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EXECUTIVE SUMMARY

This technical memorandum has been prepared to describe the tasks and information gathered
during the investigations of the Woonasquatucket River downstream of Lymansville Dam
performed by TtNUS in December 2000. This work was authorized by the U.S. Environmental
Protection Agency (EPA) under work assignment 043-ANLA-016P, Contract No. 68-W6-0045.

This follow-on investigation was conducted to gather further understanding of the distribution of
dioxins and other contaminants in the sediment of the Woonasquatucket River downstream of
Lymansville. Studies performed in 1998 and 1998 indicated that dioxins were present at
concentrations exceeding the action level of 1 ppb (TEQ) in the sediments of Aliendale and
Lymansville Pond. In 1999, elevated levels of dioxins were detected in a single sample
collected on the downstream side of the Lymansville Dam. This was an indication that the still
sound Lymansville dam was not providing a barrier for downstream migration of contaminants,
as was believed by EPA.

Sediment samples were collected from 11 additional stations downstream of the Lymansville
Dam, in the areas of Manton and Dyerville, in Providence. The results from this data was
combined with data collected from six stations in 1998 and 1999, and the resuiting data set
showed only two locations out of a total of 16 where dioxins exceeded 1 ppb. These locations
were limited to sample Station 2054, collected in 1999 immediately below the dam (4.61 ppb
TEQ), and sample Station 2058 collected on the west side of Manton Pond, near an industrial
facility (1.01 ppb).

These findings indicate that concentrations of dioxin decrease with distance downstream from

the source area, and that Lymansville Dam is retaining much of the sediment with dioxin within
Lymansville Pond.

RI01600D -1- Centredale Manor, Ri
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1.0 PROJECT INTRODUCTION

This Technical Memorandum report has been prepared to describe the sampling and analysis
program and the analytical results for continued technical assistance support for the Centredale
Manor Restoration Project Site located in North Providence, Rhode Island. This work was
authorized under Work Assignment Number 043-ANLA-016P, Contract No. 68-W6-0045.

The scope of work for this phase of technical assistance involved collection and analysis of
sediment samples from the Woonasquatucket River between the Lymansville Dam, and the
Dyerville Dam. This area includes the Manton and Dyerville ponds. In addition, samples were
also collected from a reference area, Assapumpsett Pond.

The purpose of this field sampling program was to conduct additional sampling in areas that may
have been impacted by contaminants released from the Site and transported and deposited by the
waters of the Woonsqguatucket River downstream of Lymansville Dam. The study was performed
to augment existing data collected between 1998 and 1999, to determine the downstream limit
of dioxins at concentrations above 1 ppb previously identified in the river system. The data
were collected such that the analytical results could be used to support full human health and
ecological risk assessments as necessary.

The samples were collected downstream of the Centredale Manor Restoration Project Site
where dioxins, polychlorinated biphenyls (PCBs), metals, and other contaminants have
previously been detected. The Woonasquatucket River study area defined for this investigation

is depicted on Figure 1-1.

This technical memorandum includes five sections: introduction; Site Background, including a
brief summary of existing data; the sampling and analysis program performed for this study; the
findings of the investigation; and the summary and conclusions from the study. The chemical
data from samples collected are presented in Appendix A. Data validation memoranda are
presented as Appendix B. Field documentation is presented in Appendix C.

RI016000 -2- Centredale Manor, RI
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2.0 SITE BACKGROUND AND LOCATION INFORMATION

This section presents a brief summary of background information and pertinent data collected to
date, which has been previously published in referenced documents. For a full description of
the site background and a description of data collected prior to this sampling effort, refer to the
Engineering Evaluation/Cost Analysis (TtNUS, September 2000) and the Approval
Memorandum (USEPA, January, 2000) for the site.

2.1 Sediment Investigation Background

Figure 1-1 depicts the location of the site. Figure 2-1 provides some detail of the site features.
The Centredale Manor Apartment Building and the adjacent apartment building known as
“Brook Village”, are located on the site of the former Metro-Atlantic Chemical Corporation, which
operated from the 1940s to the 1970s in a former mill complex on the site. Parking lots,
roadways, lawn areas, and two high-rise residential buildings currently cover this “source area".
The Woonasquatucket River follows the west boundary of the Centredale Manor and Brook
Village Properties. The remains of a raceway for the former mill complex are present on the
eastern boundary of the site.

The Site, as discussed in this and other reports, consists of all contaminated areas within this
area as well as any other location to which contamination from this area has come to be located
or from which this contamination originated. Documentation of the activities at the properties
now occupied by Centredale Manor and Brook Village is presented in the Technical
Memorandum for the Woonasquatucket River Sediment Investigation (TtNUS, June 2000) (June
2000 Technical Memorandum) and the Engineering Evaluation/Cost Analysis for the Centredale
Manor Restoration Project Site (TINUS, September 2000) (EE/CA), and others.

Previous sampling programs completed in the Woonasquatucket River (EPA 1998 and Weston
1999) indicated that dioxins were present at concentrations in excess of 1 ppb, toxicity
equivalency quotient (TEQ) in sediment samples of the Woonasquatucket River. However,
these initial studies indicated that sediments with dioxins at concentrations above 1 ppb were
restricted to the reaches of the river upstream of the Lymansville Dam. Samples that were

collected below the Lymansville Dam showed concentrations below 0.5 ppb TEQ.

RI01600D -4- Centredale Manor, RI
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In November and December 1999, Tetra Tech NUS, Inc. completed a more thorough
investigation of the Allendale and Lymansville reaches, and also collected one sediment sample
on the downstream side of the Lymansville Dam. Analysis of this furthest downstream sample
indicated dioxin TEQ was present at 4.61 ppb.

Based on this finding, it was determined that additional samples should be taken from the next
two reaches of the Woonasquatucket River to determine the downstream extent of dioxins
exceeding 1 ppb TEQ. This portion of the Woonasquatucket River Sediment Investigation

focused on the Manton and Dyerville reaches of the Woonasquatucket River (Figure 2-1).

2.2 Description of the Woonasquatucket River

The Woonasquatucket River flows in a southeasterly direction through relatively flat and level
terrain in the area of the Centredale Manor and Brook Village Properties. A series of
impoundments, held by mill dams are located within the study area. The surrounding area is a
densely populated mix of suburban residential and light industrial/manufacturing facilities
northwest of Providence, Rhode Island.

The Woonasquatucket River drainage area is approximately 38.5 square miles. Approximately
8.5 miles downstream of the site, the Woonasquatucket River discharges to Providence Harbor
in Narragansett Bay. Selected historical flow data from a USGS gauging station located near
the site is presented in Appendix F (USGS 2000) of the June 2000 Technical Memorandum.

For the purposes of the Centredale studies, the river has been divided into sections termed
“reaches”, which are defined by changes in river configuration, impounding structures, and
stream junctures. Reaches are identified as CMW, WRC, APB/APC, WRL, LPX, WRM, MAP,
WRD, and DYP (as defined in the Sampling and Analysis Plan, TtNUS 10-89) which follow in
order from upstream to downstream. Tributaries, or reference areas are identified as RAB and
RCC. The limits of the reaches CMW, WRC, APB/APC, WRL, LPX, were investigated in the
November and December 1999 sampling program and are described in detail in the June 2000
Technical Memorandum. The reaches WRM, MAP, WRD, and DYP were investigated under

the September 2000 sampling program and are described below.
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2.3 Description of Manton and Dyerville

The Manton reach extends from the downstream side of Lymansville Dam south to the Manton
Dam in Providence. The Dyerville reach extends from the downstream side of the Manton Dam
south to the Dyerville Dam, also located in Providence. Both Manton and Dyerville dams are
mill dams of the same era as Allendale and Lymansville, and currently impound water as shown
on the USGS Providence Quadrangle map. Both ponds provide some depositional areas
behind the dams and in the upstream shallows.

The river reach between the Lymansville Dam and Manton Pond (WRM) starts out simitar to
that at Centredale, with a gravel and sand bottom, and short riffle areas. However,
downstream, the water moves more slowly, tuming to the east and then again to the south.
Large manufacturing facilities are present on both the North Providence and Johnston sides of
this reach. Some pockets of depositional sediments suitable for sample collection were found
below the Lymansville Dam. A swale, also with depositional sediments was noted at the
southward bend. This swale was believed to be the remains of a raceway that once took water
from the Lymansville Dam. However it was impossible to identify the previous path of this
former raceway because the ground to the north of this point shows such heavy disturbance.

Manton Pond (MAP) js a small shallow impoundment held by the Manton Dam. Abutting the
Manton Dam are two apartment complexes, one of which is abandoned and one of which is
occupied. Depositional sediment was found in most of the pond, all the way north to the
southward bend described above. No evidence of a raceway taking water from the Manton
Dam is evident. However, the apartment complex parking lots are positioned on top of the east
side of the river in this reach, which is where the Manton raceway is most likely to have been.

The river reach between the Manton Dam and Dyerville Pond (WRD) consists of a long
southeastward run, with a stony bottom. Several areas of this reach were investigated for
possible sample collection, and only one was found to be suitable due to the limited amount of
depositional sediment. The water slows approximately one quarter mile to the south, behind the
existing Stop and Shop property, and widens to form Dyerville Pond.

Dyerville Pond (DYP) was found to be a steep sided pond of unknown depth. Access is difficult,
particularly on the Providence side. Depositional areas were found in the northem section,

RI01600D -7- Centredale Manor, RI
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while the southern portion had rocky, steep banks with very little depositional sediment. The
area on the north end of Dyerville Pond does not contain as much open water as is shown on
USGS and GIS maps, indicating some filling of wetlands in this in the past 20 years.

24 Description of the Reference Areas

The reference areas investigated in 1999 are described in detail in the June 2000 Technical
Memorandum. In 1999, reference samples were collected from the stream (Assapumpsett
Brook) upstream of the Assapumpsett Pond. As a part of the sampling conducted in September
2000, two additional samples were collected from the depositional sediments within this pond.
These samples (RAB-SD-2069 and 2070) were collected on the western and southem edges of
the pond.

3.0 FIELD PROCEDURES

This section describes the field sampling procedures used for collection of sediment samples in
the Manton and Dyerville reaches of the Woonsquatucket River.

31 Field Sample Collection

The sample collection effort was conducted in accordance with the Work Plan for Sediment
Investigation (TtNUS, October, 1999), the Sampling and Analysis Plan (SAP) for Woonasquatucket
River Sediment Investigation (TtNUS October, 1999).

Surface sediment samples were collected from a depth interval of O to 0.5 feet below ground
surface (bgs) at pre-determined depositiona! areas. These samples were analyzed for
pesticides/PCBs (CLP OLM04.2), SVOCs (CLP OLM04.2), metals (ILM04.0), dioxins and HCX
(Method 8290A), as well as for SEM and AVS (Allen, H.E. et al.), TOC (Lioyd Kahn Method)
and grain size distribution (ASTM D422-63).

Surface sediment samples were collected at depositional locations within ponds or river

channel. All samples collected during this portion of the investigation were taken from aquatic
environments and designed as “SD”. No samples collected during this effort were collected

RI01600D -8- Centredale Manor, Rl
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above the water level or within the floodplain. In accordance with previous investigations for the
Centredale, Allendale and Lymansville reaches, samples given the “SD" designation were
collected in areas inundated with more than 1 foot of water for most of the year.

Sediment samples were collected following TINUS SOP SA-1.2 using an Ekman dredge.
Recovered sediment was carefully placed into a stainless steel mixing bowt, and aliquots were
removed with minimum disturbance for analysis of SEM, AVS and TOC. The remaining
sediment was thoroughly homogenized by hand using a decontaminated scoop or large mixing
spoon. The homogenized sample was transferred to the appropriate sample containers for
laboratory analysis for SVOCs, metals, dioxins, and grain size distribution.

Field observations made during the collection of samples were documented on solid phase
sample log sheets, which are provided in Appendix C. These include a field sketch of the
sample location, observations made during collection, and a description of the material
collected.

3.2 Reference Area Sampling

Two stations were sampled using the same procedures described above as reference locations.
The reference stations were located at the Assapumpsett Pond in Johnston, Rhode Island.
Assapumpsett Pond drains into Assapumsett Brook, which is a tributary to the Woonsquatucket
River. These reference samples were collected to provide sediment chemistry data in support

of this evaluation and the ongoing ecological risk assessment for the Woonasquatucket River.

3.3 Sample Location Survey
All sediment sampling stations were surveyed using Global Positioning System (GPS)

equipment to sub-meter accuracy. Location information was converted to Rhode Island State

Plane Coordinates (NAD 1983) for mapping and stored in the project data management system.

RI01600D -9- Centredale Manor, RI
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4.0 FINDINGS OF THE INVESTIGATION
This section describes the results from the analysis of samples collected from the Manton and
Dyerville reaches of the Woonasquatucket River during the recent phase of the sediment

investigation.

4.1 Sample Analysis and Validation

Samples were collected and analyzed for parameters described in Section 3. The dioxin
analysis for sediment sample was performed by Triangle Laboratories under DAS subcontract
No. S99-RAC1-150. The analysis for sediment for metals, TOC, grain size, SVOCs, and AVS &
SEM was performed by Katahdin Analytical Services under Subcontract No. S99-RAC1-151.

A Tier | data review was performed on TOC and grain size analysis by TtNUS chemists. Tier Ii
data validation following EPA Region | Guidelines was conducted by TtNUS for metals, SVOCs,
and AVS & SEM DAS laboratory data from the sampling event. Tier Il data validation was
performed by EPA for the dioxins data results. Data validation resulted in the qualification of
some data. Qualification of data is described in data validation memoranda submitted to EPA

and provided in Appendix B.

Some compounds have estimated values or raised detection limits due to factors such as blank
contamination and dilutions. Overall, the data was found to be of sufficient and acceptable
quality to be used for the purposes of quantified risk analysis under the Risk Assessment
Guidance for Superfund (RAGS) document and its amendments.

Complete analytical results for the parameters tested for are presented in Appendix A. Data
validation memoranda are presented in Appendix B. Table 4-1 presents a summary table of

detected parameters for this data set.

4.2 Contaminant Distribution

The discussion of this Technical Memorandum focuses on dioxins, but also describes
semivolatile organic compounds, polychlorinated biphenyls (PCBs), and metals. These are
described in the subsections that follow.

RI01600D -10- Centredale Manor, Rt
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DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000

TABLE 4-1

DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

Sample Number CMS-DU-081900A CMS-DU-0921004 DYP-$D-2065-04 DYP-8D-2066-01 MAP-SD-2058-01
Date Sampled 9/19/2000 9/21/2000 8/18/2000 9/19/2000 972072000
QC Identifier Fisld Dup. WRM-SD-2056-01 Field Dup. MAP-5D-2061-01 None None None
Depth (t) 0.0-0.5 10.0-0.6 10.0-0.5 0.0-0.6 10.0-0.5
Percent Solids 55.7 53 62.2 42 42.7
|Semivolatile Organic Analysis (UGIKG) 002178 D02191 D02185| Do2188, DO2183]
1,1'-Bipheny! 500 ) 180 J 400 Y 460 U 880 u
2,4-Dinftrotoluene 500 U 920 U 400 U 460 U 990 U
2-Chiorophenot 500 u 920 u 400 v 460 v 850 u
2-Methyinaphthalene 500 u 490 J 400 U il J 950 u
4-Chloro-3-methylphenol 500 ) 920 U 400 u 4501 1Y 9901 Ui
4-Nrropheno! 1200 Y] 2300 U 1000 U 1200 U 2500 Ul
Acenaphthene 500 U 2000 400 3] 140 J 990 U
Acenaphihylens 500 1Y 210/ J 43 L) 160 J 930 U
500 U 4000 78 J 550 930 u
Atrazine 500 Y 920 U 400 v 73 J 950 u
|Benzaldehyde 34 JEB 920 U 400 u 86 J 930 U
500 U 21000 M 380 J 2600 300 J
|Benzo{a)pyrene 500 u 6800 J 310 Ji 2200 370 J
26 J 24000 J* 590 4000 * 640 J
h,))perylene 500 U 3600 J 190 J 1600 220 J
Benzo{k)fiuoranthene 500 U 2300 J 130 J. 1100 200 J
bis(2- 60 J 230 J 600 J) 1600 Jo 430 J
2y! GO0 U 920 ) 6 J 340 990 U
Carbazole 500 u 1300 37 J 410 J 52 Ji
Chrysene 500 U 19000 * 280 J 2400 460 J
Din-Butylphthalate 500 ] $20 ] 400 U 51 4 980 U
Dibenzo(a,h)anthracene 500 U 780 J 38 J 320 J 990 U
Dibenzoturan 500 U 1500 400 u 100 J 990 Y|
|Fluoranthens 38 J 51000 M 600 5400 * 810 J
Fluorene 500 Y 2000 33 J 220 J 990 u
Indenc(1,2,3-cd)pyrene 500 t 4400 J 280, J 2000 280 Ji
N-Nitroso-d-n-propylamine 500 U 920 1Y 400 [9) 450 U 990 U
Naphthalene 500 U 880 J 400 u 39 J 990 U
Pentachiorophenol 1200 U 2300 U 1000 v 1200 u 2500 U
[Phenanthrene 500 ) 40000 * 330 J 2800 300 J
Pheno| 500! u 220 ] 400 u! 460! ) 990 U
Pyrane 33 J 42000 *| 600 4200 M 600 J

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; EB - Equipment Blank Contamination; NR - Not Reported

*+ or $ - From dilution analysis; R - Rejected; NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration

1dvyd
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TA. .4-1(cont)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND

PAGE 20F 9

Sample Number CMS-0U-091800A CMS-DU-082100A DYP-50-2065-01 DOYP-SD-2066-01 MAP-S0-2058-01

Oate Sampled 911912000 912112000 {8r19/2000 9/18/2000 91202000

QC (dentifier Field Dup. WRM-SD-2056-01 Fleld Dup. MAP-SD-2061-01 None None None

Depth (ft) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5

Percent Satids 55.7 58 622 42 42.7

Pesticlde/PCB Analysis [UGIKG) 002179 002191 002185 D02186 D02193
4,4-D0D 5.0 u 5.0 U 40 v 5.0 U 5.0 U|
4,4-DDE 5.0 U 5.0 u 4.0 U 7.0 50 Y,
4,4-DDT 5.0 u 5.0 u 4.0 U 5.0 U 5.0 uj
alpha-Chlordane 3.0 U 2.0 U 20 U 2.0 [\ 3.0 U]
Aroclor-1254 49 u [y u 150 a8 U 50 u
Fg:mma—chlovdane 3.0 U 2] y 20 u 2.0 1 3] u
Dioxin Analysls {UG/KG) 002179 D02191 002185 D02186 D02193)
1,2,3,4,6,7,8-HpGOD 0.0053 0.0877 J 0.0579 0.13 J 0.622,
1,2,3,4,6,7.8-HpCDF 0.0014 J 0.0477 0.0158 0.0497 4 0.233
1,2,3,4,7,8,9-HpCDF 0.00006 u 0.00093] EMPC 0.0015) J 0.0025 4 0.0055
1.2,3,4,7.8-HCOD 0.00004 U 0.00048 J 0.001 J 0.0018| EMPC| 0.00099{ EMPC
1,2,3,4.7,8-HKCDFE 0.00017 u 0.0143 J 0.0028 J 0.0041 J 0.0095
1,2,3,6,7,8-HKGOD 0.00015 J 0.003 J 0.0034 J! 0.0063 J 0.0122
1,2,3.6,7,8-H¥CDF 0.00002 u 0.0053 J 0.0017 J 0.0032 J 0.0044 J
1,2,3,7,8 8-HxCOD 0.0001] EMPC 0.0019] EMPC 0.0025 4 0.006 J 0.0061
1,2,3,7,8,8-HCOF 0.00003 u 000048} EMPC 0.0003 u 0.0003 y 0.00053| EMPC
1,23,7,8-PeCOD 0.00002/ U 0.0005/ J 0.0016! 3! 0.0016 J 0.00084 J
1.2,3,7,8-PeCDF 0.00002 U/ 0.0028/ 3 0.0002 U 0.0002 Y] 0.0012] EMPC
124578 NR 0.0625! J 0.035 J 0.0368 4 0.263 J:

0.00002 Y 0.0068| 0.0025 J 0.004 J 0.007

2,3,4,7,8-PeCDF 0.00002 U 0.0059 0.0014) EMPC 0.0018 3 0.0027) EMPC
2,3,7,8-TCOD 0.024 0.115) J 0.129) 0.444 4 0.982 3|
2,3,7,8-TCDF 0.00016] EMPC 0.0149 0.0047 0.0067 3 00112

oCDD 0.0615 J 0.427 J 0.38 0.737 J 1233 S|
QCOF 0.0019 J 0.0762] J 0.0387 0.0937| J 1.34

Total HpCDD 0.01 J 0.132 J 0.105 J 0.242] J 1.26] J|
Total HPCDF 0.0014 uJ 0.0943 J 0.0403 J g1 J 1.03) J|
Total HXCDD 00011| JEB 0.0091]  JEB 00233} _ JEB, 0.0435] JEB 0.0952]  JEB|
Total HXCDF 0.0028| EMPC 0.116, J 0.0456 J 0.0542 J 0.263 J
Total PeCDD 0.00038| EMPC 0.0016 4 0.0073 J 0.0081 J 0.0023 J
Total PeCDF 0.00038 J 0.124 J 0.0638 J 0.056 J 0.0758 J|
Total TCOD 0.0258 J 0.134 J 0.143 J 0.157| J 0.982 J$|
Total TCDF 0.0037 uJ 0.103 J 0.0712 J 0.0621 J 0.105 J
Toxiclty Equivalency 0.0242 J 0.128 J 0.134 J 0.152 J 1.01] J)

U - Not detected; UJ - Detection limit ap J-Q 1 app ; EB - it Blank Contamination; NR - Not Reported

* or $ - From dilution analysis; R - Rejected: NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 {cont.)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND

