Lot

The EM-61 contour plots for the South Parking Lot are shown in figures 9 and 10. Annotations are provided on
figure 10 for the bottom channel, which yielded the best representations of potential buried anomalies. The features
are numbered from 470 to A/2 for easy identification. Also shown in figure 10 are several other buried conductors
which were associated to known cultural features including buried electric and water utilities (confirmed by utility
plans), a fire hydrant and several light poles. The three significant anomalies (4/0 to A12) appear as highs or lows at
various levels from background. They are summarized along with the EM interpretations in Table 3. Anomalies
Al0 and All depict two small clusters of individual or localized anomalies. A/2 represents the most dramatic

anomaly identified across the entire site. Peak signals response range from 75 mV to greater than 800 mV. The
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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 4/2. 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 vertically from 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 (4/3) is depicted
on figure 12 as a strong negative in-phase response (>-25 ppt). The location and orientation of A/3 suggest that the
source is an extension of anomaly 4/2. 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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- SURVEY COVERAGE:
Sample Density:

EM-31 Sft/station x 10 ft/transect

EM-61 0.5-1 ft/station x 5 ft/transect

Number of GPR Transects: 16

TABLE I
CENTREDALE MANOR SITE
GEOPIYSICAL SURVEY RESULTS SUMMARY
North Parking Lot Survey Results

Approx. 40,000 sq. ft.-actual coverage

SIGNIFICANT EM ANOMALIES IDENTIFIED

Anomaly Coordinates Interpreted Anomaly Identity Comments
(Grid node) . . C
_ 135N to 215N/ Indicative of buricd conductor. Possible Lincar conductive feature trending N to S between 25W and 30 W lines.
Al 15 Wio 35W utility or extents of mixed fill. Consistent | Rapid excursions in the EM31 (conductivity >75 mS/m) and (in-phasc
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.
A2 ISN/35W of small buried metallic source. ) :
* Localized Anomaly; moderate potential Well-defined strong negative in-phase response EM31.
A3 258/20W of small buried metallic source. _ '
L.ocalized Anomaly; moderate potential Moderate response on EM31 in-phase measurement
A4 100S/85W of small buried metallic source. -
Anomaly symmetrical along the survey Linear conductive feature trending N to S between 45W and 50W lines.
AS 50w line; trend suggest buried utility Rapid excursions in the EM61 (>100 mV) and (in-phase >10 ppt)
trending N response define linear anomaly.
1108 to 10S
' Conductive materials. Possible extents of | Defuse conductive feature. Moderate EM61 response (differential >50
A6 10N/55W mixed fill. Ferrous "rusty"” band and ash mV) and slight EM-31 response (in-phase >2 ppt) defines anomaly.
: described in soil borings B3 and BS :
REACCDALERPT 5
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TABLE 1
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
(Grid node) ‘
See fig 7 plot _Localized clustered anomalies moderate Well-defined discriminate targets with peak EM-61 signal
A7 potential of small buricd metallic source. | responses in excess of 180 mV.
: Localized clustered anomalies imoderate Well-defined discriminate targets with peak EM-61 signal
A8 potential of small buried metallic source. | responses ranging from 50 o 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.

REACCDALERPT _ -6
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TABLE |
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 0.5-1.0 fstation x 5 ft/transect
Number of GPR Transects: 21

SIGNIFICANT EM ANOMALIES IDENTIFIED

Anomaly Coordinates Interpreted Anomaly Identity Comments
(Grid node) .
281540N/ Localized discrete anomaly; moderate Well-defined discriminate target with peak EM-61 signal .
Al0 331765E potential of small buried metallic source. | responses in excess of 800 mV.
281545N/ Localized clustered anomalies; moderate | Well-defined discriminate targets with peak EM-6I signal
All 331730E potential of small buried metallic source. | responses in excess of 200 mV.
(See fig.10) Deposition undetermined. Probably Peak M signals response range from 75 mV to greater than
Al2 (Approx. lateral anthropogenic (i.e. mixed metallic fill or | 800 mV. The source of the anomaly appears diffuse and
extent is 80 feet construction debris). Deemed 1o have the | widespread. GPR profiles show well-defined layer of
N/S by 120 feet highest potential for buried bulk metallic | reflective materials that correlate with the lateral boundaries
E/W.) materials of EM anomaly.
REAC\CDALERPT 7
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SURVEY COVERAGE:
Sample Density:

TABLE |

CENTREDALE MANOR SITE
Geophysical Survey Results Summary

(Continued)

South Grid Wooded Area

Survey Results

Approx. 3,500 linear ft.