PAGE 3 OF 9
Sample Number CMS-DU-081900A CMS-DU-092100A DYP-SD-20656-01 DYP-SD-2066-01 MAP-SD-2058-01
Date Sampled 19119/2000 972112000 9/1972000 9/19/2000 19/2072000
QC Identitier Fisld Dup. WRM-SD-2056-01 Field Dup. MAP-SD-2061-01 None Nore None
Depth (ft) 0.0-0.5 0.0-0.5 0.0-0.6 0.0-0.5 0.0-0.5
Percent Solids 56.7 59 62.2 42 42.7
TAL Metal Analysis (MG/KG) D02179| 002191 Do2185, DG2188, D32103,
Aluminum 4750] 2000 3000 3190 2470|
Antimony 0.59 U 1.3 J, 0.64 [12) 0.60 UJ 0.57 UJ|
Arsenkc 1.6 J 26 J 12 J 2.1 J 0.97] J
Barlum 28.5] 45.1 317 558 381
Barylilum 0.99] 0.33! a.28 0.85 0.43!
ICadmium 0.52| W 1.5 J, 0.57 us 0.73 J 0.96 J|
Calcium 851 899 789 1590 1390
Chromlum [X] J 218 J 107 J 708 J 12,5/ J|
Cobalt 238 2.0 34 5.0 38
Copper 2.4 108 12.5 48.9 £3.5]
ron 6010 Ji 8500 J 8070 J 7960 Ji 4770 J]
Lead 10.2 J 1230 J 39.8) J 132 J .0 3
Magnesium 707 363 1410 932 523
260 J 78.5 J 184 J 214 J 219 Ji
Nickel 32 us 128 J 9.9 W 17.0 J 11.0 uJ
269 U 544 u 252 ) 400 U, 347 U
Sitver 0.55| U 0.84 UJ 0.60 U 0.74 UJ 0.56 UJ
Sedium 58.0/ 77.0} 51.9 Ul 110 774
Vanadivm 8.8 5.6 8.9 10.8 71
Zine 18.2 106, 55.9 172 161
Acld Volatile
Motais Analysis (UMOLIG) 002179 002191 002185 D02186 D02193
Acid Votatlle Sulfide 1.0 uJ 20| J 1.0 uJ 20 J 40 J
Cadmhium 0.0014 J 0.012 0.0011 J 0.0074 J 0.0075| J|
Coppet 0.028 J 091 J 0.46 J 061 J 0.41 J|
Lead 0.044 J 0.46 J 0.22 J 0.59 J 067 Ji
Mercury 0.00005 J 0.00005) J 0.0001 J R R|
Nicke) 0.039 U 0.15 J 0.27 0.22 0.15] J)
Zinc 0.25 u 1.9 14 25 2.4
Tatal Organic Carbon Analysis (MG/KG) 002178 002181 002186 002186 002193
Total Organic Carbon 13200 54200 1350 20400 41300

U - Not detected; UJ - Detection limit approximate, J - Quantitation approximate; EB - Equipment Blank Contamination, NR - Not Reported
*, of § - From dilution analysis; R - Rejected. NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 (cont.)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000

DRAFT TECHNICAL MEMORANDUM
CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND

PAGE 4 OF 9
Sample Number MAP-SD-2059-01 MAP-SD-2060-01 MAP-SD-2061-01 RAB-SD-2068-01 RAB-SD-2070-01
Date Sampled 9/20/2000 9/20/2000 8/21/2000 9/18/2000 9/18/2000
[QC Identifier None Nonhe Fieid Dup. MAP-SD-2061-01 None Nons
Depth (1) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5
Percent Solkds 43 71.6 58 50 77
|Semivolatile Organie Analysls (UG/KG} D02303| D02301 D02192 002182 002183
1,1"-Biphenyl 960, u 460 Y] 120 J 500 v 430 v
2,4-Dinltrototuene 960 U, 460 u 990 U 500 u 430 Y
2-Chiorophenol 960, u 480 U 990 U| 500 U 420 %)
2 960, U 460 Y 240 J 500 U 430 Y
4-Chigro-3-methylphenal 960! u 480 u 990 3] 500 u 430! U\
4-Nitrophenol 2400 U| 1200 u 2500, U 1200 U 1100 U
|Acenaphthene 960 ] 480 uJ 2300 500 U 430| U
960 U 460 U 420 J 47 J 430| Ul
Anthracene 960 U 460 u 5900 100 J 430 U
Alrazine 960/ Y 460 U 9901 U 500 U 430 V|
960 Y 460 Y 990 U k1) JEB 430 Y
|Benzofa)anthracens 110] J 25 J 18000 . 1000 430 U|
1304 J 32 J 15000 ) 840 430 U
230 J 85 J 18000 M 1400 22 J
h, ylene 100 J) 23 J 6300 J 510, 430 Y
100 J 480 ") 4600 J 370 J 8| J|
bis(2-Ethylhexyljphthalate 310 J 180 J 890 J 1000 J 95| J
98| J 480 U 990 ) 480 J 430 Ul
Carbazole 960 U 460 ) 1600 82 J 430 U
Chrysene 180 J 42 J 18000 M 1100 430 Y
D 960 ) 480 U 990 ) 500 U 34 J
Olbenzo(a,hanthracene 960 u 460! Y] 1300 130 K} 430/ U
O 960 u 460 v 1400 500 U 430| U
[Fluoranthena 290 J 68 J 46000 . 1700, 3 J
{Fluarene 960 %) 4601 Y 2200 36 J 430 u
Indeno(1,2,3-cd)pyrene 120 J 28 J 7700 J 650 430 U
N-Nitroso-di-n-pi 60 U 480 ud 990 u 500 U 430 1Y
|Naphthatene 860 u 460 U 250 J 500 U 430 U
|Pentachiorophenol 2400 U 1200 U 2500 U, 1200/ Ul 100 U
|Phenanthrene 99 J 23 J 35000 * 790 430| u
Phenol 960 u 460 v 930 Y] 500 U 430 U
Pyrane 240 J 51 J 42000 M 1800, 430| U
U - Not UJ - Det 1 limit app ;J - Quantitation approximate; EB - Equipment Blank Contamination; NR - Not Reported

*, or § - From dilution analysis; R - Rejected; NA - Not Analyzed, EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 {cont.)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE 5 OF 8

Sample Number MAP-SD-2053-01 MAP-SD-2060-01 MAP-SD-2061-01 RAB-SD-2069-01 RAB-S0-2070-01
Date Sampled 18r20/2000 912072000 9/21/2000 971872000 1911872000
QC Identifier None None Fleld Oup. MAP-SD-2061-01 None None
Dapth (R) 0.0-0.5 0.0-0.5 0.0-0.6 0.0-0.5 0.0-0.5
Parcent Solids 43 71.6 58 50 77

is (UGG D02303 002301 Do2192 DO2182 002183
4,4-0DD 5.0 u 5.0 U 5.0 U 50 U 4.0 U
4,4-DDE 50 U 5.0 U 5.0 U 5.0 U 4.0 U
4,4-0DT 5.0 50 u 5.0 U 8.0 4.0 U
alpha-Chlordane 4.0 2.0 U 20 U 30 U 2.0 U
Asoclon-1254 49| U] 45 U 47 U 501 \Y 43 \Y
gamma-Chlordane 5.0 20 u 20 U 30 U 20 u
Dioxin Analysts (UGIKG) D02303 002301 D02192 D02182 002183
1,2,3 4,6,7,8HpCDD 00312 0.0164 0.0331 J 0.024 0.0017 J
1.2,3,4,6,7,8-HpCDF 0.0083 0.0039 J 0.0506 0.0071 0.00078 U
1,2,3,4,7,8,9-HpCDF 0.00022 J 0.00007 u 0.00098 J 0.00054} EMPC 0.0002 u

0.00014| EMPC 0.00005 u 0.00045 J 0.00083] EMPC 0.0002 U

1,2,3,4,7,8-HxCOF 0.0005] EMPC 0.00027 U, 0.021 J 0.0025 J 0.00041 1Y
1,2,3,6,7,8-H«CDD 0.00054 J 0.00026 J 0.0015 J 0.0027 J 0.0002 U
1,2,3,6,7,8-HxCOF 0.00031 U 0.00016 u 0.0072 J 0.0021 J 0.00021 u
1,2,3,7,8,9-HxCDD 0.00043] EMPC 0.00027 J 0.0043] EMPC 0.0023 J 0.0002 u
1,2,3,7,8,9-HxCDF 0.00005] EMPC 0.00004 u 0.00033 J 0.001] EMPC 0.0002 u
1,2,3,7,8-PeCDD 0.00002 U 0.00008] EMPC 0.00038] EMPC 0.0011 J 0.0002 U
1,2,3,7,8-PeCDF 0.00007 U 0.00003 u 0.0037 J 0.0001 u 0.0002 U
1,245,758 ) 0.0704 J 0.0188 J £.0334 J NR NR
2,3,4,6,7,8-HXCDF 0.00044 J 0.00017| EMPC 0.0076 0.0041 J 0.00018| EMPC
2,3,4,7,8-PeCDF 0.00025] EMPC 0.00017 J 0.0067 EMPC 0.002 J 0.0002 u
2,3,7,8-TCOD 0.18 0.109 J 0.0576 J 0.0034 0.0002 U
2,3,7,8-TCDF 0.0014 0.0009 J 0.0136 0.0034 0.00056 J
OCDD 0.268 J 0.132 0.276 J 0.181 0.0082 U
OCDF 0.0084 J 0.0043 J 0.0471 J 0.0165 0.00074 J
Total HPCDD 0.0852 J 0.0312 J 0.0679 J 0.049 J 0.003 J
Total HRCDF 0.0165 J 0.0041 J 0.0736 J 0.0153 J 0.00078 UJ
Total HxCDO 0.0045 JEB 0.0011 JEB 0.0018 JEB 0.027 JEB 0.00052 JEB
Tata) RxCDF 0.0148 J 0.0039 W 0.116 4 0.0584 J 0.0014] EMPC
Total PsCDD 0.0012] EMPC 0.001] EMPC 0.0124| EMPC 0.0084 J 0.0005 J
Total PeCOF 0.0087 J 0.0038 J 0.0814 J 0.0858 J 0.0012 J
Totat TCDD 0.183 J 0.109 J 0.064 J 0.0075 J 0.00036| EMPC
Total TCDF 0.013 J 0.0084 J 0.0684 J 0.0435 J 0.0015| EMPC
Toxicity Equivalency 0.191 J 0.11 J 0.0678 J 0.00736 J 0.0000817 J

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; EB - Equipment Blank Contamination; NR - Not Reported
*, or $ - From dilution analysis; R - Rejected; NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 (cont.}

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000

DRAFT TECHNICAL MEMORANDUM

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE 6 OF 9
Sample Numbar MAP-$D-2059-01 MAP-S0-2080-01 MAP-5D-2061-01 RAB-SD-2069-01 RAB-S0-2070-01
Date Sampled 9/21/2000 9/18/2000 9/18/2000
QC Identifier None Nona Field Dup. MAP-SD-2061-01 Nohe None
Depth (ft) 0.0-0.5 0.0-0.8 0.0-0.5 0.0-0.5 0.0-0.5
Parcent Solids 43 71.6 58 50 77
TAL Metal Analysls (WG/KG) 002303 D02301 D02192| 002182 002183
|Aluminum 1800 2390 2400 2980 3120
|Antimony 0.51 uJ 0.59] uJ 2.5 J 0.57 UJ 0.58| U
Arsenic 0.75 J 0.60 J 137 J) 0.84 J 0.48] UJ|
Barium 18.7| 16.3 64.1 26.4 30.3
0.28 0.23 047 0.42| 0.41
Cadmium 0.83 J| 0.52 UJ 22 J 0.51 UJ 0.51 UJ|
Calcium 682| 621 1390 1110 710]
Chromium 18.6 J 4.2 J 40.8 J 5.9 J 3.7 J
Cobatt. 19 1.8 8.0 38 21
Copper 21.0 4.0 119 7.9 11.7
Iron 3370 J 3800 J 37900 J §780) J 5230 J|
Lead 34.0 J 12.7 J 278 J 34.6/ J, 8.5 J
iMagnesum 431 513 457 1060 1000
§7.6 J 98.8 J 241 J 161 J 99.9] J|
Nickel 5.9 UJ a3 uJ N2 J 6.7 uJ 6.6 UJ|
Potassium 371 u 32 U 363, uJ 368 U 412 ]
Shver 0.56] u 0.54 U 070 UJ 0.53, Y] 0.53 U
Sodium 48.6 U 478 U 117 74.9 57.4
Vanadium 5.2 48 8.6 7.4 5.8
Zinc 51.5] 23.0 176 46.4 28.0
Acld Volatlla
Metals Analysis (UMOL/G) 002303 D02301 D02192 DQ2182 D02183
|Acid Volatile Sutfide 1.0 uJ 1.0 uJs 4.0 J 1.0/ uJ 1.0/ uJ
Cadmium 0.0052] J 0.002 \Y 0.0089 0.0028 J 0.00018 Ul
Copper 0.14; J 0.035 J 0.51 J 0.12 J 0.14] J
Lead 0.098| J 0.038 J 0.83 J 0.21 J 0.029 J
Mercury R R R R R
Nickel 0.099, J 0.029 UJ 0.14 0.11 J 0.051 UJ|
Zine 0.50] U 0.27 %) 29 0.94 0.35 Ul
|Total Organic Carbon Analysis (MG/KG) D02303 Dozag D02192 002182 D02183|
Total Organic Carbon 11400 4050 38800 6640, 128 4]
U - Not detected;, UJ - Detection limit . J-Q ) af L EB - Blank Contamination; NR - Not Reported

*, or § - From dilution analysis; R - Rejected; NA - Not Analyzed, EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 (cont.}
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE 7 OF 9
Sarnple Number WRD-SD-2063-01 WRM-SD-2055-01 WRM-SD-2056-01 WRM-SD-2057-01 WRM-SD-2062-01
Date Sampled 9/2012000 972072000 5/19/2000 9/202000 9/15/2000
QC |dentifier None None Fietd Dup. WRM-S0-2056-01 None None
Depth (ft) 0.0-0.5 0.0-0.5 0.005 0.0-0.5 0.00.5
Percent Solids 36 35 58 25.6 81
Semivolatile Organic Anslysis (UG/KG) 002302 D02304 002187 D02305 002188,
1,1-Biphenyl 990 U 990 UJ 500 u 990 u 400 u
2,4-Dinttratoluene 990 ) 1200 J 500 u 990 u 400 U
2-Chiorophenol 590 ) 1800 J 500| U 990 U 400 U
2 990 Y] 990 UJ 500| U 100 J 400 U
|4-Chiora-3-methyiphenol 880, %) 2200/ 4 500 %) 590 U 400 U
4-Niktrophenol 2500 U 2200 4 1200 U 2500 U 1000 u
Acenaphthane 110 J 1800 J 500 5] 580 J 48 J
62 J 180 Ji 500 U 240 J 400 U
300 J 970 J. 500, u 1400 160 J
Atrazine 9%0 U 930 uJ 500, v 990| v 400 U
Benzaldehyde 93 JEB 170 JEB 500 U 120] JEB 400 )
Benzo(ajanthracene 1100 5500 J 20 J 4900 980
{Benzo(a)pyrene 1100 3900 J 190| J 3500 820
1800 13000 J* 500 U 6500 1500
Benzo{g,h,perylene 650 J 3800 J 500 u 2100 520
Benzo(k)flucranthene 490 J 490 J 500 U 1800 470
bis(2-Ethylhexyl)phthalate 930 J 50000 J°) 100| J 4700 850
tytbenzyipht 990 ! 990 ) 500 u 990 [T} [
Carbazoie 180 J 320 J 500 U 850 J 180 J
Chrysene 1200 4100 J 24 J 3500 950
Di-n-Butytphthalate 990 5] 1800 J 500 u 990 u 400 u
Dibenzo(a,h)anthracene 130 J 620 J 500| U 450 J 110 J
Dibenzofuran 76 J 220 J 500| U 310 J 27 J
Fluoranthene 2600 3300 J 39| J 9500 | 2000
Fluorene 140 4 470 J 500 u 660 J Al J
Indenc(1,2,3-cd)pyrene 800 4 3900 J 500 U 2700 720
N-Nitroso-di-n-propylamine 990 U 1400 J 500 U 990 U 400 U
Naphthalene 990 I’ 110 J 500| U 160 400 U
Pentachlorophenol 2500. U 1400 J 1200 U 2500 1Y 1000 Y
Phenanthrene 1600 4400 J 5001 U 5600 1200
Phenol 990 U 1900 JEB 500 u 990 U 400 U
Pyrene 2400 6500 J 41 J 7100 M 1900

U - Not detected, UJ - Detection timit approximate, J - Quantitation approximate, EB - Equipment Blank Contamination, NR - Not Reported

=, of § - From dilution analysis; R - Rejected; NA - Not Analyzed, EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 (cont.)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE 8 OF 8
Sample Numbes WRD-SD-2063-01 WRM-S0-2055-01 WRM-SD-2056-01 WRM-SD-2057-01 WRM-S0-2062-01
Dats Sampied 9/20/2000 19/19/2000 9/20/2000 9/19/2000
QC Identifier None None Field Dup. WRM-SD-2056-01 None None
Depth (ft) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5
Percent Solids 36 35 58 25 6 81
Pasticid¢/PCB Analysis (UG/KG) 002302 D02304 Do2187 002305/ 002188
4 4-DDD 92 *! 5.0 u 5.0 u 52| 40| U
4,4'-DDE 5.0 U 11 5.0 ] 48] 40] U
4.4.DDT 520 ‘ 5.0 Y 5.0 U 5.0 u 40| U
alpha-Chlordane 3.0 Y 3.0 U 3.0 u 3.0) u 20| U
Arocior-1254 50 U 50 \ 50 U 2200} * LY
gamma-Chiordane 3.0 Y 3.0 U 3.0 ] 3.0] u 40
Dioxin Analysts (UGIKG) D02302 D02304 D02187 D02305| 002188
1,2,3,4.6,7.8-HpCOD 0.531 0821 0.008] EMPC! 0.6 J! 0.30
1,2,3,4.6,7,8-HpCDF 2.67 S 0.251 0.0018] EMPC 0.305 J| 0.0482
1,2,3,4,7,8,9-HpCOF 0.10§ 0.0136] EMPC 0.0019 w 0.0069 J 0.0054
1,2,3,4,7,8-HCDD 0.018 0.0088 0.0015. uJ 0.0088| J 0.0029 J
1,2,3,4,7,8-HCDF 0.592 0.0242] 0.001 UJ 0.0363| J) 0.0029 J)
1,2,3,6,7,8-HxCDD 0.0342 0.0319 0.0015 UJ 0.0318 J 0.0105
1,2,3,6,7,8-HxCDF 0.178 0.0156 0.0008 UJ 0.0217 J 0.0022 J
1,2,3,7.8,3-HxCDD 0.0828 0.0265 0.0015| ut 0.0317] J 0.0084
1,2,3,7,8,8-HXCDF 0.0077] EMPC 0.003 J 0.0013 uJ 0.0022| EMPC| 0.0004 U
1,2,3.7.8-PeCDD 0.0085 0.0037 J 0.0014 uJ 0.0173 J 0.0018 J
1,2,3,7,8-PeCOF 0.0372 0.0033 J 0.0016| J 0.005] EMPC 0.0003] U
1,2,4,5,7,8-hexachloro(8H)xanthene 0114 J 0.254 J 1.71 J
2,3,4,6,7 8 HXCDF 0.223 0.0163 0.00t W 0.0263| J; 0.0032 J
2,3,4,7,8-PeCOF 0.0928 0.0047{ EMPC 0.001 uJ 0.0187 J 00003} U
2,3,7,8-7COD 0.28 0.678 3 0.0233| J 0.586 J$ 0.0064
23,7,8-TCOF 0.10t 0.0168 0.0008| u 0.0642, J 0.0014
OCDD 2.66 J 6.97 $ 0.0435| J 0.522| J$ 24
OCDF 1.2§ 4 0.545 J| 0.0035] EMPC 0.302 J 0.276
Total HpCDD 1.14 J 174 4 0.007] J 1.32 J 0.456 J|
Total HpCOF 3.76 J§ 0.58 J 0.0022| J 0.577] J 0.175 J
Total HXCDD 0.451 JEB 0.251 JEB 0.0015| uJ 0.318 JEB 0.0508| JEB
Total HXCDF 1.87 J 0.379 J 0.0025| uJ 0.65 J 0.0349 4
Total PeCOD 0.0452 J 0.008 J 0.0026] EMPC 0.101 J 0.0018 J
Total PeCDF 1.03 J 0.257 Ji 0.0016| J] 1.03 J 0.0158 J|
Total TCOD 0.315 J 0.678 J3 0.0299] J 0.628 J$ 0.008 Ji
Total TCDF 0.552 J 0.183 J 0.0123| J 0.17 J$ 0.0113 J
Toxicky Equivalency 0.471 J 0.716 J 0.0238! J 0.637 J 0.0163 J

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; EB - Equipment Blank Contamination; NR - Not Reported

* or $ - From dilution anaiysis; R - Rejected; NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration
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TABLE 4-1 (cont.)

DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000
DRAFT TECHNICAL MEMORANDUM

CENTREDALE MANOR RESTORATION PROJECT

NORTH PROVIDENCE, RHODE ISLAND

PAGE 8 OF 9
Sample Number WRD-SD-2063-01 WRM-S0-2055-01 WRM-S0-2056-01 WRM-SD-2057-01 WRM-SD-2062-01
Date Sampled 9/20/2000 9/19/2000 9/19/2000
QC |dentifier None None Field Dup. WRM-SD-2056-01 None None
Depth (ft) 0.0-0.5 0.00.5 0.0-0.8 0.0-0.5 0.00.5
Percent Solkds 38 35 58 256 81
TAL Metal s (MG/KG] D02302| 002304/ 002187 002305, 002138
Aluminum 3240 8140 4330 7380 2580
Antimony 3.4 J 53 J 0.60 UJ 0.66 J 058 Wl
Arsenic 6.3 J 5.1 J 1.1 J 8.5 < 1.2 J
Barium 228 155 30.0 105 219
| Beryitium .68 071 1.0 1.4 0.3t
Cadmium 95.1 23.9 0.53 UJ 3.7 J 0.51 |
Calcium 2290, 1810 795 3260 560
Chromium 456 J 80.0 J 5.3 J 310 J 17.5, J|
Cobalt 5.1 93 25 17.3 3.1
Copper 146, 1110 1.5 164 6.6
Iron 22200 J 11500 J 4770 J 20500 J 9970 J
Lead 553 J 721 4 8.9 J 446 J 26.4 3
Magnesium 835 1960 800 1620 1320
Manganese 319! J 484 J 155 J 414 J 232 J
Nicked 30.5] J 187 J 31 U 141 J 7.0 W
Potassium 381 uJ 1110 198 v 848 4 672
Silver 1.6 U 46 0.56 v 1.6 v 063} UJ
Sodium 132 137 905 207 42.4 u
Vanadium 128 325 72 38.2 7.9
Zine B814| 1050 14.2 491 42.3
Acld Volatlle
Metals Analysls (UMOLIG) D02302 DO2304 002187 D02305| 002188
Acid Volatile Suifide 1.0 J 4.0 J 10 uJ 4.0 J 10] W
Cadmium 0.052 0.16 0.00071 J 0.027 0.00089 J
Copper 1.8 J 15.3 J 0.015 J 20 J 0.076 J
Lead 1.2 J 27 J 0.031 J 21 J 0.088
Mercury 0.0001 J 0.0001 J R R R
Nickel 0.52 1.4 0027 U 1.2 0.051] UJ
Zine 13.6 143 .17 v 78 0.61 u
Total Organic Carban Analysls (MG/KG) D02302| D02304 002187 002305 D02188
Total Qrganic Carben 44500 79700 11500 76600 1980

U - Not detected; U.f - Detection limit approximate; J - Quantitation approximate; EB - Equipment Blank Contamination; NR - Not Reported
*. or § - From dilution analysis; R - Rejected; NA - Not Analyzed, EMPC - Estimated Maximum Possible Concentration

14vyd
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Sediments were mostly composed of sands and silt. Those with finer sands and more silt
generally indicate higher deposition, and thus higher likelihood of contaminants transported by
water currents. However, the differences in grain size distribution analysis were not remarkable
since samples were all intentionally collected from depositional areas. Grain size analysis
reports are presented at the end of Appendix B.

4.21 Dioxins

Dioxins are a group of anthropogenic chemical compounds formed as by-products through a
number of activities including combustion, certain types of herbicide manufacture, chlorine
bleaching of pulp and paper, and other industrial processes.

Table 4-1 presents a summary of the dioxin compounds detected in the data set from the
Manton and Dyerville reaches during the September 2000. As shown in Table 4-1 and in
Appendix A, there are a number of related compounds known as dioxins and furans that are
detectable by the analytical method used for this project. The 2,3,7,8-TCDD compound is
believed to be the most toxic, but the others can contribute to this overall toxicity as well.

Dioxins results are typically expressed in a Toxicity Equivalency Quotient, or TEQ. The TEQ
considers all the related compounds and their relative toxicity. However, due to the toxicity of
2,3,7,8 TCDD, the TEQ values are dominated by this compound. The concentration of each
compound is multiplied by a toxicity factor. The 2,3,7,8-TCDD toxicity factor is 1 and the other
dioxins or furans toxicity factors range from 0 to 0.5. Other reports have stated that 2,3,7,8-
TCDD generally constitutes 95 percent to 100 percent of the TEQ. Table 4-2 presents a
summary of the TEQ values reported for this data set, and the portion (reported as %) of that
TEQ which is attributed to 2,3,7,8-TCDD.

TEQs for samples collected in the Manton and Dyerville reaches of the Woonasquatucket River
are depicted on Figure 4-1. This figure aiso shows TEQs for samples collected in previous
sample collection efforts in 1998 and 1999. Table 4-2 and Figure 4-1 both show concentrations
of dioxin TEQ at or below 1 part per billion (ug/kg) in these reaches at all sample stations with
two exceptions. The Sample WRM-SD-2054, which is located immediately downstream of the
Lymansville Dam had a dioxin TEQ of 4.6 ppb, and the sample MAP-SD-2058, located on the
west side of Manton Pond provided a dioxin TEQ of 1.0 ppb.
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TABLE 4-2
2,3,7,8-TCDD AS A PERCENTAGE OF TEQ
DRAFT TECHNICAL MEMORANDUM
WOONASQUATUCKET RIVER SEDIMENT INVESTIGATION - MANTON AND DYERVILLE
CENTREDALE MANOR RESTORATION PROJECT
NORTH PROVIDENCE, RHODE ISLAND

DRAFT

Toxicity
Date 2,3,7,8-TCDD | Equivalency | TCDD/TEQ
Location Sample Number Sampled {ug/kg) (ug/kg) Ratio

IWoonasquatucket River Stations
[IDYP-SD-2065 DYP-SD-2065-01 9/19/00 0.129 0.134J 98%
[[DYP-SD-2066 DYP-SD-2066-01 9/19/00 0.144 J 0.152J 95%
iMAP-SD-2058 MAP-SD-2058-01 9/21/00 0982 % 1.010J 97%)
IMAP-SD-2059 MAP-SD-2059-01 9/21/00 0.190 0.191J 100%)
[maP-sD-2060 MAP-SD-2060-01 9/21/00 0.109 J 0.110J 99%
IMAP-SD-2061 CMS-DU-092100A™ 9/21/00 0.115J 0.125J 92%
[IMAP-SD-2061 MAP-SD-2061-01** 9/21/00 0.0576 J 0.068 J 85%
IWRD-SD-2063  |WRD-SD-2063-01 9/21/00 0.260 0.471J 55%
IWRM-SD-2055 |WRM-SD-2055-01 9/21/00 0.678 $ 0716 J 95%
IWRM-SD-2056  |CMS-DU-091900A** 9/19/00 0.024 0.024 J 99%
lWRM-SD-2056  |WRM-SD-2056-01** 9/18/00 0.0233 J 0.024 J 99%
IWRM-SD-2057  |WRM-SD-2057-01 9/21/00 0.586 J$ 0.837J 92%)
!!WRM-SD-ZOBZ WRM-SD-2062-01 9/18/00 0.0064 0.016 J 39%)
|[Reference Stations
IF?AB—SD-ZOSQ RAB-SD-2069-01 9/18/00 0.0034 0.00736 J 46%)|

RAB-SD-2070 RAB-SD-2070-01 9/18/00 0.0002 U 0.00009 J 0%)

J - Quantitation approximate; U - Not detected;
ND - Not detected and no detection limit reported; $ - From dilution analysis
Hexachloroxanthene is reported as a tentatively identified compound only
** Samples noted are field duplicates
RI01600D -22- Centredale Manor, Rl
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The compound 1,2,4,5,7,8-Hexachloro(9H)xanthene (HCX) results are reported from the dioxin
analysis. HCX was requested as an additional target compound for EPA Method 8290 (dioxin
and furans analysis). HoweveJ'. because there is no cdmmercial standard available for this
compound, the laboratory reported HCX as a "tentatively identified compound” (TIC) and the
identifications and concentrations are approximated. i

HCX was identiﬁed aipd quanti*ated using the masses, ratios, and retention time information
provided by EPA Region Vi l‘*ased on the following reference presented at the Pittcon 99
(poster presentation) "Industnél Marker By-Products Found with 2,3,7,8-Tetrachlorodibenzo-p-
dioxin" Jeffrey C. Archer, Terry A. Crone; USEPA Region VII.

Dioxin TEQs do not show an oqvious decrease from upstream to downstream within this single
data set, however thé trend n?‘ay be more evident when compiled with data collected from
Allendale and Lymansville Ponds. In addition, only a single station out of seven sampled
exceeded 1 ppb in Mhnton Porjﬁd, and no samples were found to exceed 1 ppb in sediments
below Manton dam in Dyervilie Pond. This indicates that dioxin TEQ concentrations are
decreasing with distari'ce from tﬁe former source area at Centredale.

\
1

Analysis of reference: samples%collected from the surface sediments of Assapumpsett Pond
revealed very low concentration of dioxins and furans detected.

4.2.2 Polychlorinated Biphenyls

Polychlorinated Biphenyls (PCBs) are derived from anthropogenic sources and are extremely
stable chemicals with a wide range of physical properties. They have been historically used in
plasticizers, adhesives, lubricants, heat transfer fluids, and as dielectric fluids in transformers
and capacitors. The PCBs detected in the environmental samples collected from Allendale and
Lymansville in 1999 consisted primarily of Aroclor 1254, but Aroclor 1242 and Aroclor 1260
were also detected in some residential soil samples. The PCBs detected in sediment samples
from Manton and Dyerville areas consisted exclusively of Aroclor 1254.

Analysis of most samples in the Manton and Dyerville reaches did not detect PCBs, however,

Aroclor 1254 was detected on the east side of the upstream end of Manton Pond at 2200 ppb
(SD-2057) and on the east side of the upstream end of Dyerville Pond at 150 ppb (SD-2065).
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TOC in these samples was 76,600 and 1350 mg/kg respectively. The high TOC in the SD-2057
sample, as well as a high fines content in the grain size distribution indicates this is a highly
depositional area. Analysis of other samples did not detect any PCB Aroclor mixtures at or
above the detection limits stated.

423 Semivolatile Organic Compounds

Semivolatile organic compounds (SVOCs) include polyaromatic hydrocarbons (PAHs) and
derivatives, as well as phenolic and phthalate compounds. The SVOCs detected in the Manton
and Dyerville reaches of the Woonasquatucket River were almost exclusively PAHs, which is
typical for a river system within an industrial and urbanized setting. PAHSs are typically attributed
to asphait run-off and fuel combustion and deposition. All fuels contain and generate some
PAH components when bumed, and concentrations such as those noted in Appendix A are
typical of such urban activities. The highest concentrations of PAHs were noted in the sample
MAP-SD-2061, and it's field duplicate sample. Analysis of these samples showed
concentrations of numerous PAH compounds well over 10,000 ppb, and some that approached
50,000 ppb (fluoranthene and pyrene). This station is located at the upstream side of the
Manton Dam, on the east side of the pond.

424 Metals

Sediment samples were analyzed for total metals as well as for acid volatile sulfides (AVS) and
simultaneously extracted metals (SEM). The AVS and SEM data are evaluated together to
provide an indication of the bioavailability of the metals to biota living within the sediment, and
interpretation of this data will be performed as a part of the ecological risk assessment for the
site, anticipated in 2001.

Total metals data concentration in sediment samples are typical of an industrial river (see Table
4-1). High concentrations of zinc (1050 mg/kg) were reported in sample WRM-SD-2055,
collected in what is believed to be the remains of the downstream end of the Lymansville
Raceway. Elevated concentrations of iron (>20,000 mg/kg) and zinc (>400 ug/kg) were also
reported in samples WRD-8D-2063, immediately downstream of Manton Dam and WRM-SD-
2057, at the upstream end of Manton Pond. A high concentration of lead (1230 mg/kg was
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found in the field duplicate sample for station WRM-SD-2061, although this was not matched in
the field duplicate sample collected at that location.

5.0 SUMMARY

Samples of sediment were collected from the Manton and Dyerville reaches of the
Woonasquatucket River for chemical contaminants and physical parameters. The study was
performed to augment existing data collected, and to determine the downstream extent of
dioxins exceeding concentrations of 1 ppb TEQ that have!been previously identified in the river
system. The data was collected such that the analytical nesults could be used to support a full
human health and ecological risk assessment if necessary,

Dioxins characterized by the presence of 2,3,7,8-TCDD are present in the surface sediments of
the river system below Lymansville Dam, however, mokt of the locations sampled showed
concentrations below 1 ppb TEQ. The highest conceritration of dioxin TEQ was found in
sediment immediately behind the Lymansville dam, in thg wash out areas behind the spillway.
The only other locatidon where dioxin TEQ was detectediat concentrations above 1 ppb TEQ
was on the west side of Manton Pond. The concentratioﬁ at this location was calculated to be
1.01 ppb TEQ. Elevated concentrations near the dam are the likely result of direct discharges
over the dam. Significant downstream migration of dioxins does not appear to be occurring.

The June 2000 Technical Memorandum concluded that it appeared that concentrations of
dioxins decreasa with distance; downstream of the presgnt location of the Centredale Manor
apartment complex. The data collected and described ini this report support that observation,
since that concentrations of dioxin in aquatic sediment in Manton and Dyerville appear to be
approximately one order of magnitude lower than those measured in Lymansville Pond.
Furthermore, Lymansville Dam does appear to provide a barrier against downstream migration
of dioxins, evidenced by the significant drop of dioxin concentrations in the Manton reach.

Other contaminants were also found in the river sediments during this investigation.

Contaminants included polyaromatic hydrocarbons (PAHs), other SVOCs, tpesticides and
metals, which are not unexpected in industrial and urban river settings.
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Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

[Sample Number [CMS-DU-091900A (CMS-DU-0021004 |ove-sp-20es-01 [DYP-SD-2068-01 MAP-SD-2058-01
Date 8/19/2000 /2172000 forar2000 or10/2000
QC Wentifier [Fiekd Dup. WRM-S0-2066-01 [Fieid Dup. MAP-SD-2061-01 [None None None
Depth () 0.005 bo05 Jooos 0005 0.00.5
Porcant Sofids 6.7 50 ls22 2 42.7
Semivolatile Organic Analysis (UG/KG) D02179) D02191 1 002185 D0z188 D02183
1,1"Bipheml s oo g w| 4| U wo v
|2.2-oxyble(1-Chioropropane) 500) U| 920 Ul 400 U] an0] u| 990) U
2.4.5- Trichiorophenot 12000 U . 2300 u 1000) y 12000y 2800] U
2,4,8- Trichlorophenol s00| 0] U a0 U a0 U 990 u
2.4-D: soo] U] 20 u a0l U 40 U 200, u
2.4-Dimethyiphenol s00] U 920 U 400 y a0 U 990 u
|2,4-Dinitrophenol 120] U 200 U w000] U 12000 U 2500] U
{2.4-Dint = w| e T 460) u wo| U
|260 500  Uj 020 U 400 y 460 U 990) u
2 so0] Ul o20] U a0l U 460 v = T
soo] U] 920 o] U a0l U 900 y
2. wslens s0] | 490} J 0] U 1] J 990 y
[2Mettyiphanol so] v 920 U aw0] U w| U wo| v
2:¥romniin 20 v 2300 | 1000  u 120l U 2500 Ul
|2Nrophenot s0] U 02| v 0] U w0 U 90 U
[a.3-0ic s T 920 U wo| Uy w| W |y
S-Nitroaniine 1200 y 2300 U 1000) ul 1200 Ul 2500 u
4.8-Dinitro-2 renol 12000 U 2300 U 1000 Y 1200 U 2500 y
4-Bromopheny-phenylether s0] U 920 U 400 U 460 u 990 u
4-Chioro-3-methyiohenol s00] U] 20 400 v 480 y 990 u
4-Chioroaniline 500 y 920 U 400 U 0] U 990 u
4-Chioraphenyl-phemyiether 500} U 920] U| 400) U 480) v 990 Ul
4 500 Y s20] U a0 U 460 u 990 y
4-Nitroenifne 12000 W 200 Uy w00 U 1200 u 2500 y
4-itrophenol 1200 v 2300 u 1000 Ul 1200 v 250 U
s00] U] 2000 w0 U 140) J w0l U
Aconaphiiniens = 210) ) 43 J w0]  J w0 U
[Acetophenone so0] U 920 U 400) u | v o] U
Antvacens s0 U 4000 79 s 550| wo| v
|atrezine so] v 620 u 400) u 73) J 0] U
Banzaidehyde | seB 820 u 400 u 88 J 990 Y
Benzo(slentracene _stof 21600 . 380 J 2800 300 J
@)pyrane so| 6d00) J 310) J 2200 370 J
Berzo(bjh o J 240000 S 580 4000) . 640) J
rorts U - Not detected; UJ - Detaction limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; NA - Not Analyzed




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

|Sample Number |cms-Du-001900A lcms-Du-002100A {pYP-sD-2085-01 |ove-sp-2088-01 |MAP-SD-2058-01
Date Sampled Jorar2000 |ar272000 or1ev2000 Jarer2000 Jar20r2000
QC identifier |Field Dup. wrM-SD-2088.01 {Fieki Dup. MAP-80-2061-01 None None [None
Depth () Jo.0o0.5 lo.005 0.0-0.5 0.00.5 Jooos
Poccant Sokds 557 50 62.2 42 427
Bero(g.h)peniene 500 U] 3600 J 190) J 1600 20| J
Banzokuorsnthene s0| U 200 130 4] 1100 20
|Bisa-cn )methane 50 U 920 U a0 U 460 u [ Y
{Bisg2-Cn et soof  ul [ a0] U] [{] o] vl
bis2-E: s0| ) 2%0] ) 800 J 1800] 430 )
[Butybenzylphtheiate s0]  w w2 v e a0l 90| Uy
Caprotactam 500 U o w] w0 U w| v
ol i saoe] =7 4 sl &3 J
Cheyoeno P 10000 . 250 J 2400) 480) J
Dk s00] U] 920 U s 51 J 290, y
Din-octylphihalte so0] W 020 U 400 W a0 W 990 y
D s00| U] 7 J 38 J 0] 4 90 Y
o so0] U] 1500 e Y 100 J wo| U
Of 500 U 920} V| 400 U 480| 1) 600| U
[Dimettryiphthelate P I Ul awo| 460 u 990 y
Fiuoranthens 38| J 51000] . 600 5400) . 810 4
Fiuorens 500 u 2000} ) 4 220 J B0l U
|Hexachiorobenzene s00f 020 Ul e = ool
Hexachiorobutaciene s00] U] > w0 460) u Aqg
+ y 500| uj ool v 400) U 480] Ul 560 [
Hexachiooethane 500 y o0 Uy 400 y w0 U 990 u
1.23.cd s0] v oo ) 20  J 2000] 200 J
|isophorone 50| o200 | aw| U 460 u| 990, u
Nitroeo-d- 500{ | o20] U 400 u 460 y o0l U
N-Nrowo 50 U = w] U w| wof U
[Nephthelena _ s00] U] 280 J w00 an J wo] w
{Nitrobercene s0] U 920 y o]  u 480 U ool U
120 U 200 U e I 120 U 20 v
Phenantivans s0] U 40000 ! a0 2000 o
Phenol s0] 2 v wo| U wo| U wol
o a2000 00| 4200 g a0l J
U - Not detected; UJ - Detection imit approximate; J - Quantitation approximate;
20115 - Not A

* - From dilution analysis; R - Rejected; NA

Y




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island
Ssmple Number (CMS-DU-001900A (CMS-DU-062100A |ovP-sp-2085-01 [oyP-s0-20868-01 MAP-SD-2058-01
Data Samp 511012000 012112000 0/19/2000 Jortor2000 /2012000 -
C Identifier Field Dup. WRM-SD-2056-01 Field Dup. MAP-SD-2081-01 None [nore None
[Depth () 0005 0.0-0.5 0005 fooos 0.00.5
[Percent Solkds 55.7 58 622 42 427
Pesticide/PCB Analysis (UG/KG) D02179 D92191 Do2185 D02186| D02183
44000 50 u " 50 u 40 U 5.0 u 50 r
4.4-00€ 50 u 5.0 Y a0 7.0 5.0 u
4,4-00T 50 U so] U] 4.0 U 50 [T 5.0 U
[ Aldrin 30 y 200 U 20 U 2.0 v 30 U
sipha-BHC 30 U 200 U 200 V] 20 U 3.0 U
30] 4 20) U 200 U 20] y 2.0 v
Aroclor-1018 w v 47 [ ) 48 u 50) U
(Aroctor-1221 %] U % v %y 97, y ) Y
[Arocior-1232 o U 47 u 40 u 48 y 0] U
[ Arolor-1242 o v al  u “w U @] v so] v
[Arocior-1248 w v - 47] v 40 y 48] v 50) U
|Aroctor-1254 @ U 47 U 150] 48 U 50 y
{Arocior-1260 o v 47 U 40 y o U 50 y
beta BHC s0] 20 u 20 u 200 v 30 u
dehta-BHC 30] U 20 u 20 u 200 v 3.0 u
Disidrin 50 y 50 U 4] u 50 v sol U
E ! ao]l 20 y 20 u 20 v a0l
|Endosuttan sd U 5.0 ul 4.0 u 5.0 U s0] U
e Sultate s0o] U 50l U 49, u 5.0 u sl U
[Enctin s0] Ul 2 4] U sofl  u 50| U
|Encein atcehyce 5.0) u so] U 40| u 50| U 59| u
|Endin Ketone 50 y 5.0 u 4.0 u 5.0 y so] U
HC 3.0 u 20 u 20 u 20 y o] U
3.0) o 20 u 20] y 20) U a0l U
Heptachior Y u 20 [ 20 U 20 Y a0l v
H Epoxide 0] U 200 20 v 20 U aol v
[Methoxychior 2] U 2] o U 24| ) 2] U
Toxaphene 2 U 20 v 200 U 240] U 28 U
U - Not UJ - Detection limit app ; J - Quantitation approximate;
3015 * - From dilution analysls; R - Rejected; NA - Not A
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Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island
|samele Number [CMS-DU-091800A CMS-DU-002100A DYP-5D-2085-01 DYP-SD-2086-01 MAP-SD-2058-01
Date Sampled 9/1972000 9/2172000 9/16/2000 /1672000 0/20/2000
OC Wentifier Field Dup. WRM-SD-2056-01 Field Dup. MAP-SD-2061-01 None INone None
Depth () 0.00.5 ] 0.005 0.00.5 0005 0.0-0.5
Percent Solids 5.7 50 522 2 427
Dioxin Anatysis (UGKG) D02179) D02191 Do2185] 002188 Do2183]
1.2.9.48.7.8-HpCOD 0.0083] 0.0877] g 0.0576] ot i 0622}
1.2.3,4.6.7A-HpCOF ooore] 4 0.0477 0.0158] 0.0497) J 0.233]
12,307 8,0-HICOF 000008l uf- 0:00000}-EMPOL- Y e ooors}- 4 00088}
1,2,3,4,7.8+xC0D 0.00004] u 0.00048] J 0.001] J 0.0018] Emec| 0.00000| EMPC
1.2.3.4,7 8-HCOF 000017] U oous| 4 0.0028 J 00041] 4 0.0005]
1,2.3.6.7.8-HCOD 0.00015} J o003 4 0.0034 J 00083] 0.0122)
12387 ) Y ng’ _ ooorrl 4l [Y _ 0.0044 3
1,2.3,7.8,9-HiCDD o.ooml EMPC] 0.0019] EMPC ooozs|  J 0.008 J 0.0061
1.2,3,7.8.8-HuCOF ooooos]  U| 0.00048] EMPC oooos} Ul 00003] U 0.00053] EMPC
1.2.3,7.8-PeCDD 000002 U 00008]  J ooote]  J 0.0016] J 0.00084 J
1,2.3,7,8-PeCOF o.ooooz+ v ooozs| 4 ooooz] v o0002f U 0.0012 Empc]
124,578 ot oo82s] oo ooss] 4 0.263 J
2,3,4,8,7.8-HxCOF o.ooooz:]r v 0.0008] 0.0025] J 0.004] J 0.007
23.4,7.8-PeCOF 0.00002} u 0.0059] 0.0014] EMPC] 0.0018] J 0.0027] EMPC
2.3.7,8-TCDD 0.024] ons| 0.128] 0,144 J 0.982 $
23.7,8-TCOF 0.00018] EMPC] 00148 0.0047( 0.0087] J 0.0112] |
ocoD oosts] 4 osazr| 4 0.38] 0.737] J 1239
OCOF 0.0019 J oore2] 4 0.0307] 0.0037] J 1.34
[Tolsl HPCOD T ‘W"J"" 5 ) [ ¥ S - d
Total HpCOF 0.0014) UT 0.0043 J 0.0403] J 0111 J 1.03] J
Total HXCDO 00011] JEB 00001  JEB 00233]  JEB 0.0435]  JEB 0.09s2]  JEB
Total HeCOF 0.0028 0.118) J 0.0458 J 0.0542] ) 0.263 J
Totel PeCOD 0.00038] EMPC 0.0018) J) 0.0073 J 0.0081} J) 0.0023] J
[Totel PecOF 0.00038) J 0.124 ) 0.0838 ) 0.068 J oorse| 4
[Total TCOD 0.0250 J 0.134 J 0.143] J 0.167 J] ossz] )
Total TCOF 00037] Wl 0,103} J ooriz] 0.0621 | 0.108]  J
 Toadcity Equivalency 0.0242 J 0128] 0134 0.1 J 10 g
s U - Not delacted: UJ - Detaction limit app J - Quantitation approximate;
4