EM-61 5 ft/station x 25 ft/transect
Number of GPR Transects: 9

SIGNIFICANT EM ANOMALIES IDENTIFIED

mixed metallic fill or construction -
debris). Deemed to have high potential
for buried bulk metallic materials

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
Al3 anomaly 472 consistent with A /2. Authropogenic (i.e.

characteristics are consistent with those identified at anomaly
A12 in the adjacent South Parking Lot

REACCDALERPT
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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 I3 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 4/2 and 4/3, located in the South Parking Lot, are deemed to have
the highest potential for containing buried bu/k 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
materials reflecting a 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 buried remnants (alluvial deposits) of a paleo-
channel. Depending upon the findings of the water chemistry sampling, further consideration should be given to
mapping/modeling the radar data, as these zones may reflect preferred groundwater pathways.

REACCDALERPT 9 . o 519,99
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TLI Project:

47966Arl

Method 8290 PCDD/PCDF Ana1y51s (b)

Client Sample: 3428-CMS-02'6, - Analysis File:  T991578 -
‘@nt Project: #3347-143-001-3428/Centredale ICal: TF5N118.
ample Matrix: ' Date Received: - 02/17/1999 Spike File:. SPMIT22S
TLIID: Daté Extracted: 02/28/1999 T991575
' Date Analyzed: 03/08/1999 T991589
Sample Size: Dilution Factor: m/a % Moistre:  29.0
Dry Weight: Blank File: T991577 i n/a
GC Column: b "ML 71.0
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Page 1 uf 2

TLI Project: 47966A Method 8”90 PCDD/PCDF Analysis (b)
Client Sample: ~ 3428-CMS-030 Analy51s File: U097105
Client Project: #3347-143- 001—3428/Centreda1e ’ 4 o - . _
Sample Matrix:  SOIL Date Received: 02/17/1999 Spike File:  SPMIT22S
TLIID: '230-64-5 Date Extracted: 02/27/1999 [Cal: UF5N148
' _ Date Analyzed: . 03/08/1999 ConCal: U990969

Sample Size: 12.500 g Dilution Factor: n/a % Moisture:  19.1

Dry Weight: 10113 g Blank File: $991319 % Lipid: n/a’

GC Column: DB-5 - Analyst: WK % Sohds 80.9

A nalytes - .
2.3.7.8-TCDD 943 0.74" 2520 o
[.2.2,7.8-PeCDD - 1.00 . 154 29:39 I_
[.2.3,4.7.3-1{xCDD 1.5 o K 131 32:46 J__
1.2,2,6.7.8-HxCDD 6.2 ' 1.10 32:51 L
L23789-HCDD 40 1.30 331 IR
1.2.3.4.6.7.8-1pCDD BT 1.03 36:07 _
1.2.3.4.6.7.8.9-0CDD R T 0.3% 3941 _
2.3 7.8-TCDF 18 0.73 2441 _
XY s PeCDF 1.5 161 28:36 J__
2.3.4.7.8-PeCDF 21 L4 2918 I_
| 2ad 7 8-HxCDF 40 1.30 32:03 I_
1‘ 7.8-HxCDF 24 122 321 I_
2.3.4.6.7.3-HxCDF 3.8 117 32:40 I_
1.2.3.7.8.9-UxCDF . ND 0.3 . —
1.2.3.4.6.7.8-HpCDF C 284 1.05 135:08 S
1.2.3.4.7.8.9-HpCDF 2.0 0.96 36:37 I
1.2.3.4.6.7.8.9-0CDF 473 0.88 39:34 .
Tbt;is ~~~~~
Towd TCDD. : 99.3 4 .
Totd PeCDD : 70 W 8 76 _
Totl UxCDD 4 . 6 —
Totd HpCDD : 219 2 —
Total TCDIF 339 13 —

. Totat PeCDF 542 120 —

Totl HxCDF 983 8 99.8 _
Towd [pCDF 68.6 3 69.8

MIT2_PSR v 04, LARS 6.13.01

_ Triangle Laboratories, Inc.s . A
801 Capitola Drive « Durham, North Carolina 27713
Phone: (919) 544-5729 « Fax: (919) 544-5491

. Printed:; 11:08 03/16/1999
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TLI Project: . 47966A. ‘Method 8290 PCDD/PCDF Analysis (b)
Client Sample: 3428 CMS 031 - Analysis File: 'U097106 .
went Project: #3047-143-001-3428/Centredale W, . g
Sample Matrix:  SOIL . Date: Received: 0./17/1999 Spike File:  SPMIT22S
TLIID: 230-64-6. . Date Extracted: 02/27/1999 A (0% TR UF5N148
‘ o Date Analyzed: -03/08/1999 ConCal: U990969
Sample Size: 13.200 g " Dilution Factor:~n/a | % Moisture:  23.2
Drv Weight: 10.138 g Blank File: S$991319 % Lipid: n/a- -
GC Column: DB-3 Analyst: - WK % Solids: 76.8
_'A‘nalytes-