* - From diiution analysis; R - Rejected; NA - Not Analyzed

C



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode island

[Sample Number |cms-ou-0810004 CMS-DU-092100A DYP-SD-2085-01 DYP-50-2086-01 MAP-SD-2058-01
Date Sampled 0/19/2000 012112000 r19r2000 /1812000 91202000
aC Identifier Field Dup. WRM-SD-2056-01 Fiek Dup. MAP-SD-2061-01 Nonie None None
Depth (n) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.00.5
Percent Salids 55.7 50 622 2 427
TAL Metal Anatysis (MG/KG) D02179) D02191 D02185 D02186, 002153
Al 4750 2000 3000 3190 2470
JAntimony 0.50]  UJ 1.3) J) 084f Y| 0.60 U 0.57 )
[Arsenic 1.6 ) 24 J 1.2 J 21 J 0.7 J
Barium 20.5 45.1 a7 558 38.1
jum o.0] 0.33 0.28 0.0 0.43)
Cedmium 052 W 1.5 J os7]  uJ 0.73] J 0.96) J
Caicium 851 899 780 1500] 1300
c 8.5 J 2148 J 10.7 J 70.8] J 17.5 J
Cobeit 28 20 34 5.0) 35
Copper 24 108] 128 43| 5]
ron wi] 4 8s00] 8070) 3 7960 4 a0}
Lead 10.2 J 1230 J 308 J w] o10]
Vo 707) 363 1410 oa2| 523)
[Manganese 260 J 785 J 184 J 214 J 219 J
[Mercury 0.04 Ul .0.27 U 0.03 u| 0.22 ul 0.04) Uy
Nickel 32w 128 J 9s] uJ 17.0 J 1.0]  w
[ 269 v 544 u 252 y 400 u 347 y
|selenium 048] Wi 0s8] Ul 052l w o4s|  u ods| W
Stver 0.55 U 084 Wi 0.60) U 0.74) ) 0.56 uJ
Sodium 93.0| 77.0) 51.9) y 110) 77.4
Thakium 1.0 U 1.19) u 1.1 v 1,03 u) 0.99| u
2| 8.6 8.9 108 7.1
Zinc 19.2) 10| 55.9/ 172 181
Acid Volatiie Sulfides/Simultanecusly Extracted J
Metals Analysis (UMOL/G) D02179) DO2191 D02185 002136, 002193]
Acid Volatile Suifde 10  w 20 J 10 w 20 J a0l
[Cadmium 00014] 0012 0.0011 J 0.0074) J 0.0075 J
Copper oos| 4 091 J 0.48 ) 061 J 0.41 J
Load oots] 4 0.48 J 0.22 J 0.504 3 0.67] J
{Mercury 000008| 000005] 4 0.0001 J R R
[Nicket 0030 W 0.15} J 0.27] 0.22 0.15] J
2inc 025 U 1.9) 1.4 :_sl 24]
Total Organic Carbon Analysis (MG/KG) 002178 D02191 D02185] Do2188] 002163
Total Ovganic Carbon 13200] 54200 1350] 20400] 41800]
U - Not d d: UJ - D limit app J - Quantitation approximate;
Sof15 * - From diluion analysis; R - Rejected; NA - Not Analyzed



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

{Sample Number |mar-50-2060-01 [MaP-SD-2080-01 MAP-SD-2081-01 RAB-5D-2069-01 {RAB-50-2070-01
Date Semp sv0r2000 92012000 02112000 W18/2000 |or1ar2000
QC Identifer |none None [Fiekt Dup. MAP-SD-2061-01 None
Depth ift) 0.005 0005 0.00.5 o.005 looos
Percent Solids 42 718 s 50
Semivolattie Organic Anslysis (UGIKG) D02303 D02304 D02152) D02182 D02183
[1.1-8iphenyl 960 Ui 480 u 120 ] ©os0] Ul ol vl
2.2 1 0] Ul w0 U wo| U s0] U 430 u
2.4,5-Trichiorophenct ul 1ol U 20]  uof - - R oo} Y
246 op 960l U a0 U 0] U so] U 430 y
240 90| u w| U wo| U 50] U a0] U
2,4-Dimethyiphenol 960, u 40| U 00| U 500 U @] U
2000 o] - T 2800} - —uf - -]
2,4 Dinitrololuens se0]l U] 480] 0]  Uj 500 U 430 U
26-Dinttrotoluene ve0] U 40| wo|] v 500 U 430 u
2-Chioronap se0] U a0l wo| v so0] 430 U
|2-Criorop wo| U w| w| v s0] U | U
|2 P T 460 u 2 so] U a0] U
2 veo] U 40 Ul wo| U s0] U a0] U
2-Nirosnline 2000] V- 1200 ul 2600 U 12000 Y 1100 U
2 o0 U 40| . .y wo| Ul 500 Y 40} U
3,3"Dichiorobenzidine seo] U 460 v = Y s00]  ul| 40| uJ
3-Nitroaniine 2400 U] 12000 o] 20 Uy 1200] 100] U
4.8-Dinitro-2-mettwiphanol 2400] Ul 1200 u 2000] U 12000 ] 1100} U
4-Bromophermy-phemyiether o0 U 460 u wol U s00[ i = S
4-Chioro-3-methyiphenol 7 40| u o] U s0] u a0
4-Chioroeniing w0l u 400] u 900] U] 500]  Uf 430 U
4-Chioraphenys-phenylether seo| 40 U w0} U s0] U =
|4-Mothyiphenci o] U 460 u 900 U 7 4] U
4-Nroantine 2400 120y 25000 U 1£| u oo  ul
4-Nitrophenal 2400 U] 1200 u 2500 u 1200 U 100] U
A vee| U T 2300} ) T 4] v
o U 460 u 2] 41| J @] v
|Acetophenone se0] U 460 y 960 u 500] V| =
Anthvacene se0] U] 460 Y 5000) o] 0] v
|Atrazine 900, y| 460) u| 00| u| 500 u| 420] Y
B ek 960 U 40l U s0] U 3| B w U
Iﬂg& I s 1000] | 1009} a0  u
Benzo(a)oyrena 130 J 2 15000 o 840 ] U
{Benzotyn = ss] 4 15000} ‘ 1400] 2l
U - Not detected; UJ - Detection limit app J - Quantitation approximate;
8of1s

C

* - From dilution analysis; R - Rejected: NA - Not Analyzed



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island
Sample Number |maP-sD-2050-01 MAP-SD-2080-01 MAP-SD-2081-01 RAB-SD-2068-01 RAB-SD-2070-01
Date Sampled or2012000 r20/2000 /2112000 9/18/2000 or18/2000
QC Kentiflor None None Field Dup. MAP-SD-2061.01 None None
Depth () 0005 0005 0.0-0.5 005 0.00.5
Porcent Solids. 43 718 “Tss 50 7
hj 100 J 2| J 6300) J 510 430 u
Banzo(kuorant 100 J 460 u R 70, J 8 J
[Bis(2-Chiorvethoiyim wo| U 0| U wo] U 500 U 40| U
[BisgzCriorostjether 960 u w0 U o] U 500 y 430) U
2-Ethyhexylo 310 J 18]  J 890 J 1000 J 85| J
to 9% ) w| U 990 y 460) J 40| s
Caprolaciam o] Ul 400 Ul 990) Ul 500, y 430 y
Carbazole = w0 U 1800) 82] J 430 U
Cheysone 1w0] a2 18000 ¢ 1100 430 v
[Di-v-Butyiphthalate 90| U 4w U oo U o 3 J
Di o60] U 40| U 990 Y 5000 Ul 43|  w
D X 9] U 400l U] 1300 120 J =
D 90 U wo] Uy 1400 s00 U a0 U
|Diethytphehalats = T w0l U ool v so0| U a0 v
Dimethy wo| U a0] U 900 ul soo] 430 Y,
F 20 4 ss] . 46000) . 1700| 23] 4
Fiuorene o0 U 40| - U 2200 36, J 430 y
a 900 U o] Ul - 290) y 500 u 430 y
; w0 w0 . U w| U e a0 Uy
[ s U 40| .. uf. 990) y 500) Y 430 u
Hexachiorosthane wo| U a0l vl - 990 y 500) U 430 u
Indeno(1,2,3-c)pyrena 1200 U 28] J 7700 J 850 430 U
Isophorons 90 U w| U 990 y soop ] 430 v
N-Niiroso-di-n-propyismine o U w0 w 900 u s0] Ul o U
IN-Nioso-diphenylami 90} U w0 U I s0] U o U
900 Y| ac0] Ul 250) J s00] Ul a0 U
wo| U w0l = soo] U =
2000 U 1200 U 200l Ul 12000 U 100 U
Phenaathrane w 2| J 2s000] . ngl 2] U
Phencl o0 U 40| Ui 990) y 500) ul =
Pyrene 240] J 51| J 42000 . 1600} 430] U
U - Not detectad; UJ - Detection limit approximate; J - Quantitation approximate;
Tof15 * - From dilution analysis; R - Rejected; NA - Not Analyzed




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

Sample Number [MAP-sD-2050-01 |maP-s0-2080-01 |maP-5D-2081-01 |raB-5D-2089-01 __ |raB-sp-2070-01
Date Samp |svzoz000 | /2172000 [ov1872000 |
QC Identifier [None INone Field Dup. MAP-SD-2081-01 INone [Nore
Depth (n) 0.0-0.5 0005 0.0-0.5 loc0s looos
Percent Solids 43 116 58 50 7
Pesticide/PCB Anaiysia (UGKG) D02303 D02301 Da2162 Do2182 002183
4.4D0D 5.0 Y 5] U] so] U ad‘ U] 40] U]
4.4-DDE 5.0 Y 50 Y sol so] o Y
4,407 sof U 5 ot ot o ot ot
[Asin 20 y) 20 u 20 v 30l v 200 v
20| y 20 u 20 v 30l U 200 v
sipha-Chiordsne 40 20 u| 20 U s3] v 200 U
Aracior-1018. 4 -y 5] U al o _ U .~ "
Aroclor-1221 o U ol v 93 U 100) y 87| r
Arocior-1232 49) u 6 v 47 u s0] Ul al
[Aracior-1242 «9) u s U 47 u so] Ul o v
{arocior-1248 49) u | U 47 y so] U ol U
Arocior-1254 4g) u s v 7] y s0| u @l
[Arocior-1260 ® u = T 47] y sof u s T
bets-BHC 20 y 200 v 20] U o] v 200 U
detts-BHC 200 20 U 200 U 30, U 200
Diskarin 50, U s0] U 500 v 5ol U 40 U
[ | 20 U 200 Ui 200 0] v 20 U
|Endm|un ] 5.0 u 50 v 5.0 u s0] | 4.0 u
Endosuitan Suifale 80 U 50 ol CEO] W ) T
Endgrin sof U so]l U so]  u so] U 40 y
Endrin s0] v so] - uf so] U so] v 4.0 y
Endrin Ketone so]l u s0] v 50l u so] U 40 T
20] U] 20 U 200  y 30, U 20 U
5.0] 200 U 200 -u 30 U 20 y
|Heptachior 200 v 200 U 200 v a0l v 20 u
Heptachior Epoxide 200 v 200 U 200 v 0] v 20 u
Methoxychlor 2] nl U zl I 2
Toxaphene 240 U ] U 200 v 20 U 200 v
) U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
sof15 * - From dilution analysis; R - Rejected; NA - Not A d

C



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Istand

Sample Number |MaP-5D-208-01 |map-sD-208001 | - [maP-SD-2081-01 RAB-SD-2060-01 RAB-$D-2070-01
Oate Sampied 012072000 Jorzo2000 _ far2112000 018/2000 0/18/2000
Qc Kentifier None Inone [Fieid Dup. MAP-$D-2061.01 None None
Depth (1) 0005 looos looos 0005 0.0.0.5
Porcent Sokds 43 718 |se |s0 7
Dicxin UG 002303 D0Z301 002192 Do2182} 002183
1,2.3,4,6,7,8-HpCDD 0.0312| 0.0184 0,0331 J] 0.024 0,0017] J
1,2,3,4.8,7.8-HpCDF 0.0003] 0.0039 J 0.0508) 0.0071 0.00078] u
1,2,3,4,7,8,9-HpCOF 0.00022 J 0.00007] U 000008] 0.00054] EMPC] 0.0002 u
1.2.34,7.8HXCOD _ 0.00014] EMPC| oo000s| U ocooas| 4 0.00083] EMPC o.ooozl y
1,2.3,4,7.8HCDF 0.0005] EMPC| o002l U oo21] 4 0.0025 J 000041] U]
1,2.3,8,7,8-H4CDD 0.00054 J oooo2e] 0.0015 4 0.0027 J mgl y
1,2,3,6,7.8-HXCDF 0.00031, U 0.00018] V| 0.0072 J| 0.0021 J 0.00021 V]
12.3.7.8.9445020 0.00043] EMPC; 0.00027| Ji 0.0013} EMPC| 0.0023| J| 0.00021 Ul
1,2.3.7.8.8-HCDF 0.00005] EMPC 0.00004 u 0.00033 J 0,001] EMPC| o.ooozl ul
1.2.3.7.8-PeCOD 0.00000 y 0.00008] EMPC 0.00038] EMPC 0.0011 J 0.0002 u
1.2.3.7.8-PeCOF 0.00007] y ooo00s] U 00037 J 0.0001 y o.oouzl u
1,2,4,5,78-hexachiorof9Hanthena 0.0704) J oots] 0.0334 J
|2.3.4.8.7.8+COF 0.00044] J 0.00017] EMPC 0.0078 0.0041 J] 0.00018] EMPC]
IM&PCCDF 0,00025] EMPC 0,00017] J 0.0067] EMPC| 0.002] Ji o,ooozl Ul
2.3.7.6-Tc0D o.19 0.109] J 0.0576 J 0.0034) 00002 Ui
2.3,7,8-TCOF 0.0014] 0.0008] J 0.0136) 0.0034) 0.00056| J
ocoD o8] 0.132| 0.278 J 0.181 00062 Ul
ocoF 0.0084] J 0.0043 J 0.0471 J 0.0185 0.00074 J
[Totat HpCDD ooss2f 00312 J 00678 J oos| | 0,003 f
Totsl HpCOF ootes| 4 0.0041 4 0.0736 4 0.0153 J 0.00078] U4
Total HCOD 0.0043| JEB; 0.0011 JEB} 0.001% JEB 0.027] JEB| 0.00052] JEB
Total HxCOF 0.0146} J 0.0039) UJ 0.118 J| 0.0584 J 0.0014| EMPC|
[Totsl PecOD 00012] EmPC] 0.001] EmPC 0.0124] EMPC] 00004 J 0.0005 J
Total PeCOF 0.0067 J 0.0038 J 0.0814 J 0.0858 J 00012 J
[Totsl TCOD 0.199 J 0.100 J 0.004) J 0.007s] J 0.00038] EMPC
Total TCOF 0.013 J 0.0084 J 0.0604 J oosss| 00015 EMPC]
Tordelty Equivalency 0.181 J] 0.1 J ooers]  J| 000738  J 0.0000017]
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
9of15 * - From dilution analysis; R - Rejected; NA - Not Analyzed




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

* - From dilution analysis; R - Rejected; NA - Not Analyzed

C

Sample Number [map-s0.2080-01 |map-sD-2080-01 MAP-SD-2061-01 RAB-SD-2088-01 1RAB-5D-2070-01

Dats Sampled Jor20r2000 Jav202000 002172000 51872000 Jorer2000

QC identifier [None [None Field Dup. MAP-SD-2061.01 [None None

Depth () 0.0-0.8 0.0-0.8 0.00.5 0.00.5 0.0-0.5

Percent Sclids 43 718 58 50 77
w 002303} D02301 002182 D02182 D02183
Alminum__ 1800 2390 2400] 2980 3120
Antimony oe1] wJ 0se] Ul 25 os7]  w oss] ud
Arsanic or]  J oel o REL L [ I

|Bariom 18.7] 16.3] 4.1 2.4 20.3)

Berylium 0.28] 0.23] 0.47) 0.42) 0.41
Cadmium 0.83] J 052 Ul 22 J 081 W 051  UJ
{Colcium ﬂ m{ | 1300} 210} .
Chromium 8] o2 40.3] J 5.9 J 37 J
Cobett 19 18 60 28 2.1

(Copper 21.0 40| 119 79 117

jron sl 3900 aro0] 4 e7e0] s2%0]  J
Lesd 40 J 127 278 J ae| 85 )
|Magnesim 431 513 457 1060] 1000}
|Manganese o8]l g 241 J 101 J 90.9] J
Mercury 0osf 0o2] W) 0.11 y 0.04 y o02]  uy
Nickal 58] uj 33 W 922 J 67l us sel Uy
F an 7 az] u 363 368 U 412] y
|etenivm o40] Uy 047 W 1 r o4 W 048] Uy
|sitver 0se] U 054 U or0] Ul [0 053] U
Sodium o] U 418 y 117] 74.9] 574
Thattum 108 Ul 101 105 U 0.99) u 1.0 u
[Vanadium 5.2| 48 8.8] 7.4 58

Zinc £1.5 2.0 178] 48.4) 26.0|

Actd Volatile Suifides/Simultanecusly Extracted

Metals Analysis (UMOL/G) 002303 D02301 D02192 D02182| 002183,

[Acid Volatiie Sutfde 10]  ud 10]  w 49 4 10  u 10  w
(Cadmium ooos2] 4 oo02f U 0.0089) 00028]  J 0.00018 u
[Copper 014  J 0035 J 0.51 J 012 | 0.4 J
Lead 0.006] J 0.039 J 0.83 J 021 J 0.029) J
[Mercury | R R R R
Nickel - oo| 002 . ul 0,14 0.1 J 0051 W
Zing 050 U oz y 29) 0.94 0.35 u
Totat Organic Carbon Analysia (MGIKG} D02303) D02301 po2192] D02182) D02183)

Total Orgenic Carbon 11400} 4050 39800] 8640| 128 y
- U - Not d d; UJ - Detection limit app J - Quantitation approximate;



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island .
Ssmple Number |wro-sD-2083-01 |WRM-5D-2055-01 WRM-SD-2056-01 |wrm-sD-2057-01 [wrm-s0-2082-01
Date Sampled |sr20r2000 6/20/2000 811912000 Jor20r2000 |
QC Identifier [rone [None Fieid Dup. WRM-SD-2056-01 INone [None
Dopth () Jo.o0s 0005 |ooos o.005 Jooos
|Percent Solics 96 35 ] s 256 81
Semivotatile Organic Analysis (UG/KG) 002302 oo2304] | 002187 D02305 002188,
1,1"-Biphenyl 990 v 990| uJ s00] v ge0] U a00| U
2.2-creyble(1-Chi 940) U goof W soof U 990 U 00| Ul
24.5 2500) v 25000 W) [ 2500 v 1000 U]
2.4,6-Trichlorophenol 990 Y goo] | P 990) y w0l U
2,40 o{ U w0 U 500 U] 990 u o
|24-Dimethyiphenal o] U e T s00] U] 950 U 400 U
2.4-Dinitrophenol 20| U 20000 W 12000 U 2500) u 1000] U
24D o] U 1200 J s0] U 960 u) 40| U
2,601 oo U ooo] Wy s00] 950 Y 40| U
2c o U o]  uy 500 u 990 u a0 U
2-Chiorophenal wo] U m00]  J 500 u o] U w0 U
[2Mathynaphihalens wo| Ul 00} W 5001 U] 100) J 400 U
[2-Methyiphenci wa| U o0l W 500) y 990 u 400 U
[2vtroaniine - T 2500] vl 1200 y 2500 u 1000f Ul
[2-Nitrophenol ) o] W 500 y 990 U 400 Ul
3,3-Dichiorobenzidine o] v oo s00 ] | 400] Ul
3-Nitroaniing 20 U 2600 W 1200 y 2500 y 1000] U
4,6-Dinitro-2-methylph 2500 U 200 W 1200 Y 2500 y 1000] U
4 wiphenyleth 990 u o00] Ul 500) y 950 y 400f Y
4-Chioro-3-methylohonol 990 Y| z00] 500, U] 980 u 400 Ul
+Chioroaniline o U ool W s U [ 40| U
4-Chloropheny-phenylether %90 Y| 0]  w 500 y| wo] U 400 Y
[4-Mothylphenol o0l U 000]  uy 500) [T os0] U 400 U
4 20 U 26000 u) 1200) Y 200 U 1000] U
~ 250 U jnzli J _1200 Y 25000 U 1000 U
Acensptihene s 1000] 4 500 U ;j;t g o J
Acanaphing 62 4 I s0 v 240 J 40| Ul
[ w0l  u 500) u o]l U ao] U
Anthacene ) oo s00] U] 1400] 160 J
Avrazine o] U ooo| Ul so0] U o0 U 40| U
|8 y s3] ues 170)  Jes| - 500 y 120  Jem 400] v
|Benz{ajentivacens 1100] 5500 s 20 J 4900] 080
Ee— 1100] e I w] 35000 s20]
| Er—— 1800] 12000 s0] U #500] 1500]
U - Not detected; UJ - Detection fimit app: J - Quantitation approximate;
1Mof 1 * « From dilution analysis; R - Rejected; NA - Not Analyzed




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

|SE Number [WRD-5D-2003.0t |wrm-sD-2055-01 |wram-sD-2056-01 |wrm.sD-2057-01 WRM-SD-2062-01
Dete Sompled 02012000 Jov20/2000 6/18/2000 62012000 /1912000
QC identifier None |None Fieid Dup. WRM-S0-2056-01 None None
Depth () 0.005 looos 0.005 - 0.005 0.00.5
Percant Solids 38 35 s6 ) 81
Iﬂgn.lmm 850 J 3800) J 500) T 2100 520
Benzn(k Miuorenthena 490 ) 0] - J s00] U 1800) 470
|Bist2-Chioroethoxyimethans 990 y ol  uf - sl .U wo] U a0} U
[ isiZ Criorooether wo| Ul = T W] o = iy
Iwn so] sooo0] "’![7 J 4700 850
Butybenzyp 0| Ul o] il 500) u 990 u o] 4
c wo|] U wol W soof] v 990 v a00] U

wop  of sof o soot _ tf 8% 3 wop ot
Crwysene 1200] 00| 4 ] 3500] 960
Din. wo| U o] J 500 U = o} Ul
Din 90 U wo|  w 500 U os0] Ul 400] Y
D 130 J s] J soo] U 50| J 10l
D 78 J 2| s00] U sio] ) 2] 4
D 900 u ol i s U 990) U 400] Ul
Dimethyiphthalats %0 u so0]  uy so0] U 00| u a0 U
Fiuoranthene 2600 300 39 J 9500 . 2000
Fluorane 140 J 47o| | 500) Jh ool 4 n 4
I 980) u wo[ W 800 u 90 v 400] U
Hexachiorobutadiens 990) y o0 U 500 u 990 u 400 U
[Hexachiorocyclopentadiena 20 y o0}  wJ sl U 900 U 400 Ul
Haxachiorosthane 960) v ool W soof] U o] U a0 U
|indenot1,23-ccypyrene ) s0] 4 sof 2700 720
jsophorone ol v 0] ul sof v wo| v 400 U
N-Nitroso-cé 900 u 1400) J soo] U wo| U] a0o| U
[N-itroso- wo| U w0l  w soo] U oo Ul w0l U

oo v soo] U wo] w0} Ul
Nirobenzene “o0| U s0] U | v o] y
P p 2500 y 120 U 2600] U 1000] U
P 1600 s00f Ul 5600 1200
Phanal 900 u 2 soo] Ul a0l U
Pyrene 2400 a1 J 7100{ g 1900)

B oi
U - Not detected; UJ - Detection limit apprg J - Quantitation appraximate;

120615 * - From dilution analysie; R - Rej NA - Not Analy

C



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island

Sample Number WRD-8D-2083-01 [ WRM-SD-2055-01 (WRM-SD-2056-01 JwRM-SD-2057-01 |wrm-sD-2082-01
Date Sempled /2012000 /2012000 9/19/2000 {av2012000 Jar19r2000
QC Identifier None None Field Dup. WRM-SD-2056-01 None None
Depth (1) 0,005 boos 0005 0,005 0.00.5
[Percent Sclids 3 55 58 256 81
Posticide/PCB Analysis (UGKG) D02302 D02304) Do2187] D02208] Do2188
44000 92| - 0] -~ -uf - so] U s2| 40| U
4,6-0DE s v 11 s0 U 4 20|
4,4-00T 20| . 50 U 50 U 50 U a0 U
asdin 0] v 30 v 30l 10 v 20] U]
sipha-BHC agl 30l U 30l U 39 u 200 U
sipha-Chiondana gl v 30 v 300 U 30 y 20 U
[Arocior-1016 ] 7 o] v 50 u 40 Uy
[Arocior-1221 w0 v 100) u 100) u 300 u s U
[Arocior-1232 50 Ul sof ul 50 U] 50 [ ol u
Arocior-1242 s u sof v sol o] v 4w U
[Arocor-1248 so] u o v 50 v 50 y 40 v
[Arocior-1254 s] U o] v = 2200 . 4] v
Arocior-1260 0  u s v s v 50 y 40 u
beta-BHC a0l v aof u ao] U 30 u 20 U
delta-BHC 30] U 3ol | 30 y 30 U 20f U
Diekirin s0] Ul 50| U 50 U 5.0 y +0] Ul
le | 30 u 30] Y y 30 U 20 v
Endosuttan I 50) U s0] 5.0 y 5.0 y 40| U
IE Suifots 50] U so] U 50 Ul 50 U 40| Ul
|Endrin 50 y 50 | 5.0 Y 50 v 40| U
[Endrin Aldelryde 50, u 50l U so| 50 [T 4o U
|Endiin ketone _ 50 U 50 S 50 v 40| U
HC ] v o] v 300 v 30 U 20|
3] v 30l v a0l v 20 u 40
Hep s.gl u 30] 30l U 20 u 20|
[Heptactior Epoxide o 0] wu Y 30 u 20, Y
[Methoxychior x| u 2l U 2] v s v 2 Uy
Toxaphene 2] 2] U 20 | 3_so| U 200]
U - Not u-o limit app J - Quantitation approximata;
130f15 *_ From dilution analysis; R - Rejectad; NA - Not Analyzed




Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Island
Sample Number WRD-S0-2063-01 WRM-5D-2055.01 WRM-5D-2056-01 [wrm-sD-2057-01 WRM-SD-2082-01
Date Sampled /2042000 Jar20/2000 0/19/2000 lor202000 91912000
acC wentifier None None Flekt Dup. WRM-SD-2056-01 None None
Depth () 0.0-0.8 10.0-0.5 0.00.5 0.0-0.5 0.005
|Percent Solids 38 35 |58 250 81

D02302 D02304 D02187 D02305 D02183
1,2.34,6,7.8HCDD 0531 0021 0.008] emec| oss] 0.30]
}1.2.3.4,8.7.8-HpCOF 267] $ 0.251 0.0018] EMPC] 0,305 J 0.0462}
1,2,3,4,7,8,9-HoCOF 0.105] 0.0138] EMPC oooe] uil” oo J 0
1,2.34.7,8-HCOD 0.0t9] 0.0088) ooo1s|  w c.0088]  J 00020} J
1,234, 8-HXCOF 0.502] o.oml oo u oo omml J
1,2.3.6,7.8-HCOD 0.0342] 0.0319) 0.0015] Uy 0.0318) J 0.0108
1.23.6.7 8- HCDF 0.1%’: - [ s 000001 i aasrl— 4] %
1,2.3.7.8.0-HCDD 0.0628 0.0265] o001s] W 0.0317 J 0.0081
1,2,3,70.9-HCOF 0.0077] Emec] 0003 4 00013} Ul 00022] EmpC 0.0004
1.2,3,7.8-PeCOD 0.0088] 00037 00014]  uy 0.0173) J 00018
1,23,7.8-PeCOF 00372 00083  J o.oovcl J 0.005] EMPC 0.0003] Y
1.2.45.7.8-herachioro(eanthene o.ml J o264 s ]
2.2.4.8.7.8-HeCOF 0.229} 00189] 000l w 0.0263 J 00032] J
|2.3.4.7.8-PecOF 0.0029] 0.0047] EMPC] 000 W 0.0187) 3 0.0003] U
|23.787coD 0.28] os7s| 0.023) J 05e8] s 0.0004
2.3.7.8-TCOF 0,101 ooies] | 0.0008] _ UJ 0.0042 j|> 0.0014
ocoD 269 J eor]  s| X 0s22]  J8
JOCDF B 0,648} 3 0.0035] EMPC 002
[Total HCDD 1.4 J 1.74 J o007l | 122
Total HoCOF are] a8 0.59) J ogx;l J os7] 01780 |
[Tots! HeCDD 0481 JEB 0251  JEB ooo1s]  ul 0s19] JEB) 0,0508] JEB
Total HxCOF Wl osre| 4 o us ﬁF J 00349l
Totsl PeCOD 0 ) ool 4 o.0028] emec] 0,101 3 00018 J
Totel PeCOF 1.osl J 0257l 0.0018 J 1.09) J 00158]  J
[Total TCOD 0.315) J osre| U8 0.0299) J oszs] s ooos] 4
Total TCDF 0552  J 0.183) J 00123) 017) s 00113] _J
[Tauicity Equivalency o471] J 0.716] J 0.0235) J 0.837 J 0.0183] I

U - Not d; UJ - Detection limit approximate; J - Quantitation approximate;
140615

* - From dilution analysis; R - Reiected; NA - Not Analyzed

C



Analytical Results for Sediment Collected October 2000
Centredale Manor Restoration Project Site

North Providence, Rhode Istand

Smpia Number |wrD-5D-2083-01 |wRM-50.2055-01 WRM-SD-2056-01 |WRM-SD-2057-01 |wra-sD-2062-01
Date |or2av2000 Jorzor2000 B/19/2000 |ev20r2000 [erar2000
QC identifier None [Nore Field Oup, WRM-SD-2056-01 [none [Nore
Dapth () 0.00.5 looos 0.00.5 locos looos
{Percent Soikia 38 35 58 E“ 51
TAL Metal Analysis (MG/KG) Doz302 D02304 002187 D02305 D02188)
|Aluminum 3240 8140 4300 7380 2580
{Antimony 34 J 5.3 0.60) W 0.68 J 0.58] U]
Arsanic 8.3 J 5.1 1.1 J 8.5/ J 1.2)  J
Barium 228 155 30.0 105 21.9]
Bengiium 0.68 0.71 1.0) 1.4 0.31
(Cadmium 95.1 29 0s3| W a7 J os] v
Calcium 2290 1810 3 785 3280| 560
|Cheomium 58| J 0.0 5.3 J 310 J 175
[Cobatt 5.1 93 25| 17.3 21|
Copper 148 1110) 18] 164 e
iron 22200 J 11500 4770 J 20500 J oo7r0] J
Lead 553 J 721 8.9 J 448 J] 24 4

0 835 1960 600 1620 1320]
[Manganese 319 J 484 155 J 414 J 202 4
Mercury 0.40) U 0.28 0.04) Y 027]  w 002 U
Nicket 305 J 187 al  w 141 J 70| U
F 381] Uy 1110 168 y 848 J 872
Selenium 0s47] W 0.48 odo] w 047] Ul 047} W
|siver 18] v 48 [ 18] U os3] w
Sodium 132 137) 90.5] 207 424 U
Thatium 101 u 1.02] 10 U 1.01 y 101 U

126 328 7.2| 38.2 7.9
[Zinc B814| 1050} 14.2| 491 42.3]
(Acid Volatife Sulides/Simuitaneousty Extracted
Metais Analysis {UMOL/G) 002302 002304 D02187| D02305 002188
|acid Volstie Suifide 10 J 40 10w 40 J] 19 uJ
(Cadmium 0.052 0.18 0.00071 J 0.027 o.0o0se|  J
|Capper 1.8 J 15.3 0.015 J 2.0) J oo7¢] )
Lesd 12 J 27 0031 J 21 J ooss| J
Mercury 0.0001 J 00001 R R R
Nickel 0.52 14 0.027 uJ 1.2 0.051] UJ
Zine 138 143 0.17 u 7.8 081 U
[Total Organic Carbon Analysls (MG/KG) Do2302] D02304 D02187 DozZ3os| D02188
[Total Organic Carbon 44500] 79700 11500 76800 1580|
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

15015 * - From dilution analysis; R - Rejacted; NA - Not Analyzed
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US EPA Approval Signature . Date

December 1, 2000

B-00-12-W-02

Revised: December 11, 2000

Ms. Christine Clark

Regional Sample Control Custodian

Office of Environmental Measurement and Evaluation
U.S. EPA Region [

60 Westview Street

Lexington, Massachusetts 02421

Re: WA No. 01-00-4-02, Task No. 2, TDF No. 479
Case No. 0176H/SDG No. D02179
Triangle Laboratories - Durham, NC
Woonasquatucket River/Centredale Manor, North Providence, RI

Dioxin/Furan and HCX: 15/Sediments/D02179, D02182, D02183, D0218S, D02186,
D02187, D02188, D02191, D02192, D02193.
D02301, D02302, D02303, D02304, D02305
(Field Duplicate Pairs/D02191 and D02192,
D02179 and D02187)

2/PE/D02189 (PC01018), D02190 (PC00793)

1/Aqueous Equipment Blank reported in SDG D02184/
D02184

Dear Ms. Clark:

A Tier HII data validation was performed on the Dioxin/Furan and 124578-hexachloro(9H)
xanthene (HCX) analytical data for 15 sediment, one equipment blank, and two PE samples
collected by Tetra Tech NUS, Inc. for the U.S. EPA at the Woonasquatucket River/Centredale
Manor Site in North Providence, RI. The samples were analyzed according to EPA Method
8290A Rev. 1, January 1998 and Tetra Tech NUS, Inc.'s Technical Specification, Analysis of
Aqueous, Soil, Sediment, Air, and Wipe Samples for Dioxin and Dibenzofuran by EPA Method
8290A, August 2000. The samples were validated using first the criteria in Tetra Tech NUS,
Inc.'s Technical Specification, Analysis of Aqueous, Soil, Sediment, Air, and Wipe Samples for
Dioxin and Dibenzofuran by EPA Method 8290A, August 2000 EPA as well as additional
crltena m Method 8290A Rev 1, January 1998 defaultmg next to R:EIQQLEEA_M‘ZM

i 2| " al Analyses, December 1996
cntena and fmally to EPA Reglon I's Env1ron.mental Servnces Assnstance Team Dioxin Data
Validation SOP ESAT-01-0007 (11/01/00). The data were evaluated based on the following
parameters:

L4 Overall Evaluation of Data and Potential Usability Issues
[ Data Completeness (CSF Audit - Tier [)
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Preservation and Technical Holding Times

PE Samples/Accuracy Check

Window Defining Mix

Initial and Continuing Calibrations
Chromatographic Resolution

[nstrument Sensitivity Check .
Blanks

Matrix Spike/Matrix Spike Duplicate

Laboratory and Field Duplicates

Internal/Clean-up Standards

Sample Analysis and [dentification

Sample Quantitation

Estimated Detection Limits (EDL) and Estimatedbl}aximum Possible Concentration (EMPC)

EOE I I R

Toxicity Equivalency Factor (TEF) and Isomer Spegificity
Required Sample Reruns and Second Column Confirmation
Systern Performance

TR EREREEX NN N I N NN

* - All criteria were met for this parameter.

Table I: Recommendation Suthary 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

0 Il Evaluati (D 1p ial Usability 1

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

L To determine presence of contamination.
o To perform human health and ecological risk assessment.
°

Later, the data will be used for engineering evaluation of remedial actions.

Two single blind performance evaluation (PE) samples (fortified native soil PC00793/D02190,
and fortified native soil blank PC01018/D02189,) were evaluated for this SDG. All congeners

were scored "Within Warning Limits" for the fortified native soil and “Within Limits” for the
fortified native soil blank.



Ms. Christine Clark December 1, 2000
Page 3 B-00-12-W-02
Revised: December 11, 2000

The low level positive results found in the clean-up and equipment blanks do not have a
significant effect on the usability of the high level results found in the field samples. The sample
data can be used for the site objectives. Standard validation procedures have been applied to
account for the possibility of false positives due to blank contamination and qualifiers have been
applied to the data where needed. See Table I for details of blank contamination.

124578-Hexachloro(9H)xanthene (HCX) was quantitated as a tentatively identified compound in
the HxCDD descriptor window using the mass ions of 390 and 392. Qualitative identification
was determined if the peaks in the HxCDD descriptor window met ion ratio criteria of 1.96 to
2.66. HCX was quantitated using the area of '>C-123678-HxCDD as the intemnal standard and a
Relative Response Factor (RRF) of 1.0. The reported concentrations of HCX are approximate
values and therefore, are reported as estimated (J) values on the Data Summary Tables, since no
independent standard for HCX was analyzed.

a it - Tier

The data validation revealed missing information and/or discrepancies in the data package
submitted by the laboratory. The following missing information/discrepancies are noted:

1. The laboratory was asked to submit the missing DC-2 forms for both SDGs. (The initial SDG
delivery and the sample dilution SDG)

2. The laboratory was asked to submit the HCX data as required by the Technical Specifications.

3. The laboratory was asked to submit the ending calibration standard T005006 analyzed on
10/13/00.

4. The laboratory was asked to submit the TLI blank T004996 as the required instrument blank.
Also, the laboratory was asked to identify and submit the instrument blank for the 12 hour
period associated with the sequence beginning with the calibration standard with the filename
5004609 analyzed on 10/13/00.

5. The laboratory was asked to submit the ending calibration standard T005151 analyzed on
10/21/00.

6. The data validator was unable to duplicate the HCX results for the following samples:
D02192, D02179, D02185, and D02186. The laboratory was asked to clarify how they obtained
the total area counts of HCX used to calculate the concentrations reported for these samples.

Items 1 thru 4 were requested via the WAM on October 30, 2000. [tem 5 was requested on
November 8, 2000. Item 6 was requested on November 22, 2000. Items 1 thru 4 were received
November 21, 2000. Item 5 was received November 22, 2000. [tem 6 was received on
November 28, 2000. Items 1 thru 6 were adequately addressed.
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Blanks

All of the blanks associated viyith this case were checked for possibie sources of contamination.
The following tablé summarizes the highest concentratiof that was detected in any blank for each
analyte respectively. [t also lists the action levels and the samples affected:

L Clean-up Blank

L

|
Compound Type of Blank Blank Concentration Ac%n Level Samples Affected
- ng/Ke, Juks
OCDD Clean-up Blank# 1.2 12 DO02183
(10/12/00) R
123478-HxCDF Clean-up Blank# 0.24 (1.2 D02179. D02183, D02301. D02303
{10/12/00)
123678-HxCDF Clean-up Blank# 022 11 D02183. D02301. D02303
(10/12/00) '
1234678-HpCDF Clean-~up BlanFﬂ 0.16 0.80 DO2183
(10/12/00) ! N
Total TCDF Clean-up Blank# 0.37* 37 D021798, DO2183
L0/ 12/00) .
Total HxCDF ‘Clean-up Blank# 0.45 4.5 D02179, D02183, D02187, D02301$
(10/12/00)
Total HpCDF Clean-up Blank# 0.16 1.6 D021795. DO2183
(012/00) |

. Equipment Blank

Compound Type of Blank Blank Concentration Actipn Level Sampies Affected
pg/L. N
'
Total HxCDD Equipment Blank 22 NA All Samples except D02137
(09/23/00) :

NA  Not Applicable
* EMPC

# A clean-up blank consists of a clean sand spiked with internal and clean-up standards and
is taken through the clean-up process.

$ When the concentration of the total homologue was below the blank action level but the
associated EMPC concentration was above the action level, the detected concentration
was reported as non-detected (U) instead of the associated EMPC value.
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Blank actions are based on EPA Region I's Environmental Services Assistance Team Dioxin
Data Validation SOP ESAT-01-0007 (11/01/00) 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 highest concentration
for all other analytes. The positive sample results that are less than the action level are reported
as non-detects (U) at the reported concentration on the Data Summary Table.

Aqueous equipment blank results are used to determine the contamination associated with field
sampling procedures. Compounds that are present in both the non-aqueous samples and the
associated aqueous equipment blank are flagged “EB” in the samples.

Total HxCDD concentrations in sediment samples were flagged “EB” due to equipment blank
contamination.

Matrix Spike/Matrix Spike Dupli
One MS/MSD pair was evaluated for this SDG: D02301MS/D02301MSD.

The table below summarizes the sediment MS/MSD results which did not meet the expanded
recovery criterion of 50-150%, or the expanded Relative Percent Difference (RPD) < 20% for
soils/sediments as specified in Tetra Tech NUS, Inc.'s Technical Specification, Analysis of
Aqueous, Soil, Sediment, Air, and Wipe Samples for Dioxin and Dibenzofuran by EPA Method
8290A, August 2000.