2.2.7.8-TCDD 103 0.77 kRt .
[.2.3.7.8-PeCDD 10.75 : 1.58 - 2038 i
[.2.3.4.7.3-HXxCDD 0.93 : 1.35 247 T
1.2.3.6.7.3-HxCDD 3.1 1.26 32:5] I__
1.2.3.7.3.0-HxCDD 29 1.36 3310 I
122467 Sr{pCDD 48.3 - 1.03 36:07 -
1.2.3.4.5.7.3.9-0CDD 318 0.36 39:41 o
2.3.7.8-TCDF 3.6 033 2419 L
{.2.3.7.3-PeCDF 3 1.66 28:36 I_
2.3.4.7.3-PeCDF 1.3 148 29:17 - J_-
1.2.3 4 3 HxCDF 2.8 1.26 205 . J_
[ .7.8-HxCDF 14 1.22 32011 I_
Rk x HxCDF 2.6 1.26 32:39 _
1.2.2.7.8.0-HxCDF ND 0.3 - _
1.2.346.7.8- -[lpCDF 152 - CLLO 35.05 -
1.2.3.4.7.3.0-HpCDF - 0.95 1.00 36:37 I__
1.2.3.4.6.7.8.9-0CDF 274 0.33 39:54 L
Totals.-

Total TCDD 106 3 107 __
Total PeCDD 413 s 47 _
Total HxCDD 22.6 6 ‘ -
Total HpCDD 933 2 _
Total TCDF 213 13 _
Total PeCDF 32.7 12 33.0 -
Towd HxCDF 350 8 35.7 .
Towl HpCDF. 36.0 4

Page'lof2 :
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TLI Project:  47968A Method 2290 P PCDD/PCDF Analysis (b)

Client Sample: 3428-CMS-050 = = . Ana1y51s File: T991741
‘“F Project:  #3347-143-001-3428/Centredale o ' < S ,
| Sample Matrix:  SOIL "~ . Date Received: 02/17/1999 =~ Spike File: ~SPMIT22S
TLID: 230-66-3 : Date Extracted: 02/28/1999 . ICal: TE33139
- - - Date Analyzed: 03/15/1999 - ConCai: T991733
Sample Size:”  11.424 g Diiution Factor: .n/a % Moisture: . 12.0
Dry Weight 10.053g Blank File: T991738 = % Lipid: n/a -
GC Column: - DB-5 N Analyst. ™M : % Solids: ~ 88.0

2.3.7.8-TCDD B 53.0 ~ o S 0:30 36:23

1,2.3,7.8-PeCDD ND 05 .
1.2,3,47.8-HxCDD . ND 0.7 - _ o
1.2.3,6.7,3-HxCDD EMPC . 293 7 I_
1,2,3.7,3,9-HxCDD 26 o L2 33:33 S
1.2.3.4.6.7,3-HpCDD 28.0 : 0.98 3702 _
1.2.3,4.6.7,8,9-0CDD 481 0.33 40:34 .
2.3,7.8-TCDF EMPC 12u] - —_—
1,2.3,7.8-P=CDF ND 0.3 o _
2.3.4.7,8-PeCDF N .03 . , _ _
1.2.3.4.7.3-HxCDF .7 o S 123 32:s I_
|2 6.7.8-HxCDF 084 ‘ ‘ < 1.20 32:38 I
2‘5 78-HxCDF 0.88 : ' 1.23 33:27 _
1.2.3.7.3.9-HXCDF ~ ND 03 , _
.2.3.4.6.7.8-HpCDF = 72 : o ‘ 1.01 $35:36 —
1.2.3.4.7.8,9-HpCDF . ND ' 0.8 - ‘ : . , _
1,2.3.4.6.7.8.9- OCDF 17.6 ‘ - 039 4166 __

Total TCDD 543 2 55.1 .
Total PeCDD ‘ ~  ND ' 06 _
Total HxCDD 14543 3 ‘ 172v3 - _
Total HpCDD 55.6 2 _—
Total TCDF . 2707 3 6.3 V3 _
Total PeCDF , 66 2 .
Total HxCDF ' , o 12.1 5 153 -