D02301
Compound MS % Rec. MSD% Rec. RPD Action
Positive NDs
Detects
2378-TCDD -36.7 57.7* 899 J uJ

* - within limits
2378-TCDD was estimated (J) in sample D02301.
Lal i Field Dupli

Two field duplicate pairs were evaluated for this SDG (D02191/D02192, and D02179/D02187).
Duplicate pair D02179 and D02187 met criteria.
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: i
The table below summarizes the sediment field duplicate fesults that did not meet the criterion of
Relative Percent Difiference (RPD) < 25% for soils/sediménts as specified in Tetra Tech NUS,
Inc.'s Technical Spetification, Analysis of Aqueous, Soil,! Sediment, Air, and Wlpe Samples for
Dioxin and Dxbenzod“uran by EPA Method 8290A, August 2000:

Compound DO02191 D02192 RPD Action Affected Samples
% Sblids (62.0%) i % Solids (67.8%)
Sample Conc. Duplicate Conc. Positive Detects NDs
ng/Kz) (ng/Kg)
2378-TCDD 115 576 66.5 J u D02191. DO2192
123478-HxCDF 143 21.0 38.0 J J uJ DO2191. DO2192
123678-HxCDF 5.3 72 304 J uJ DO02191, D02192
1234678-HpCDD 677 334 68.6 R | us D02191. DO2192
OCDD 4?27 ; 276 43.0 ] W D02191. D02192
OCDF 76.2 ) 471 472 | J uJ DO02191, D02192

Professional judgment was uséd to estimate the positive résults (J) for 2378-TCDD, 123478-
HxCDF, 123678-HNCDF, 1234678-HpCDD, OCDD, and OCDF, in samples D02191 and
D02192.

Internal/Surrogate/Clean-up Standards :
'Y Internal Standards ;

The following table summarizes the internal standard recoveries which did not meet Method
8290 acceptance criterion of 40-135%:

Standard % Recovery Action Affected Samples
Positive Detects NDs

C .0CDD 330 J ; uJ D02179

¢ -2378-TCDD 237 i U D02187

"'C -2378-TCDF 254 J ul D02187

UC -12378-PeCDD 25.0 ] (V)] DO2137

“C -12378-PeCDF 214 J Ul DO2187

B -123678-HxCDD 246 J ul D02187
’TC -123478-HXCDF 30 i ' Ll D287

'C -1233678-HpCQD 217 J uJ DO2187
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Standard % Recovery Action Affected Samples
Positive Deters | NDs
1C -1234678-HpCDF 22.0 J v) D02187
C . OCDD 15.1 J uJ D021387
“C -0CDD 3435 J Ul D0219]
“C -OCDD 257 J uj D02302
€ -0CDD 358 ] us D02303
“C .0CDD 30.t J us D02304
"'C -OCDD 30.0 ] LUJ D02303

The corresponding non-labeled congener results were estimated as shown in the table due to
internal standard % recoveries outside method acceptance criteria.

° Surrogate Standards

The Technical Specifications do not have surrogate standard criteria. Professional judgement
was used to apply Method 8290 internal standard recovery criteria of 40-135%. The following

table summarizes the surrogate standard recovery that did not meet acceptance criterion of 40-
135%:

Standard % Recovery Action Affected Samples
Positive Detects NDs
\C -23478-PeCDF 218 J ul D02187
1C -123478-HxCDF 23.0 3 (1]} D02187
"'C -123478-HxCDD 238 J Yl DO2187
¢ -1234789-HpCDF 213 ) ul D02187
1*C -123789-HxCDF 27.1 ] uJ D02187
C -234678-HxCDF 25.1 ] Uj D02187

The corresponding non-labeled congener results were estimated as shown in the table due to
surrogate standard % recoveries outside method acceptance criteria.

L Clean-up Standards

The following table summarizes the clean-up standards recoveries which did not meet the
recovery criterion of 40-135% in Tetra Tech NUS, Inc.'s Technical Specification, Analysis of
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Aqueous, Soil, Sediment, Air, and Wipe Samples for Didxin and Dibenzofuran by EPA Method
8290A, August 2000 of 40-135%: ‘

S

v ! L
Standard % Récovery Action Affected Samples
Positive Detects NDs
"l 2378-TCDD . 137 [} u D02186
CL -2378-TCDD ) 186 3 U D02305

Professional judgement was used to accept non-detects and qualified positive results since high
recoveries may indicate interference in the clean-up process resulting in biased high results.

Sample Ouantitatipn

The laboratory reported a value for Total TCDF, Total PeCDF and Total HxCDF flagged “X” by
the laboratory to indicate co-elution with the associated dipheny! ether. Since total homologues
are considered an approximate value and estimated (J) on the Data Summary Table, no further
action is required: . :

L
Congenér 3 Af&cted Samples
Total TCDF D02179, D02182, D02185, DA2186, D02188, D02191, D02192,

D02193, DO2301, D02302, DA2303, D02304, D02303

Total PeCDF D02179, D02182, D02185, D(2186, D02188, D02191, D02192,
| Do2193, DO2301, D02302, DA2303, D02304, D02305

Total HXCDF D02182, D02186, D02188, DI2301, D02304

Sample D02305 had < 30% solids. No action was taken since the laboratory compensated by
increasing the sample size.

The laboratory reported a value for Total PeCDD which was flagged “Q” to indicate the presence
of unknown quantitative interference:

Congener Affected Samples

Total PeCDD# D02191

# Total homologues are ¢onsidered an approximate value since there is no calibration curve



Ms. Christine Clark December 1, 2000
Page 9 B-00-12-W-02
Revised: December 11, 2000

# Total homologues are considered an approximate value since there is no calibration curve
for the total homologues. The total homologue concentrations are calculated using the
average response factor of the 2378-substituted isomer for the isomer series and they are
estimated (J) on the Data Summary Table. As a result, no further action is required.

Concentrations quantitated below the lowest calibration standard are flagged (J) on the Data
Summary Tables. Quantitation is not accurate when the reported results are below the lowest
calibration standard.

124578-Hexachloro(9H)xanthene (HCX) was quantitated as a tentatively identified compound in
the HxCDD descriptor window using the mass ions of 390 and 392. Qualitative identification -
was determined if the peaks in the HxCDD descriptor window met ion ratio criteria of 1.96 to
2.66. HCX was quantitated using the area of >C-123678-HxCDD as the internal standard and a
RRF of 1.0. The reported concentrations of HCX are approximated values and therefore, are

reported as estimated (J) values on the Data Summary Tables, since no independent standard for
HCX was analyzed.

Since the HCX results did not meet the ion ratio limits in samples D02179 and D02188, the
results were not reported.

I ..! E .vl E rC[EE ’l S .ﬁ.

All TEQ values are calculated by the ESAT data validator using the validated data. The data
validation process may alter the laboratory’s reported TEQ values. Region [ TEQ calculations
include the data validation results for blanks, sample dilution, and reported 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.

System Performance

The low level positive results found in the clean-up and equipment blanks do not have a
significant effect on the usability of the high level results found in the field samples. The sample
data can be used for the site objectives. Standard validation procedures have been applied to
account for the possibility of false positives due to blank contamination and qualifiers have been
applied to the data where needed. See Table 1 for details of blank contamination.



Ms. Christine Clark December 1, 2000
Page 10 B-00-12-W-02
Revised: December 11, 2000

Very 'truly yours,

LOCKHEED ENVIRONMENTAL

" B WSt

Dan Wielandt
Senidr QAPP Chemist

Sﬁ'\st acr
ESAT Team Manager
Attachments: Table I: Recommendation Summary Table’

Table II: Overall Evaluation of Data

Data Summary Tables

Data Validation Worksheets

Analytical Method

PE Score Repotts ‘

Communications/Phone Logs

Field Sampling Notes

CSF Audit (DC-2 Form)

DQO Summary Form



Table [

Recommendation Summary Table for Dioxins/Furans
Woonasquatucket River/Centredale Manor Site

Case No.: 0176H/SDG No.: D02179

Sample Nos. D02179 | DO02182 | D02183 | D02185 | DO02186 | D02187 | D02188 | D02191 | D02192 | D02193
Compound

2378-TCDD A A A A I J A B B A
12378-PeCDD A A A A i B A A A A
123478-HxCDD A A A A P J4s A A A A
123678-HxCDD A A A A s J A A A A
123789-HxCDD A A A A P I A A A A
1234678-HpCDD A A A A P N A P i A
OCDD B A I A I J A 4 P A
2378-TCDF A A A A J J A A A A
12378-PeCDF A A A A A AN A A A A
23478-PeCDF A A A A i J48 A A A A
123478-HxCDF J A b} A P Jis A I s A
123678-HxCDF A A J! A P I A i s A
234678-HxCDF A A A A B Jis A A A A
123789-HxCDF A A A A A Je A A A A
1234678-HpCDF A A I A P I A A A A
1234789-HpCDF A A A A Iy Jie A A A A
OCDF N A A A P J A 74 P A




Table |

Recommendation Summary Table for Dioxins/Furans
Woonasquatucket River/Centredale Manor Site

Case No.: 0176H/SDG No. D02179

Sample Nos. D02301 | D02302 | D02303 | D02304 | D02305
Compound

2378-TCDD B A A A B
12378-PeCDD A A A A i
123478-HxCDD A A A A S
123678-HxCDD A A A A J
123789-HxCDD A A A A J
1234678-HpCDD A A A A J
0CDD A J J A P
2378-TCDF A A A A P
12378-PeCDF - A A A A P
23478-PeCDF A A A A P
123478-HxCDF J! A J! A P
123678-HXCDF I A Il A K
234678-HxCDF A A A A P
123789-HxCDF A A A A P
1234678-HpCDF A A A A B
1234789-HpCDF A A A A J:
OCDF A N iy iy 43

—




J |
JZ
JJ
J‘
JS

J6

Table 1
Recommendation Summary Table for Dioxins/Furans

Accept results.

Clean-up blank contamination: U detects below the action levels.
MS/MSD recovery/RPD outside of criteria: J detects.

Field Duplicate Precision: J detects.

Internal standard % recovery outside criteria: J detects; UJ non-detects.

Clean-up standard % recovery outside criteria: J detects.

Surrogate standard % recovery outside criteria: J detects; UJ non-detects.



EPA-NE - Data Validation Worksheet
Overall Evaluation of Data - Data Validation Memorandum - Table I1

DIOXIN/FURAN ANALYSIS
bQo Sampling Measurement Emor Sampling Potential Usability lssues
(list alt DQOs) and/oc Variability
Analytical Mcthod
Approprisie
Yes or No
Analytical Sampling
Emor Esroc*
To detenmine presence of Yes, Refer 1o Refer to e Two single blind performance evaluation (PE) samples (fortified native soil PC00793/D02190, and fortified
contamination. Sampling Method qualification in qualification in native soil blank PC01018/D02189,) were evalusted for this SDG. All congeners were scored “Within
appropriate for all R/S Key R/S Key Waming Limits® for the fortified native 50i) and “Within Limits” for the foctified native soil blank.
To perform human health samples on Tabie I on Table I:
and ecological risk The low level positive results found in the clean-up and equipment blanks do not have a significant effect on
assessment. Yes, Paese r the usability of the mgh level vesults found in the field samples. The sample data can be used for the site
Analytical Method yject Standacd have been applied lo account for the possibility of false positives
Laler, the data will be used appropriste for all duic 1o blank contamination and qualifiers have been applicd to the data where needed. See Table I for details
for engineering evalustion of samples. of blank contamination.
remedial actions.
124578-Hexachloro{9H): {HCX) was itated as 2 ively identified d in the HxCDD
descriptor window using the mass ions of 390 and 392. Qualitmive identification was detenmined if the peaks
in the HxCDD descriptor window met ion ratio criteria of 1.96 10 2.66. HCX was quantitated using the arca
of "C-123678-HxCDD as the intemal standaed and a RRF of 1.0. The reported conceatrations of HCX are
i d values aad therefore, are reported as cstimated (J) values oa the Data Summary Tables, since no
Wi zed.
. The evaluation of “sampling exor” cannot be completely assessed in the data validation.
e Sampling variability is not asscssed in data validation.

Validator: '—D'A~ M

Date: _{2-{nt



Oata Summary Table
DioxinvFuran Anslysis - Sediment Sampies

|
|
{
1
t
1
I
!
|
|
|
|
I
!
|
1
1
|
|
|
|
|
|
|
|
|
I
|
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1
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{Ovy Weight)
BITE: WOONASQUATUCKET RIVERICENTREDALE MANOR, N. PROVIDENCE, RI
CASE NO.: 0178H SDG NO.; 002179
LABORATORY: TRIANGLE LABORATORIES, INC
SAMPLE NUMBER: | DO2179# | Do2182¢ | 0021838 | Do21858 | 0021868 | Do21878
STATION LOCATION: | CMS-DL-021900A | RAB-SD-2085-01 | RAB-80-2070--01 | DYP-$0-2085-01 | DYP-SD-2068-01 | WRM-SD-2056-01
MATRIX:| SEDIMENT | SEDIMENT | SEDIMENT | SEDWMENT | SEDIMENT | SEDIMENT
t ssax x I mus = ] ems ¥ 1 mmas = ] = I -
TCODVICOF CONC..|  ngMg | DUEMPC® | ngig | OLEMPC® | ngig { DUEMPC* |  no/p | DUEMPC" | ngiKg | DUEMPC™ |  ngXg | DUEMPC®
i | | I { | | | t ] | 1
23,78TCOD | 240 | | 24 1 | u | 02 ) 12 { | [T | | 2834 )
1.2,3.7.0-PeC00 t v ] o2 | My | u | o0z | 164 4 { L | ] w | 14
1,2,3,4,7,8-HxCDD | v [ om | | o083* | v | 02 04 | ] Y | W 1.5
I 0154 | 1 21y | i u ( o2 | Y I 83J | | w o 1.8
| | 010 | 234 | 1 u | 82 280 | { 80y | | W 1.5
1.2.3,4,8,7,8.HpCOD ) s3 i 1 240 | | (R 2V I ) 579 | | 1wy 1 | L
ocoo | 8154 | 1 1 [} ] v o} 82 | 380 1 | ™7y | 95
I I i | i i | | ! | ! |
2378TCOF | | o | 34 | i 0864 | | a7 | t 674 |} | w o os
1.2,3.7,80-PaCOF | v o) o002 v o8t u | ez | v o ez | u | o2 | 161 |
23.4.7.8-PeCOF | U | o002 | 200 I 1 u | 02 114 18 1 | 10
1,2,3.4,2,640COF | (TR X T 254 | | u | 04 | 284 | ] ay | w 10
1,23.6,7.8 HxCOF | U ) o0 | 21y ) | v | on | 174 | 28 | 323 | | w 09
2.3.4,8,7,0-HxCDF | U | eez |} ad | i | o} 254 | ] Wy | 1 w 1.0
1.2.3,7.8,0-HCOF | v. | oo | ] 1w u | o2 | u | o0y u | e w 13
1,2,3,4,8,7,8-HpCOF | 144 ) | 71 | t u | on | 158 | ] 2973 | ] | 16"
1,2,3,4,7,8.9-HpCOF | U | ao8 § I oos4c | v | 02 | 154 | 259 | | w | 19
OCDF ] 19J 9 ] 185 | 1 0reJ | ] 387 ] ] 0820 | | [} as -
| | | | 1 | 1 1 | | | |
TOTAL TCOD | %99 | 201 | 17 I+ | o03* ) Mg | s 1579 | 188 w94 |
TOTAL PeCDD | | 038° | 84J | 145° ) 0s04 | 10° | 734 | t18* |} 81J | e | | [
TOTAL HxCDD ) 110EB | 14 | 208 | 278 ) 052 0B | V1 ) 233 %B | | assE. | 453 | W 186
TOTAL HpCOD ! 1004 | I ®woy ] 30J | 059 | ] 429 | | 704 | 129 *
TOTAL TCOF | w oy s asy ] B | wt 18t n2y | w8 14 | w7° | 1234 143 °
TOTAL PeCOF | 0382 | 38" | S8y | W3- | 120 | 18 a8y ) gl | 5604 | 108" | 167 | 78 °
TOTAL RsCDF 1 w28 s54) | 688* | w4t a8y | 497" | 8423 | s | us 28
TOTAL HpCDF i w14 1539 | 158° | w | om | ©03) | | My | ne | 220 | 39
| | | | | | ] | | | i |
HEX® | | 1 | | | | WOy ) ! w8 | | t
i | i | I | | | i i | t
! mum [} susn | | | | =ee
TOXICITY EQUIVALENCY: | 2424 | 7.98 3 | 000174 i 134 3 | 152 4 | ns)
% SOLIOS: | 81.7 | 27 ] 821 [ 84.0 | 487 | 589
DILUTION FACTOR: | 10 ] 10 | 10 | 10 | 1.0 i 10
DATE SAMPLED: |  08/15/00 | oorsc0 | oa8/0 | oenBoo | owiwoo 1 oMo
DATE OF RECEIPT:| 0820400 | os2000 | 092000 | car2om0 ) 08r20/00 | 02000
SAMPLE EXTRACTION DATE:|  10/09/00 ] 10/0M00 | 100900 | 10/0800 | 100%00 | 100800
ANALYSIS DATE:]  10/1300 | 10413100 | 101300 1 101300 1 e [ ]
LAB SAMPLE ID:|  S004608 | So0es18 | Tood9%8 | Toodees | T00S000 | T005001
neae w [T —— weas s - N U y————— P Y
* = Thass values are EMPCs Possibla C EMPC values are not qualified with an "J", Values without an “** are the Datection LinWis. :

# = Thesa valuss are reponad on & dry weight basis.

Note: Cancenirations reponed by the taboralory beiow he lowest calibration standard are flsgged (J) on the Data Summary Table as estimated values. AN other necessary qualficalions are defined in Table 1.
ively identifi P Na vakm is reported i HCX has nol bean identified.

= 1248781 (HCX) was

identified




$ = Conceniralion was takan from  1:100 dikstion.

C

{Dry Weight)
SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR, N. PROVIDENCE, Ri
CASE NO.: 0178H S0G NO.: D0217%
LABORATORY: TRIANGLE LABORATORIES, INC.
SAMPLE NUMBER: | D02188% | Do21918 | Do21g2s | Dazieae | ooza018 | Do2302 |
STATION LOCATION: | WRM-3D-2082-01 | CMS-DU-92100A | MAP-S0-2081-01 | MAR-SD-2088-01 | MAP-8D-2080-01 | WRO-50-2063-01 |
MATRIX: | SEDIMENT | SEDMENT | SEDIMENT | SEOMENT | SEDIMENT | SEDIMENT |
t= . | e o 1 - ) - | - | L] Lol of
TCOOVTCDF CONC.:|  nghtQ | DUEMPC: | ngAg | DUEMPC' |  nghg | DLEMPC' |  ngg | DUEMPC® | g | DUEMPC® |  ngig :wswc' :
] | I t I 5 ] | | t 1 I e
237,87COD { 84 t ) "y o) | 5780 | | 28 | t 1094 |} | 260 | |
1.2,3,7.8-PeCOD | 184 | | 0s0 4 | ] | 0»®* | 084y | I | o008 | 85 1 |
1,23.4,7.8-HCOD | 299 ) | 0480 | ] 0453 | | | 09" | v | oos | 19.0 | |
1,23.6,76-HxC00 | 0s { W0y | 5y ' 2| ' 0284 | | M2 t 1
1.2,3.7.0.9-4xC0D 1 (X} f | | 19 (R | 61 ( | o274 | | a8 | |
1.2,3,4,6,7.8-HpCDD ] 300 | | 67.7J | ] n1y | t 822 1 ] 184 | | LLi) | !
ocoD I 2100 t i 211 ) | ey | | nxs | | 132 i ! 205 | t
| | 1 1 | 1 | ! | ! | [ !
23,7,8-TCOF | 14 ] | | | 138 ] ] 12 ] | 0804 | I 101 | I
1.2,3,7.8-PeCOF ] U | 03 | | | 373 | ] | 12° u | oo |} 72 ! |
234,78-PaCOF | U .y 03 ! | | 67 ) [ % | 0173 ) | 029 ! 1
1,2.3.4.7.84H:C0F | 200 ) ) L7 N | 200 | 1 [ ] | v o e | 502 ] 1
6.7.8-HXCOF t 229 | | s3) | I 24 | [ 44 | | u ] ol | 178 | !
i a2y | 1 68 1 | 78 ) | 70 | i [ AL AN 2] | {
| u | o4 | o4+ 0334 | ] I oS3t U o] o | | L |
| 2 1 t a7 ) 1 608 | I m { | W) | %708 | ]
| 54 | | | ossc | 0% J | £ | { u o) oo 108 | |
i 26 ] | w2J | { g | t 1340 | i 437 | | 1254 | |
| 1 | | | | | | ( I I ! |
TOTAL TCOD ] 804 | 85 | 340 ) 138 a4y | &18° | w2 | | 1wy ) M sy | e |
TOTAL PaCDO | 189 § 12 169 | 100° | {124 230 | 23 | [T L 24 | 12-° |
TOTAL HxCOD i 508 JEB | 836 | 048 ) MS5° | 19960 | 269 ° | 952,68 | 961 | M| 24 | 451 JEB | 1
TOTAL HpCDO | %60 | i ws 4 ' 6194 4 l wa4 1 324 4 ' 1400 4 |
TOTAL TCOF | NIY | Me 0 | B/ g4 | wsy o] w2 a4y | 171 | 824 | 100 ¢ |
TOTAL PaCOF | 1582 | W6 | 1244 | | Mnay | M) 7584 | 121° | sy | 94 1000 | 1440 |
TOTAL HxCOF | M9J | W03° | "ned | e ) LA C I R R F < | 23) | 283° | ur | 38 | w02 | 0% ° |
TOTAL HpCOF 1 7 ) wee | MII ) B2t ) 8 | ) 1005 ] | ary 73 Er L] ]
{ | | i ! | I ] | ] | | |
HCXA 1 ] | 5 | ] LY I | s | | e | | ney | !
| ! I | ! { I | I | | | |
} - 1 a=e 1 I nu | ) 1
TOXICITY EQUIVALENCY: | 183 ) i 125 J | 78 | 1010 J i 1) ] 47 ) )
% SOLIDS: | 843 | 6020 | 22 ! @7 t 733 1 538 |
DILUTION FACTOR: | 10 1 10 { 1.0 | 10 | 10 | 10 1
DATE SAMPLED: 091900 | oca2t00 | 02100 | o100 | oe2100 | ON21/00 ]
OATE OF RECEIPT:|  08/20/00 1 w00 | ow22000 | owzA0 | ow22000 | 0w2200 ]
SAMPLE EXTRACTION DATE: | 10/08/00 | 100000 | 100w00 | 100000 [ ] | 10/000 |
ANALYSIS DATE:| 101300 t 100 | 1011300 { 101300 1 101300 | m00 t
LAB SAMPLE 10:|  ToOS002 | So04508 | 3004500 | 5004800 | 5004001 | $004804 I
- N anza - - - - J—
* = Thess vakues are EMPCs Possible ¢ EMPC valuss are 1ot quUaed with & °J", Vekues withoul an ** are the Delection Limis. ¢
# .= These velust are reporiad on © try weight basis. .
Nota: reponed by the below ihe lowest standerd are flagged {J) an the Data Summary Tabis as sstimaled valuss. All other necessary qualifications are defined in Table 1.
* = 124578 (HCX) Y identified NO v is reponed if HCX hass not boen identified.