2

Toral HpCDF : : 16.0

l . | o Page lof2 - ' E MIT2_PSR v1.04, LARS 6.13.01
Triangle Laboratories, Inc.s

801 Capitola Drive « Durham, North Carolina 27713 S . Printed: 12:39°03/22/1999
Phone: (319) 544-5729 « Fax: (919) 544-5491 . . 3 4 0



TLI Project:©  47968A

MRS

| Method 8290 PCDD/PCDF Analy51s (b)
Client Sample: 3428-CMS-060 Analysis File: 0991582
‘!;nt-?roject; ‘#3347-143-001—3428/Centreda1e T
ple Marix:  SOIL Date Received: 02/17/1999 Spike File:" - SPMIT2AB
TLIID:  230-66-9 Date Extracted: 02/28/1999 ~ ICal: ~ UF5N148
' ' Date Analyzed: 03/31/1999.. . ConCal: U991379
Sample Size: 14167 g 'Dilutio'n‘Fa'c;‘or: 100X % Moisture:  29.4
Dry Weight: 10.002 g Blank File: U991375 % Lipid: n/a
GC Column: - DB-5 . Analyst: M ' % Solids: 70.6

2.3,7.8-TCDD

" 115820
1.2.2.7.3-PeCDD ND
1.2.3,4.7.8-HxCDD ‘ND -
1.2.3.6.7.3-HxCDD EMPC
1.2.3,7.8.9-HxCDD ‘ND
1.2.3.4.6.7.8-HpCDD 559
1”46/890CDD T 4160
2.3.7.8-TCDF 166
1.2.3.7.3-PeCDF ND
2.3.4.7.3-PeCDF EMPC
1.2.3.4.7.3-HxCDF EMPC
1236 S-HxCDF ND
' 7.8-HxCDF . ND

7.3.9-HxCDF ND
1,2.3.4.6.7.3-HpCDF 214
1.2.3.4.7.3.9-HpCDF o ND
1.2.3.4.6.7.8.9-0CDF : .37

80.3
+33.6

84.3

479

48.7
56.7
63.3.

126

25-46 DE_
' DI_

26:28 D—_—
40:07 D_
25:C6 D__
DI_

DJ_

35:26 DJ_
40:21. DJ_

“Totl TCDD 118450 3 118560
Total PeCDD 19207 - 1 ‘
Total HxCDD 368 1 1250
Totat HpCDD . 1250 2
Totd TCDF 908 8 1180
Total PeCDF . 3810 2 4140
Toud [IxCDF -~ 6150 2 6740

_ Total UpCDF 408 2 ’

‘

‘Pagelof2"

RN
|11

|1

MIT2_PSR v1.04, LARS 5.14.00

. Triangle Laboratones, Inc.s
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TLIProject:  47968A
Client Sample:  3428-CMS-061

Method 8290 PCDD/PCDF Analys1s (b) -
o | Anal}’SlS File: T991880

went Project:  #3347-143-001-3428/Centredale

. ICal: TF53139
Sample Matrix:  SOIL .. ' Date Received:- 02/17/1999 Spike File:  SPMIT22S
S| TLIID: 230-66-10A Date Extracted: 02/28/1999 1st CCat: T991872
- | | Date Analyzed: 03/20/1999 End CCal:  T991885
Sample Size: 13.985g . Dilution Factor: n/a % Moisture:  27.6
Dry Weight: 10.125g - Blank File: T99173 % Lipid: na - - -
GC Column: - DB-3 Analyst:. KH % Solids:. 724

2,3.7.3-TCDD | 111

1,2,3.7.8-PeCDD 16.0
1,2.3,4.7.8-HxCDD 345
1,2.3,6.7.8-HxCDD ' 569
1,2.3.7.3.9-HxCDD 723
1.2.3.4.6.7.8-HpCDD C1540,
1,2.3.4.6.7.3,9-OCDD 2766
2.3,7.3-TCDF 103
1.2.3,7.8-PeCDF 3.9
2,3.4.7.3-PeCDF 69
1.2.3.4.7.3-HXCDF - 24.1
1.5 7 3-HxCDF ‘ 14.3
285, 7.8-HxCDF o 18.4
1,2.3.7.8.9-HxCDE. - ND
'1,2.3.4,6.7,3-HpCDF < 275
1,2.3.4,7,8.9-HpCDF : - 15.7
1.2.3.4

67S9OCDF 495

26

0.30
1.66
1.20
1.20
1.20
1.03
0.34

,'._.,_..._.._..__o
Q1219 th L o
th ~) th L) Lt Wy

—
[ Ne]
r— n

0.37

O O ) LY L)
1~

= L) LY ot

Total TCDD . 165

Total PeCDD 122 uJ
Total HxCDD , 538
Totad HpCDD 2740
Totd TCDF .70.5
Towl PeCDF : 150
Total HxCDF 372
Totad HpCDF 631

4 me——

9 182
8 149 JT
7

2
12 742
3. .