{Ory Waight)
SITE: WOONASQUATUCKET RIVER/CENTREDALE MANOR, N. PROVIDENCE, Rt
CASE NO.: 01764 SDG NO.: DO2179
LABORATORY: TRIANGLE LABORATORIES, INC.
SAMPLE NUMBER: | 002303 | 0023048 | D02303# ]
STATION LOCATION: | MAP-$D-2088.01 | WRM-SD-2085-01 | WRM-80D-2087-01 )
MATRIX: | SEDIMENT | SEOWENT | SEDIMENT ]
] - | anam & [ m=x = [
TCOOTCOF CONC.:|  ngig | OUEMPC" | ngKp | DUEMPC’ |  ngig | DUEMRC® |
] t | | | | |
23,75-TCOD ] 190 t ] ems | ] s s | !
1,23,7.0-PeC0D ) v | oo | LY | 1 1730 i
1.23,4.2,0-HxC00 ] | 04 | 88 ] 1 88 | ]
1.2,2,8.7.8+COD [ 084y ) ] s ] | Nsy |
1.23,7,8,8-HxCOD ! | 043* 25 t | N1y ) I
1,23,4.6,7.8-HoCDD { N2 1 I 21 | i 00 | i
ocoo | 0067 | | ®ws | I 24 |
| | { | t { |
23.7,8-TCOF | 14 ] | 169 | { &z2) | 1
1,23,7,6-PeCOF 1 ¥ ooor | 3y ) | | 80* |
234.7.8-PeCOF ] P oo [ | w1y ]
1.2.3.4.7.0-HxCOF ] U | os0* | 212 t | W34 | ]
123,078, HxCOF i v | o3 | 158 | ] FI | ]
2,3,48,7.8-HCOF 1 [ XTI | "9 1 ) 234 | ]
1237 8,0-HxCOF | | oos- 30 | i 1 22° )
12.3,4.8,7.8-HpCOF | (X} ] ] 21 | [} w8y | |
1,2,34.7.8.9-HpCOF | 02 ] | 188° ) 604 | 1
OoCcOF 1 [ | ) s | t w024 | 1
] | ] | t 3 |
TOTAL YCOD | W | W) e8| eS| s | |
TOTAL PeCOD ] 112t 20J | MO* | 109 ) W )
TOTAL HxCDD ! as B | 88 | w8 | 283° | 319 0EB | 321 ° |
TOTAL HpCOD 1 529 | 1 1m0 | I 1wy ) |
TOTAL TCOF | 1300 | 4w08° | 10 | W | WOHs | 4083 |
TOTAL PeCOF { a1 | 244* 870 | W w0 | 1820 |
TOTAL HxCOF | “e) | 183 MY 4| ey | NS |
TOTAL HpCOF | ®sy | 183 | ®0J | &8* | s74 | 1
1 | i | | I |
HCX* 1 049 | ] [ | | ey |
1 | [} | | | |
1 ] mmmm 1 |
TOXICITY EQUIVALENCY: | "y | sy 1 €37 ) |
% S0LI08S:| Y] 1 421 | 22 ]
DILUTION FACTOR: | 1.0 | 10 ) 10 1
DATE SAMPLED:|  09/21100 | ow2100 | ow1me |
DATE OF RECEWT:|  09/2200 | oaza00 | o220 |
SAMPLE EXTRACTION DATE:| 10,0000 t 100000 t 100000 ]
ANALYSIS DATE:| 101100 | tonvo | w30 |
LAB SAMPLE 10:| 5004806 I Sooes0s | Soodeo7 |

- ans » wens =
* = Thase values are EMPC (Estimated Maximum Possible Concaniration), EMPC values 7e not quaiiied with an “J, Values withoul n = are the Detection Limila.
# » These vahuee are reported on a dry waight basis.
$ = Conceniration wes take from a 1:100 dition.
Note: Concenirations reportad by the laboratory below the lowest calibration standard ars Ragged (J) 0 1he Dats Summary Table as estimated values. Al other necessary quailfications are defined in Table 1.
* 8124578 {HCX) was a5 3 tentatively identiied compound. No vakue is reported i HCX has not been identified.
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US EPA Approval Signature Date
November 30, 2000
B-00-11-Z-01
Revised: December 6, 2000

Ms. Christine Clark

Regional Sample Control Custodian

Office of Environmental Measurement and Evaluation
U.S. EPA Region [

60 Westview Street

Lexington, Massachusetts 02421

Re: WA No. 01-00-4-02, Task No. 2, TDF No. 478
Case No. 0176H, SDG No. D02184
Triangle Laboratories, Inc. - Durham, NC
Woonasquatucket River/Centredale Manor - North Providence, RI

Dioxin/Furan & HCX: 1/Aqueous Equipment Blank/D02184

Dear Ms. Clark:

A Tier IlI data validation was performed on the Dioxin/Furan and 124578-hexachloro(9H)
xanthene (HCX) analytical data for one aqueous equipment biank collected by Tetra Tech NUS,
Inc. for the U.S. EPA at the Woonasquatucket River/Centtedale Manor Site in North
Providence, RI. This blank is associated with the field sediment samples reported in the same
Case, SDG No. D02179. The sample was analyzed according to Tetra Tech NUS, Inc.’s
Technical Specification for the Analysis of Aqueous, Soil, Sediment, Air, and Wipe Samples for
Dioxin and Dibenzofuran by EPA Method 8290A, August 2000 and EPA Method 8290A Rev. 1,
January 1998. The samples were validated using first the ¢riteria in Tetra Tech NUS, Inc.’s
Technical Specification referenced above as well as additi¢nal criteria in EPA Method 8290A
Rev. 1, January 1998, defaulting next to Region I, EPA-NE Data Validation Functional
Guidelines for Evalugting Environmental Analyses, December 1996 criteria, and finally to EPA
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-01-
0007 (11/01/00). The data were evaluated based on the following parameters:

Initial and Continuing Calibrations
Chromatographic Resolution

L4 Overall Evaluation of Data and Potential Usability Issues
L Data Completeness (CSF Audit - Tier 1)
* . Preservation and Technical Holding Times
NP L PE Samples/Accuracy Check
* L Window Defining Mix
.
L ]

J
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Instrument Sensitivity Check

Blanks

Matrix Spike/Matrix Spike Duplicate

Laboratory and Field Duplicates

Internal/Clean-up 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

NP
NP

* o ®

*
e 00 0 00 000 s

* - All criteria were met for this parameter.

NP - Not provided

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

verall Evaluati

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

] To determine presence of contamination.
° To perform human health and ecological risk assessment.
. The data will be used for engineering evaluations of remedial actions.

All of the sampling and analytical quality control parameters met acceptance criteria and the
sample data can be used for site objectives. This equipment blank exhibited low level
contamination. Since the positive result reported in the equipment blank was non-detected in the
method blank, the equipment blank is reported unqualified on the Data Summary Table. Asa
result, the positive result reported in the equipment blank can be used to evaluate potential
sources of contamination for sediment field samples associated with this equipment blank and
reported in Case No. 0176H, SDG No. D02179.
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124578-Hexachloro(9H)xanthene (HCX) was quantitated as a tentatively identified compound in
the HxCDD descriptor window using the mass ions of 390 jand 392. Qualitative identification
was determined from the window if the peaks met ion ratioi criterion of 1.96 to 2.66. HCX was
quantitated using the area of *C-123678-HxCDD as the internal standard and an RRF of 1.0.
The reported concentrations of HCX are approximated valyes, since no independent HCX
standard was analyzed. However, there were no positive rgsults for HCX in this SDG (sample
D02184).

3

a e dit - Tier

The data validation revealed missing information and/or dibcrepancies in the data package
submitted by the laboratory. The following missing information/discrepancy is noted:

1. The laboratory was asked to submit missing DC-2 form.

2. The laboratory was asked to submit the ending calibration standard S004395 for the TLI
method blank,'analyzed on 10/02/00. ‘

3. The laboratory was asked to submit the TLI blank 1153202 as the required instrument J
blank for sample number D02184.

4. On Form I for sample number: D02184, the laboratpry incorrectly listed the date received
as 11/22/00. According to the Chain of Custody regords, the sample was received on
11/20/00. The laboratory was asked to submit Form I with the “Date Received” entry
corrected.

Item #1 was requested via the WAM on October 30, 2000 4nd items 2 through 4 were requested
on November 6, 2000. The response to items 3 & 4 was received from the laboratory on
November 21, 2000 and to items 1 & 2 on November 27, 2000. The laboratory adequately
responded to the requests. Please note that the laboratory used the data package number
(51950B) instead of the SDG Number (D02184) for the DC-2 Form heading.

Toxicity Equivalency Factor (TEF) an r cifi

All TEQ values are calculated by the ESAT data validator using the validated data. The data

validation process may alter the laboratory’s reported TEQ values. Region I TEQ calculations

include the data validation results for blanks, sample diluti¢n, and reported EMPC values. These

calculated values are reported on the Data Summary Tables. 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 b



Ms. Christine Clark November 30, 2000
Page 4 B-00-11-Z-01
Revised: December 6, 2000

Update, Part II, page 13. Since all the results for this sample (D02184) were “non-detects”, the
TEQ value is reported as “0.0U”.

System Performance

There were no problems with the system performance.

Very truly yours,

LOCKHEED ENVIRONMENTAL
o Bt —

Maria E. Baca
Senior Scientist
a)

ESAT Team Manager

Attachments: Table I: Recommendation Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
Analytical Method
Communication/Phone Logs
CSF Audit (DC-2 Form)
DQO Summary Form



Table
Recommendation Summary Table for Dioxins/Furans
Woonasquatucket/Centredale Mannor - North Providence, RI
Case No. 0176H/SDG No. D02184

Sample Nos. D021B4

Compound

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD
2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

R E N O o o o o P |l ol E o gl o o P




Table1
Recommendation Summary Table for Dioxins/Furans

Accept all results.



EPA-NE - Data Validation Worksheet
Overall Evaluation of Data - Data Validation Memorandum - Table I1

DIOXINFURAN ANALYSIS
DQO Sampling Measurement Envor Sampling Potential Usability Issues
(list all DQOSs) and/or Varisbility
Analytical Method
Appropeiste
Yes or No
Analytical Sampling
Ermor Emor*
To determine presence of Yes, Refer 1o Refer to A4 Al of the samplmg and uulylml quality control parameters met acceptance criteria and the sample data can be
contamination. Sampling Method qualification in qualification in used for site obj . This equip blank exhibited low level Since the positive result
appropriste for alt R/S Key R/S Key reported in the equipment blank was non-detected in the method blank, the equipment blank is reported
To perforn human health and samples on Table I: on Table I: unqualified on the Data Summary Table. Al a resull, the positive result reported in the equipment blank can be
ecological risk assessment. used to evaluate p ial sources of ion for sedi field samples associated with this equipment
Yes, N/A N/A blank and r:poﬂed in Case No. 1761H, SDG No. D02179.
The data will be used for Analytical Method
ineeri luations of appropriate for all 124578-Hexachloro(3H)xanthenc (HCX) was quantitated as a ly ideatified compound in the HxCDD
remedial actions. samples. descriptor window using the mass ions of 390 and 392. Qualitative identification was determined from the
window if the peaks met ion ratio critetion of 1.96 to 2.66, HCX was quantitated using the mor"c-lmn-
HxCDD as the intemal standard and an RRF of 1.0. The reported ions of HCX are approxi
values, since na ind dent HCX standard was analyzed. However, there were no pasitive results for HCX in
this SDG (sample D02184).
. The evaluation of “sampling error’ cannot b completely assessed in the data validation.
. Sampling variability is not assessed in data validation.
ot "
Validator: M Tree Date:_(#46/¢c



Dioxianm;; Analysis - iqu?.&. Samples

SITE: Woonasquatucket/Centredaie Mannor - North Providence, Rt
CASE NO.: 0176H SDG NO.: D02184
LABORATORY: Triangle Laboratories, Inc. - Durham, N.C.

SAMPLE NUMBER:| D02184
STATION LOCATION: | CMS-RB-091900A
MATRIX:| AQUEOUS '

|
TCOOMCOF CONC.:|  pot.

DATE SAMPLED:|  0Q/18V00
DATE OF RECEWPT;|  0W2000
SAMPLE EXTRACTION DATE:| 090000
ANALYSIS DATE: ) 10M2/00
UAB SAMPLE I0:{ U153208
-

* @ These velues are EMPCs (Eslimuied Maximum Possible Concentration); EMPC velues are nol qualified with an ", Vsiuas withoul sn = sre the Deleclion Limits.

Nole: Concaniralions reparted by the shorsiory below the lowesl standard ars egged (J) on the Dete Surmmary Table as esimaied vatues. ANl ofher necessary quelications are defined In Table 1.
hu 8% o lentatively identiied compound. No velus is reporied i HCX hes not been idenitied.

| DUEMPC* [}

| | |

2378TC00 [} v 03 |
1.23.7.8PeCDD 1 v 02 {
12,34.78HC00 ] v 03 |
1.23.8.7.8-HxCOD [] U 03 ]
1.23.7.8.5-HxCO0 | u 03
1234,8.7.84pC00 | v 04 |
OCDD ] v os ]
! i |

232.8TCOF i v i 02 |
12.3.7.8-PeCOF | [T} [> I
2,3,4.7,8-PeCOF | U 02 |
12,3,4.7,846COF ! [T 02 |
1.23.0.7 8- HeCOF | v 02 |
23487 8-HxCOF ] v 0.2 1
1.2.3.7.0,0H0COF [ v 02 |
12.34.8.7 8-HpCOF I v 2 |
1.234.2.8.0-HpCOF ] v 03 1
OCDF ! u [ L
1 | I

TOTAL TCDD 1 wi 03 ]
TOTAL PeCOO ] W 02 ]
TOTAL HxCDD | 1 |
TOTAL HpCDD ] W (2] [}
TOTAL TCDF ] w) 0z |
TOTAL PeCOF I ui 02 '
TOTAL HxCOF i wi 0z |
TOTAL HpCOF [} uwy [ S
I ! |

HeXA ] 1 |
t |

TOXICITY EQLIVALENCY: | [T 0T} ]
DILUTION FACTOR: | 10 |

1

t

i

1

{




TETRA TECH NUS, INC.

55 Jonspin Road « Wilmington, MA 01887-1020
(978) 658-7899 « FAX (978) 658-7870 » www.tetratech.com

RAC1-EPA-2723

Contract No. 68-W6-0045
December 12, 2000

Ms. Christine Clark

Regional Sample Control Coordinator

U.S. Environmental Protection Agency

Office of Environmental Measurement and Evaluation
60 Westview Street

Lexington, Massachusetts 02421

Subject: Tier Il Organic Data Validation, W.A. No. 043-TATA-016P
DAS Case 0175H, SDG D02179-OA
Kathahdin Analytical
Centredale Manor Site, North Providence, Rhode Island

Semivolatiles/Pesticides/PCBs:
15/Sediments/ D02179, D021 82' D02183, D02185, D02186,
D02187, D02188; DO2191, D02192, D02193,
D02301, D02302, D02303, D02304, D02305
(Field Duplicate Pairs D02179/D02187 and
D02191/D02192)

1/Aquecus Rinsate Blank/ D02184

1/Semivolatile Performance Evaluation Sample/  D02177

1/Pesticide/PCB Performance Evaluation Sample/ D02180
Dear Ms. Clark:

TetraTech NUS (TtNUS) performed a Tier Il data validation gn the semivolatile and pesticide/PCB
analytical data for Case 0175H, SDG D02179-0A, from sedimént samples collected by TtNUS at the
Centredale Manor site. The samples were analyzed accordinlg to the CLP OLM04.2 Statement of
Work modified by TINUS Technical Specification S00-RAC1-0151 to account for the expected high
percent moisture content of the samples. A Tier Il data validation was performed according to the
approved September 1999 Sampling and Analysis Plan. The semivolatiie data validation was
performed using the Region |, EPA-NE Data Validation [unctional Guidelines for Evaluating
Environmental Analyses, December 1996 criteria. The pesticide/PCB data validation was performed

according to the Reqion |, EPA Laboratory Data Validation Functional Guidelines for Evaluating
Organic Analyses, November 1988.



Ms. Christine Clark
December 12, 2000
Page Two

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

GC/MS Instrument Performance Check (Tuning)

Initial and Continuing Calibrations

Blanks

Surrogate Compounds

Internal Standards

Matrix Spike/Matrix Spike Duplicate

Field Duplicates

Sensitivity Check

PE Samples/Accuracy Check

Target Compound Identification

Compound Quantitation and Reported Quantitation Limits
Tentatively Identified Compounds

Semivolatile and Pesticide/PCB Cleanup

System Performance

® @ & & & & &6 0 & & 0 & & & & s 0

*

- All criteria were met for this parameter.

Note: Worksheets, except for Worksheet XIil - Sample Quantitation, are not
included for parameters that have met criteria or for criteria that are not
applicable (NA) to the method.

The following information was used to generate the Data Validation Memorandum
attachments:

Table I: Recommendation Summary Table - summarizes validation
recommendations
Tabie I Overall Evaluation of Data - summarizes site DQOs and potential

usability issues

Table Ili: Tentatively !dentified Compounds - summarizes the semivolatile
compounds tentatively identified by GC/MS

Data Summary Tables : Summarize accepted, qualified, and rejected data



Ms. Christine Clark
December 12, 2000
Page Three

Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs: :
{

. Data Use - Nature and Extent of Contamination, Humkn and/or Ecological Risk Assessment,
Engineering Design, and Remediation Alternatives |

. Determine the presence of contamination in the sedirmlants of the study area.

. Generate human health and/or ecological risk assessments.

o Data will be used for selecting remediation altemativesi and engineering design.

The semivolatile data required qualification resulting from an exceeded holding time, instrument
calibration variability, laboratory and field blank contaminatign, exceeded matrix spike/matrix spike
duplicate (MS/MSD) criteria, and poor field duplicate precigion. The pesticide/PCB data did not
require qualification and are accepied as reported by the labotatory.

Semivolatile

Semivolatile sample results were qualified as a result of both analytical error and field error, and it is
important to distinguish between the two because the labotratory does not have control over the
sampling error. The following list summarizes the measurement error associated with sampling:
-rinsate blank contamination. ;

e The positive sediment sample results for benzaldehyde and phenol are reported with an “EB”
since these contaminants were reported in the rinsate blank. The “EB” qualifier indicates that an
indeterminate amount of cross-contamination with these éompounds has potentially affected the
sampie results.

e The positive results for benzo(k)fluoranthene, benzo(d)pyrene. indeno(1,2,3-cd)pyrene, and
benzo(g,h,i)perylene are estimated (J) in samples D02191 and D02192 due to poor field
duplicate precision.

The following list summarizes the measurement error associated with analysis: an exceeded holding
time, instrument calibration variability, laboratory blank contamination, exceeded MS/MSD criteria,
and poor field duplicate precision.

. The positive and non-detected results for sample D02304 are estimated (J/UJ) due to a
slightly exceeded extraction holding time. The data may be biased low.

) Positive and non-detected results for several compounds are estimated (J/UJ) due to
instrument calibration variability.

. Blank actiohs were applied to the rinsate blank due to laboratory aqueous method blank
contamination with bis(2-ethylhexyl)phthalate. The result may be faise positive or biased
high.



Ms. Christine Clark
December 12, 2000
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. The non-detected results for N-nitroso-di-n-propylamine and acenaphthene are estimated
(UJ) in sample D02301 due to a low %recovery/high RPD value in the MS/MSD analysis.

Data Completeness
The semivolatile GPC data and the pesticide/PCB GC column identifications were requested from

the laboratory on December 6, 2000. The information was received at TtNUS on December 7, 2000
and the package is complete.

Preservation and Technical Holding Times
Semivolatile sample D02304 required a re-extraction due to a problem experienced by the laboratory

during the GPC clean-up procedure. The re-extraction occurred one day outside of holding time.
The positive and non-detected semivolatile results for this sample are estimated (J/UJ).

Initial and Continuing Calibrations

The following table summarizes the semivolatile initial calibration (IC) and continuing calibration (CC)
compounds which failed to meet the calibration criteria of %RSD < 30 and %D < 25:

Semivolatile
Instrument 8§972-2 5972-Z Action Affected
Samples
Compound cC cc (+) | NDs
10/06/00 | 10/13/00
Butylbenzylphthalate %D 57.9 J* uJ |002179, D02182, D02183, D0218S5,
D02186, D02187, D02188, D02304
3,3-Dichiorobenzidine %D 53.8 uJ 002179, DO2182, D02183, D02185,
D02186, D02187, D02188, D02304
bis(2-ethylhexyl)jphthalate | %D 57 5 J D02179, D02182, D02183, D02185,
D02186, D02187, D02188, D02304
Din-octylphthaiate %D 65.2 UJ |D02179, D02182, D02183, D02185,
D02186, D02187, D02188, D02304
Benzo(b)fluoranthene %D 307 | J D02191

* Postive results are < CRQL and already estimated (J).