3 638
‘Page 1of 2.
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TLI Project: 47968B Method 8290 PCDD/PCDF Analy51s (b)
~Client Sample 3428-CMS-067 Analy51s File: T991725
Pl?ﬂt Project: . #3347—143-001-34.8/Centredale : _ i

Sample Matrix: “SOIL ' Date Received: .02/17/1999 Spike File: . SPMI’I’Z’ZS

TLIID: 230-66-16 Date Exmacted: 02/28/1999 1Ca: .~ TF53139

' Date Analyzed: 03/14/1999 ConCal: T991718

Sample Size: 12.572 Dilution Factor: n/a % Voiswre: 19.6

Dry Weight: 10.108 g Blank File: -~ -:T991719 % Lipid: n/a

GC Coiuma: DB-5 Analyst: KAS % Solids: 80.4

2.3.7.8-TCDD 115 \
1.2.3,7.3-2eCDD 0.58 UJ -
1.2.3,4.7.8-HxCDD ND 0.5
1,2.3.6.7.8-HxCDD 1.4 :
1.2.3.7.8.9-HxCDD 1.5
1.2.3.4.6.7.8-HpCDD 299
1.2.3.4.6,7.8.9-OCDD 756
2.2.7.8-TCDF 3097 -
1.2.3.7.3-P«CDF EMPC -
2.3.4.7.8-PeCDF 1.5
1.2.2,4.7.3-HXCDF 42
" .3.6.7,8-HxCDF 1.5
) +.6.7.8-HxCDF 17
1.2.3.7.8.9-HxCDF ND' 0.3
1.2.3.4,6.7.8-HpCDF 10.0
1.2.3.4.7.8.9-HpCDF EMPC
1.2.3.4.6.7.8,9-OCDF

38.1

0.73 26:22 _

1.53 30:2 I_

1.29 33:39 I

1.23 33:59 I_

1.04 37:02 _

0.35 40:33 -

| 0.8% 2542 __
0.39 ' I_
1.51 30:00 I_

1.26 32:32 J_

142 32:58 J__

1.08 33:27 I_

1.07 35:37 __

1.1 I
0.90. 41:06 -

Totad TCDD 1s. 3 1y —
‘Total PeCDD 1493 2 3.0Y3 _
Total HxCDD 141373 5 —_
Total HpCDD 639 2 S
Total TCDF 172 13 17.9 —
Total PeCDF 213 8 246 - —
Total HXCDF 77 T 287 g
Totwl HpCDF 243 2 26.0 —
. Page 1 of 2 sm_}savu.u; LARS 6.1301

Triangle Laboratories, Inc.s '
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Printed: 20:25 03/14/1999
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Method 8290 PCDD/PCDF Analysis (b)

TLI Project: 47982A -
Client Sample: 3428-CMS-098 Analysis File: T992290
Client Project: ~ #3347-143-001-3428/Centredale = | ICal: TF53139
| Sample Matrix:  SOIL Date Received: 02/18/1999 - Spike File:  SPMIT2AB
"TLIID: 230-80-4 - Date Extracted: 03/11/1999 Ist CCal: T992282
Date Analyzed: 04/05/1999 End CCal: - T992294
Sample Size: 20.300 g - Dilution Factor: 100X % Moistre: 51.7
Dry Weight: 10.046 g Blank File:- T992288 % Lipid: n/a
GC Column: DB-5 Analyst: - Jv % Solids: 48.3

2.3.7,8:TCDD
1,2.3,7.8-PeCDD
1.2.3,4.7.8-HxCDD
1.2.3,6.7.3-HxCDD
1.2.3.7.8.9-HxCDD
1.2.3.4 5 7.8-HpCDD
1.2.3.4.6.7.8.9-0CDD
2,2.7.3-TCDF
1.2.3.7.8-PeCDF |
3.4.7.8-PeCDF

— D
-

= :c»gn
>

¢

ja s

ol

0O

v

lay]

s bl 4

.—-v-‘——---l‘\)
I\)IJIJIJ'I

l.u '

23040 :

" ND 75.3
ND ‘ 86.3
ND - . 642
ND 6722

1430

13060

(132
ND 60.3
ND - 64.2
ND ‘ 54.3
ND . o 43.-?
ND 50.6
ND 64.7

EMPC
ND 140

1180

247

0.79

CLI2

0.88

0.31

-0.84

25:53 D_
36.33 D_
40:13 D__
25:12 D__

DI
40:27 D_

sl
Y v d
i

Total TCDD

Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF

Towd PeCDF
Towal HxCDF
Total HpCDF

ND 75.5

ND O 714

132
0310

456

324

Pt ped b b

560
584
571

~ Page1of2
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TLiProject  47965A . Method 8200 PCDD/PCDF Analysis (b)

~ient Sample: 3428-CMS-131 T ~ Analysis File: T992077
lient Project: #3347-143-0b1—3428/Céntredile T .

Sample Mawrix:  SOIL. -~ = Date Received: - 02/17/1999 Spike File: = SPMIT2AB
TLIID: 230-63-9 Date Extracted: 03/04/1999 ICal: -  TF53139

‘ - Date Agalyzed: 103/28/1999 . ConCal: . T992065
Sample Size: 15200 - Dilution Factor: 100 .. % Moiswre: 34.0°
Dry Weight: 10.032g = . Blank File:  T992003 % Lipid:  n/a
GC Column: DB-3 . - " Analyst: ., MS ' % Solids: 66.0
Analytes’

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 912 _
1.2.3.6,7.8-HxCDD ND 80.8 .
1.2.3,7.8.9-HxCDD ND 87.5 -
. 1.2.3.4.8.7.8-HpCDD 246 . 0.93 36:40 J__
1.2.3.4.6.7.8.9-0CDD 2520 o | 0.95 40:23 _‘
2.3.7.8-TCDF ND 214 .
1.2.3.7,8-PeCDF ND 309 _
2.3.4.7.3-PeCDF ND 31.7 .
~ 3.4.7.3-HxCDF "ND 515 _
. 6.7.8-HxCDF 'ND 452 _
2:3.:4.6.7.3-HxCDF . ND 51.8 '__
121/39 HxCDF ND 60.8 - -
1.2.3.4.6.7.8-HpCDF 237 0.88 35:37 I_
12: 3<> HpCDF ND' 150 —
1.2.3.4.6.7.8.9-OCDF ND 453 _
‘Totals -
Total TCDD . 3360 2 _
Total PeCDD 'ND 512 _
Total HxCDD - - ND 6.3 _
Toud HpCDD S 246 1. 541 _
Total TCDF " ND C150 .
Tot PeCDF : 276 2 -
Toud HxCDF . ' 261 2 _
;

Totad HpCDF 441

‘ ' " Page 1 of 2
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479658

TLI Project: Method 8290 PCDD/PCDF Analysis (b)
ient Sample: 3428-CMS-134 Analy51s File: T992019
Client Project: #3347-14:-001-3428/Centreda1e ’ _
Sample Matrix:  SOIL Date Received: - 02/17/1999. Spike File:  SPMIT2AB
TLIID: 230-63-12 Date Extracted: 03/07/1999 ICal: TF53139
‘ Date Analyzed: 03/26/1999 ConCal: - T992012
Sample Size: 17.200 g Dilution Factor: 100X - % Moisture: 41.7
“Dry Weight: 10.028 ¢ __Blank File: - T992017 % Lipid: n/a
GC Column: ‘DB-5 . "Analyst: JM - % Solids: 58.3

~.3-HxCDD

8 9-HxCDD
7.3-HpCDD
6.7.8.9-0CDD

\I J\'

'.1(1 .n ‘49 b2 o ~) .
g2

L-i.

e el el b
' MO
1219 IJ l) 1319 %0
. . B

7 8-PeCDF

4.73-HxCDF
6.7.8-HxCDF

7.8-HxCDF
L2, z 7.8.9-HxCDF
1.2.3,4.6.7.8-HpCDF
1.2.3.4.7.8.9-HpCDF
1.2.3.4.6.7.8.9-0CDF

15520
ND
ND

853

97.0
2170
13540

102

915 .

859

67.0
68.9

53.5
613
720

169

1.00

0.90

U L) L
N LY W

w
wh
(V9]
~1

4>
<
(V8]
tn

‘Totals

Towd TCDR
Towd PeCDD
Toud HxCDD
Towd HipCDD

Towd TCDF

Total PeCDF
Total HXCDF
Totd HpCDF

o &

N N W

Page 1 of 2
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TLI Pfoject:

47965B Method 8290 PCDD/PCDF Analys1s (b),
Client Sample: 3428—CMS-152 - Analysis Fxle T992023
%cm Project: - #3347-143-001—3428/Centredale , ' ‘
| Sample Matrix:  SOIL . Date Received: 02/17/1999 Spike File:- SPMITZAB
TLIID: 230-63-17 - Date Extracted: '03/07/1999 = ICal: TF53139
Date Analyzed: 03/26/1999 ConCal: T992012
Sample Size: 15.300 g Dilution Factor: 100X % Moisture:  34.2.
Dry Weight: 10.067 g Blank File: . .T992017 % Lipid: ~ * .n/a
GC Column: DB-5 Analyst: - M ' % Solids:-  65.8

2.3.7.8-TCDD ’ 1300 ; - ; ‘ 0.78. - 2559 _
1.2.3.7.3-PeCDD ‘ - ND 30.6 ' —_—
1.2.34.7.8-HxCDD. ND 37.8 " _
1.2.3.6.7.8-HxCDD ND 33.5 —_
1.2.3.7.8.9-HxCDD ND - 363 ; o _
1.2.3.4.6.7.8-HpCDD - 4T ' C 1.00 36:38 I_
1.2.3.4.6.7.8.9-0CDD 3920 - - 0.84 . 40:20 _
2.3.7.8-TCDF , 180 ‘ : 084 25:17- —
1.2.2,7,8-PeCDF ‘ EMPC . 435 . I_
2.3.4.7.8-PeCDF 820 , ' 1.47 - 29:33 I_
1.2.3.4.7.8-HxCDF 212 T 135 32:35 I_
‘_ :.6.7.8-HxCDF 90.1 , 1.26 3240 I
4.6.7.3-HxCDF - 692 o 1.16 33:11 i_
1.2.3.7.8.9-HxCDF ‘ ND 29.3 o o —
1.2.3.4.6.7.8-HpCDF : 282 S : 1.08 35:35 I_
1.2.3.4.7.8.9-HpCDF : ND 519 -, : ' ’ —
1.2.34.6.7.8.9-0CDF 284 _ ' 0.80 40:32 _
{ Totals .
Toud TCOD - 1400 3 1430 -
Total PeCDD " EMPC 2 873 _
Total 11xCDD : 124 2 160 _
Toud HpCDD 884 2 o
Total TCDF B 469 6 834 _
Toud PeCDF ' 573 4 . 779 .
Toud HICDF i 635 5.. 664 —
Towd HpCDF ' 430 2 : —

MIT2_PSR v1.04, LARS 6.14.00

Q _ A ' ‘ _ Page 1 of 2
. Triangle Laboratories, Inc.»
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* TLI Project:

47982B . Method 8290 PCDD/PCDF Analysis (b)
Client Sample: 3428-CMS-242 | Analysis F1le U991537
ient Project:  #3347-143-001-3428/Centredale ' ‘ o
Sample Mawmix:  SOIL Date Received: '02/18/1999  Spike File:  SPMIT2AB
| TLIID: . 230-80-27 Date Extracted: 03/12/1999 [Cal: UF5N148 .
' - Date Analyzed: 04/06/1999 - ConCal: U991533
Sample Size: 16.400 g Dilution Factor: 100X % Moisture:  38.8
Dry Weight: | 10.037 g Blank File: U991515 % Lipid: n/a
GC Column: DB-5 Analyst: MS % Solids: 61.2

,.3-TCDD
.7.3-PeCDD .
.3.4.7,8-HxCDD
2:3,6.7.8-HxCDD
1,2.3.7,3.9-HxCDD
1,2.3.4.6.7.3-HpCDD
1.2.3,4.6,7.8.9-CCDD

Lo

v

!J

-
/
-
by
)
-

-
g

L.
1
1

7 S-TCDF
7.3-PeCDF
7.8-PeCDF
7.3-Hx"DF
¥ 3 H‘(LDF

h)

b—‘l\)D—‘l\)

I‘J

Ly e Lo (u 4-
O\ O\ -l-
CO
Cﬂ
1
U
m

IJ 'u) IJ lu

"789 rIx-DF

20270

321 -
25.1
232
253

ND
ND
398
- 4160

61.6

EMPC

36.0

69.0

277

39.2 |

199
163
EMPC

- 301

393
o
tn

13.6

0.76 25:40 D_
161 2053 . DI
1.04 621 DI
035 39:38 D_
085 - 24358 DI
"~ pi

151 29:33 DI_
124 32:18 DJ_
123 32125 DI_
134 32:53 DI
1.07 35:19 DI_
o DI

0.36 40:11 DJ

Towl TCDD

Towl PeCDD
Total HxCDD
Towl HpCDD

Totai TCDF

Total PeCDF
Total HXCDF
Total HpCDF

20910 6
88.1 2 128
106 2. 192
815 . 2
326 3 364
545 4 2
733 8 .
357 2 371
Page 1 of 2
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Tt SikaXxadmy e s .

. Refemce 91
SAMPLING PLAN
PHASE QNE - SOIL SAMPLING
| CENTREDALE MANOCR SITE

NORTH PROVIDENCE, RHORS

February 5, 1988

P, U.S. EPA Region |
Y and | -
gedale Manor Management Action Team



Cantredale Manor Sampling Plan Approval

B o b,

JoAnn M. Camacho Date Tom Condon -
ERT, Project Managar ‘ U.S. EPA Region |, Project Manager

20 2ioen /g%ﬂff ‘ﬁ/ma L eleky
Mayor ‘ Date Richard Boynton Date
Town of North Providence U.S. EPA, Region | '

Co-Cnairman, Manuygenent Acten Team Co-Chair Managament Action Team

7 Anthony Phillips Q€< (':,q:o-.at Wlats

Deputy Qicects Muisigar-AtaR M 0%%

Govemor of Rhade isiand
Management Action Team

ATSOR, Region ! : : Rhede Isiand Depanment uf Heaith
Management Action Team ' Management Action Team

————

Eugend S. Marky, Director for Pallcy Date Mayor Wiliam R. Macera Date
Audubcn Society ¢f Rhode Isiand City of Johnstan
Maagement Action Team Management Action Tearm

\. CNLE GRAY, e
0@ of WOk Merager

‘ — . AT b‘ﬂ‘mﬁ‘t of EAW'MV*"““‘ M‘f‘dj



Py - _ INZLINGD HINNSNOD 1S0d %02 WO IAVA Hadvd OF10A03H 0 . ANSIAY &



mm,' ' | | S Korrned d

Reference 92 ‘ . Originat

PHONE CONVERSATION RECORD

Conversation with: ‘ pate _ S [ /2 77

Name .42 VJICCAI’O - Time /30D A
Company 2
Address _</ 4/5»»%/ Shrcet X originator Placed Call

/V ﬁdwd(/?/é Lor 0 Originator Received Call

Phone /40/> 232~ ’%770 . W.0.No. D887 C o 100 ( 704/5
Subject bmeSLC&/ma/ 7Z’§hé”j’ //7/‘/’/77&7/’0/\ :

Notes:

Z 4gteé( Ms. Uhecarn // <ﬁd, Sas L) SEEr
ONq 208 Frshiig From ﬁé draitzae  (hanne/
/o2l us oast o7 Lo [ emHadule Munir
b 7{///(7//1 27 J( SPe._respnle Rt she Has
/707 .

Mpue: éh?zf{é/d/p /%'W/U//(/KS

O Tickle File L J. - Follow-Up-Action:
O Follow-Up By: _
O Copy/Route To:

e ,

Originator’W

U . 1493-1823 4/16/93
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 Mre C2rlrzdlde ey TIRS

O Follow-Up By:

WESTEIN - S.hzonedy
e \o cxsemensainrs Reference 93 J

Originator

PHONE CONVERSATION RECORD

Conversation with: - Date 7 / / 9‘/ ??

Name./ Yr. ﬁ[m 4/% - EfﬁSéM/ ,3 7 )sT Time __/ ?45 AM@
Company@ P-//“'[ 7 ‘ /Z/—:S‘A 4/’75/ Wil < : '
Address )D. 0. B 28 , Bla/ Originator Placed Call
145 Z o ~) . [ Originator Received Call
Phone (407) Y 28 F— 307 - W.0_No. 5200?00&&//&0/ ko
Subject wabﬂﬂsﬁudfbfé(/f /6 ey K;WQ/ o

7

Notes:

Z asted My Lbhy i there i< recreationgd
Lrsh i /006 4/ Ldeona.s guatect e Liver
and he .S‘l%feé( 5[%/{-/ Shere s,

7. Lt st Fell Fha? The 2o baine specres
?ﬂ £ Aish Jare fpeax ool with n _Fhed Woonasquatictet
Lyer g | » o

Elve g/ - | (//é//é’é() VA//// fead

Uh, te sveke o Canlomt) frovt (Socted)

I srter |

‘}%'m Eon -S€ 10/ :

(zrge. plovih pus<.
Ambrrcan ec/
g&/ﬁ/di % {/76 et
L5 prokere!

[ reel Tohubsucler

& /A,/,,o fctbeve !

O Tickle File —_____/ _J Follow-Up-Action:

O Copy/Route To:

Originator’s Initi

1423-1823 4/16/93