Ms. Christine Clark

December 12, 2000

Page Five

Blanks ‘ J
i {

The following table summarizes the level of blank contarnination detected in the rinsate and
laboratory method blanks affecting the sediment and aqueous(rinsate blank) samples:

Compound * Type of Maximum " Action Level CRQL
" Blank Concentration (ug/L) {ug/L)
(ugit) .
bis(2-Ethylhexyl)- Method 2 , 20 10
phthalate ;
Benzaldehyde Rinsate 6 X RB 10
Phenol Rinsate 7 R RB 10

Bis(2-ethylhexyl)phthalate was detected in the laboratory’s :fueous method blank. Since this i5 a
common laboratory contaminant, the 10x rule applies. Samiple contaminant results less than the
CRQL are qualified (U). The result may be biased high or falke positive. The positive result for this
sample in the aqueous rinsate blank sample D02184 is qualifigd CRQL (V).

Benzaldehyde and phenol were detected in the rinsate bltnk associated with these samples.
Positive results for these compounds are reported with an “EB" qualifier in the sediment samples to
indicate to the user than an indeterminate amount of cross-contamination may have affected the
sample resuits. The data may be biased high or false positive:

Matrix Spike/Matrix Spike Duplicate (MS/MSD) : )

The following table summarizes the semivolatile matrix spiking compound recoveries that did not
meet QC limits in the matrix spike and matrix spike duplicate analysis of sample D02301:

D02301
Compound MS MSD Qc RPD Qc Action
%REC %REC Limits Limits
. {+) ND
N-nitroso-di-n-propytamine 25 33 41-126 uJ
Acenahthene 28 19 uw

Field Duplicate Precision

The positive results for benzo{k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and
benzo(g,h.i)perylene are estimated (J) in the field duplicate pair D02191/D02192 due to poor field
duplicate precision.



Ms. Christine Clark
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Performance Evaluation (PE) Samples - Accuracy Check
Semivolatile

PE sample D02177 (ICCSV434) was provided by the EPA and used to evaluate the laboratory's
ability to correctly identify and quantitate semivolatie compounds. All results are within limits,
however 4-nitroaniline was reported as a PE contaminant. This compound was not detected in the
field or laboratory blanks and is therefore specific to the PE sample. Action is not required.

Pesticide/PCB

PE sample D02180 (TT05465) was provided by the EPA and used to evaluate the laboratory’s ability
to correctly identify and quantitate pesticide/PCB compounds. All results are within limits.

System Performance

The semivolatile and pesticide/PCB sampie results do not indicate any major analytical data quality
trends or problems.

Please contact L. Terzis at (978) 658-7899 if you have any questions regarding this information.

Sincerely,

Linda Terzis
Data Validator

u_.\
Lyty Gdzman
C Lead Chemist

pvo-(6

Tables: Table I: Recommendation Summary Table
Table Il Overall Evaluation of Data
Table 1If: TIC Summary Table
Data Summary Tables

Enclosures: Data Validation Worksheets
PE Sample Score Reports
Laboratory Communications
Field Sampling Notes
Technical Specification S00-151-00
CSF Audit (DC-2 Form)
DQO Summary Form
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c A. Krasko (EPA) w/o enc.
S. Parker (TtNUS) w/o enc.
File NO400-2.6 W enc.
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TABLE |
Recommendation Summary Table for Semivolatiles
Centredale Manor
Case 0175H SDG D02179
TABLE I: RECOMMENDATION SUMMARY TABLE

Sample Number Matrix Qualifiers
D02179 Sediment g2
D02182 Sediment g2
D02183 Sediment 2
D02184 Aqueous J¢
D02185 Sediment £
D02186 Sediment g2
D02187 Sediment J?
D02188 Sediment J
D02191 Sediment g
002192 Sediment J
D02193 Sediment A
D02301 Sediment S
D02302 Sediment S
D02303 Sediment A
D02304 Sediment Jrzs
D02305 Sediment A

A - Accept the data.

J - Holding time criteria: Estimate (J/UJ) results due to exceeded extraction
holding time.

J? - %D criterion (%D > 25). Estimate (J/UJ) positive and non-detected
butylbenzylphthalate, 3,3'-dichlorobenzidine, bis(2-ethylhexyl)phthalate,
and di-n-octylphthalate results due to instrument calibration variability.

S - %D criterion (%D > 25y Estimate (J) positive result for

benzo(b)fluoranthene due to instrument calibration variability.
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Foo-

TABLE | i
Recommendation Summary Table fdr Semivolatiles
Centredale Manor |
Case 0175H SDG D02179

Laborato blank contamination: replace the positive bis(2-
ethylhexyl)phthalate result with the CRQL(U) due to laboratory blank
contamination. The data may be biased high ar false positive.

Rinsate blank contamination: qualify positivé phenol and benzaldehyde
results “EB” due to rinsate blank contaminatian. The data may be biased
high or false positive.

MS/MSD criteria: estimate (UJ) non-dete results for N-nitroso-di-n-
propylamine and acenaphthene due to a low MS/MSD recovery and a high
RPD value. ;

Field duplicate precision: (RPD > 50%): esimate (J) positive results for
benzo(k)fluorantherie, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and
benzo(g.h.i)perylene due to poor field dupiicate precision.
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TABLE|

Recommendation Summary Table for Pesticides/PCBs

Centredale Manor
Case 0175H SDG D02179

TABLE |: RECOMMENDATION SUMMARY TABLE

Sample Number Matrix Qualifiers
D02179 Sediment A
D02182 Sediment A
D02183 Sediment A
D02184 Aqueous A
D02185 Sediment A
D02186 Sediment A
D02187 Sediment A
D02188 Sediment A
D02191 Sediment A
D02192 Sediment A
D02193 Sediment A
D02301 Sediment A
D02302 Sediment A
D02303 Sediment A
D02304 Sediment A
D02305 Sediment A

A - Accept the data
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TABLE Il
Overall Evaluation of Semivolatile Data
Centredale Manor
Case 0175H SDG D02179
|
. SEMIVOLATILE ORGANICS
DQO (list all DQOs) ﬁamplinu andfor Measurement Emor Sampling Potential
' Analytical Variability™ Usability
Method Issues
. Appropriate )
Yes or No
. , Analytical Error § Sampling Error*
Nature and extentof | Yes, analytical Refer to Refer to Various sample quantitation limits are
contamination thethod CLP qualificatons | qualifications estimated {JAJJ) due lo instrument
. |sowowmoez, | inR/Skey: in R/S key: callbration variabiy. -
et " m&m J123sar N Positive and non-detected results are
Humarnv/Ecological qecording to the ] estimated (J/UJ) for sample D02314 due
mu,k A ’ qui of to exceeded hoiding time.
R iati :9/99‘ SAP, Blank actions applied to 002184 due to
Alematives are appropriate aboratory biank contamination with bis(2-
for all samples. sthylhexyl)phthalate.
Positive phenol and benzaldehyde
resuts are reported with an “EB” in the
sediment samples due to rinsate blank
contamination, N U
m o 'LI Frse] i P r’l H
and phthene results are esti d
(UJ) in sample D02301 due to exceeded
Positive results for banzo{k)iuoranthene,
benzo{a)pyrene, indeno(1,2,3-cdjpyrene,
and benzo(g,h,i)perylene are estimated
in DO2181 and D02192 due to poor field
M The evaluation of “sampling ermor” cannot be completely assessed in dla!a validation.
b Sampling variabilty is not asseased in data validation.

Validator: LT Date: _ 12/6/0Q
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TABLE I
Overall Evaluation of Pesticide/PCB Data
Centredale Manor
Case 0175H SDG D02179
PESTICIDES/PCBs
DQO (list all DQOs) Sampling and/or Measurement Emor Sampling Potential
Analytical Method Variability™ Usability
Appropriate Issues
Yes or No
Analytical Error || Sampling Emor*
Nature and extentof | Yes, analytical Refer to Refer to Data are accepted as
contamination method CLP SOW qualifications | qualifications reported by the laboratory.
OLMO4.2, and in R/S key: in R/S key: Qualifications are not
Engineering Design sampling procedures required. -
according to the A A
Human/Ecological requirements of the
Risk Assessment 9/99 approved SAP,
are appropriate for all
Remediation samples.
Altematives

* The evaiuation of “sampling emor” cannot be completely assessed in data validation.
bt Sampling variability is not assessed in data validation.

Validator: ___\T

Date:

12/6/00
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TABLE lll i
SEMIVOLATILE TENTATIVELY IDENTIFIED GOMPOUND SUMMARY
Centredale Manor
' ‘ Case 0175H SDG D02179
Classification/isomer . $02179 | D02182 D02183 D0Z184 D02185 D02186 D02187
3-Eicosene, (E)- B00JN ) 1800JN
|_.gamma.-Sitosterol 000JN 1600JN 270JN
Perylene 260JN
Cholesterol 310N i
Unknown PAH _27T0JN [ 480J
Stigmast-4-en-3-one I 380JN 1
2,7-Octanedione K 620JN 650JN
Ethane, 1,1.2,2- 410N i
tetrachloro- i
Methacrylamide 450N
.alpha.-Bisabolof 1000JN
Hexadecanoic acid 410JN
Vanillin 4N
-beta.-Amyrin 870N
Total Alkanes 4520 1400 860 1600
Classification/Isomer D02188 D02191 002192 DO2193 D02301 002302 D02303
.gamma.-Sitosterol 720N 1300JN 11 N 2100JN 4300JN 3100JN
Perylene 1900JN i
Cholesterol 1100IN 370N
Total Unknown PAH 840J 1 33404 _3
Stigmast-4-en-3-one 2100JN 660JN 370JN 290JN
2,7-Octanedione 520JN
Methacrylamide 410N 1000JN
.alpha.-Bisaboiol 3700JN 440JN 1700JN
Hexadecanoic acid 2200JN
.beta.-Amyrin 2200UN 540N 1500JN
Dimethyinaphthalene 5104
isomer
Benzene(1,2 4-cyclo- 490JN
Dibenzofuran, 4-methyi- S10JN
{6HOCyclobuta(ik)phen- 210JN
Naphthalene isomers 440J 2 630JN
11HBenzo(b)fluorens 220N
THBenz(de)anthracen- 220N
Cyclopenta(cd)pyrene 410JN
Triphenylene, 2-methyl- 200JN
12,7,8- 670JN 650JN
Dibenzphenanthrene
Dibenzo(def mno)chrys- 600JN 870JN
Anthracene isomers 13504N 2
Dimethylnaphthalene 1000J_2
isomers
1H-Indene, 1-phenyi- 350JN
Dibenzothiophene 430N
Total alkanes 3100 640 1200 1600

J - Quantitation approximate; N — Tentatively identified
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TABLE I}
SEMIVOLATILE TENTATIVELY IDENTIFIED COMPOUND SUMMARY
Centredale Manor
Case 0175H SDG D02179

Classification/isomer D02304 D02305
Trichloro isomer 820J
Phenol, 4(2.2,3.3 -tetra- 1800JN
PAH isomer 54004
.gamma.-Sitosterol 2800JN
.alpha.-Amyrin 1500JN
Total alkanes - 1100

J — Quantitation approximate; N — Tentative identification



Sediment Semivolatile Organic Analysis By Method OLMO4.2BNA (ug/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-OA

[EPA Sample Number D02179 D02182 D02183 D02185 D02186
Station Location CMS-DU-091900A RAB-SD-2069-01 RAB-SD-2070-01_| [oYP-SD-2065-01 | |DYP-SD-2066-01
Date Sampled | . .. .__.%wool | ¥18/00 Y1800 Y1900 Y1900
_______ N 8/28/00 9/26/00 9/28/00) 6/28/00 972600
Date Analyzed 10/6/00 10/6/00 10/6/00 10/6/00 10/6/00)
Ditution Factor 5] 15 1.3 12 T4
|Porcent Soids 5.0 6.0 770 840 470
'ﬁw Fiold Dup. WRM-SD-2066-01 [Nens [Nene [Nane
L -~
B d 34[JEB] 31]JEB 430[U 400]U 86[J |
|Phenol 500U 500[U 430]U 400{U 460]U
Bis(2-Chioroethyl)eth 500|U 500(U 430[U 400U 460]U
2-Ct 500U 500{U 430jU 400[U 460]u
2-Methyiphenol 500jU 500}U 42010 40010 480ju
2,2"-oxybls{1-Chi pane) 500(U 500/U 430{U 400[uU 460[U
Acetoph 500|U 500]U 430[U 400[U 480U
4\ 500]U 500(U 430|U 400[U 480U
N-Nitroso-di 500[U 500|U 430[U 400U 260U |
G 500[U 500|U uolu 200]U 480U
500[U 500]u 430jU 400{u 480U
500[U s00ju 430U 400[U 480[U
500|U 500|U 430|U 400|U 480|U
500U 500[U 40U 400[U 460]U
500U 500U 430)u 400[U 460jU
500[U 500|U 43_o|_u 400[U 480[U
500(U 500{U 430]U 400{U 388
i 500]U 500|U 430|U 400[U 460[u|
RN A% RN .. - A N 40t B o - -
) - __S00ju B 500lU | 430|U 400[U 480|U
_Soolu go0lu | aof] T 400lu 480]0]
- oo seo | 001y 430lU) 4001V g
o 500|U 00l 4300 00|U[ T 4s0jU
500[U 500|U 430[0 400]0 460U
o 1200{U 1200)U 1100|U 1000{U 1200|U
500/U 500]U 430|U 400U 460]U
500U 500U 430Ju 400|U 460U
1200(U 1200{u 11000 10000 12000
. 500|U 500{U 430[U 400U 460|U
500[u 500[U 430U 400/U 460[U
500|U a7[J 430jU 433 160]J
3 i 1200[U 1200]U 1100[U 1000[U 1200|U
500U | 500U 430[U 400/U 140[J
2,41 P 1200(U _ 1200}U 1100jU 1000|u 1200|U
4-Nitroph ) 1200[U 1200[U 1100[uU 1000{U 1200[U
Dibenzof 500{U 500{U 430U 400(U 100[J
- Not w-0 Himit app J-Q app
phstafty \d02179-OA0ss.xds  * . From dilution ysis: R - d; EB/TS - [Trip Blank contamination 12/12/00Q)7:36 AM; 10l 6

. C C



Sediment Semivolatile Organic Anelysis By Method OLM04.2BNA (ug/kg)
Site: Centredate Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number 502170 D02182 002183 002185 D02186

Station Location CMS-DU-001900A RAB-SD-2068-01 RAB-5D-2070-01_| |DYP-SD206501 | |DYP-5D-2068-01
Oate S Y1900 N800 ¥18/00 /1900 19700
Date E: /28100 /28100 S/28/00 /26000 W28/00
Date Analyzed 10/6/00/ 1600 10/6700] 10/6700 10/6/00)
Difution Factor 1.5 1.5 1.3] 1.2 14
Percent Sofids L— $0.0 56.0 77.0 84.0 47.0
QC dentifier Field Dup. WRM-SD-2056-01 None None | [None None

Iz.u 500[U ~ 500U 430)U 400]U ]
Di 500{U 500U 430[u 400[U 460[U
Fiuorsna 500U 36 430|U 33[J 220(J
4-Chiorophenyt-ph 500U 500]U 430[u 200[U 460[U |
4-Nitroanitine 1200{U 1200(U 1100[U 1000[U 1200|U
4,6 Dinltro-2-methylphenol 1200[U 1200[U 1100]U 1600[U 1200)U
N-Nitros: nylamine 500|U 500]U 430)U A00[U 460]U
4B yl-phenylk 500{U 500[U 430]U 400|U 460]U
Hexachk 500|u 500[U 430|U 4000 460/U
|Alrazine S00jU 500(U 430(U 400[U 73[d
'P-mauuuprw 1200[U 1200]U 1100[U 1000]U 1200[U |
Phenanth 300[U 790 430{0 330[J 2000] |
Anth 500[U 100{J 430]U 7904 550]

C 500]U 82[J 430[U 374 410[J
Di-n-Butylp 500]U 500]U 34[J 400]U 51[d
F 38| 1700 23J 600 5400
Pyrene B 1600 43|u 800 4200
Butyibenzyip 500|UJ 460]J 430U 76/J 3404
3,3-Dichiorobenzidine - _ 50000 500[UJ 43004 400|UJ 460Ul
Benzo(a)anthracene 500U 1000 430|U 3sald 2600

] 500|U 1100] 4§|u 280/J 2400
bis{2-Ethylh . 60[J 1000}J 95(d 600]J *1600J
Din-octylp 500]UJ 500]UJ 430]U. 400[U. 460
Benzo(b)uoranthens - 26|y 1400 22|4 §90, *4000
Benzofk)tk 500|U a70[J 8lJ 130[3 1100]
Benzo(a| §00]U 840 430|U 310 2200]
| {1,2,3coipy 500[U 50 4300 280 3000]
IDbonzo(a,h)L ity $00]U 130[J 430|U 38]J 3204
Benzo(g.h.iipery 500U 510 430[U 180{J 1600

d02179-0A0ss.xis

U - Not detected; UJ - Detaction kmit approximate; J - Quanttation approximate;

* « From dilution

tyao; R - e

d; EB/TB - Eq

Teip Blank contamination

12/12/00Q7:36 AM; 2016




Sediment Semivolatile Organic Analysis By Method OLM04,2BNA (ug/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number Do2187 DO2168 D019 D02192 D02193 502301
Station Location WRM-SD-2056-01 WRM-SD-2062-01 | _|CMS-DU-082100A MAP-SD-2061-01 MAP-SD.2056.01 | |MAP.SD-2060-01 |
W19/00) 8/19/00( 21100 92100 0/20/00 /20400
28/00 02800 $/26/00 9/26/00 9/28/00 W2B/00
10/68/00| 1077100 10/6/00 10/5/00 10/5/00] 10/9/00)
1.8 1.2 28 3 3 14
) 50,0 83.0) 700 670 630 74.0}
Fieid Dup WRM-SD-2056-01 | jNone MAP-SD-2081-01 Dup. MAP-SD-206+-01 ot

500]U 400U $20[U 0lu| 890U 480
500]U 400]U 920U eoju| 990]U 480)
500]U 400[U 920/U 990[U §50(U 460
500}V 400[U 920|U I 890jU 460

500{U 400ju | 92010 900ju} m
[ 08 400]u 920|U 00Jy egolu 460
500]U 400U 920[U 9g0ju 990U 460
500[U 400|0 927!'{u 900[U (] 460
__soofu o __aooju 920|U 990jU 990[U 460
_soofyT T T a60|0 92010] $uo[u 900|U 460
500|U 400{U 920|U 990|U 990[U 460
500/U —___4ooly 920(U 990[u 990jU 460|
500U T agoju 920(U 990{u 990[u 460}
500jU 400[U 920(U 990U 990[U 480}
500]U _ 400[U 920[u 50U _ 9%0[U 480|
500U ~ Taooju 920[U (] 990|U 80|
500{U T Taolu 880[J 250(J | 950]U “480|
500{U 400[U 260|U 990[U 480|
—saalul 40alL] S00f—- et 4001
5°°|0 _4gofu] sl T sG] ~ 460
"~ oo © 4p0ju g30/u 990U 460)
500{0 T TTao0ju 2401J golu] T 480
soolu| T 400|0]" 900(U | " Tesojul 460
506(U 400/0 1] 950U 480
1200|U 1000[U ui 2500[U 1200
500]U  _amju J] 990U 460
500}u! - ]ngg ul 290U 460
1200[u 1000{U | U 3500]U 1200|
500(U 400[U [ 990U 480
500{u 400|U (Y] 9290{U 460
500[U 400[U 3 290U 460
mo]u 1000]U vl 2500[U 1200
T - i 990|U 480
1200[U0 ] “3600u | ) 2500{0 12004
1200(U 1000|U 1] 25000 1230]
“soolu] T 990[U 460

U-Nat uJ- D limit app -Q
n d02179-OAoss.de  * . From dilution analysis; R - Rejectad; EB/TB - Equipment/Trip Blank contaminati 12112/00Q)7:36 AW; 30f6




Saediment Semivolatile Organic Analysis By Method OLM04.2BNA (ug/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number 002167 DO2188 D02191 D02192 002301
Station Location WRM-5D-2058-01 WRM-SD-2062-01 | |CMS-DU-082100A MAP-5D-2061-01 MAP-SD-2058-01 | |MAP-5D-2060-01
Date S: 9/19/00 9100 9721700 §/21/00] 9/20/00 9/20/00)
Date /28/00 &/28/00 9/28/00 /26100 2/28/00 9/28/00)
Date Analyzed 10/600 17RO 10/9/00] 10/8/00] 10/0/00 1woj
Difution Faclor 15 1.2 2.8 3 3 14]
Percent Solids 50.0 83.0] 70.0 67.0 63.0 74.0]
OC identifier Fleld Dup. WRM-S0-2056-01 | [None — {Field Dup. MAP-SD-2061-01 | _[Fiaki Dup, MAP-SD-2061-01 Ng___'
— — e

2 4-Dinktr 500[U 400{V 920[U o00]U 900[U 460
Digthylph 500|U 400{U 820[U 900|u 930[U 460}
[Fuarene 500]U 79 2000 2200 9%0[U 4eg_l
4-Cr yi-phenyleth 500[U 400[U 820{U 980]U 850[U 460
4-Nir 1200{U 1000|U 2300|U 2500[U 25000 1200}
4,6-Dinitro-2-methytph 1200[U 1000[U 2300[U 2500(U 2500[U 1200|
N-Nitroso-dig £00|U 400}U 920U 950{u 990]U 480|
4-B yi-pheny 500]U 400[U 920]U 990[u 000[U 460)
H 500[U 400]U 020]U 290]U 990|U 450)
|Atrazine 500[U 400{U 920]U 890[U 990[U 460
[Pentachiorophenol 1200]0 1000]U 2300]U 2500{U 2500(U 1200
Phenanthvene 500|U 1200] [*40000 35000 300} 23
A 500]U 160]J 4000] 5900 980jU 480)
C: ) 500[U 180JJ 1300 1600 52[J 480
Di-n-Butylph 500{U 400[0 920|U 950|U 980[U 460)
Fi 38[J 2600] 1°51000 *46000 810y [
Pyrene 41)) 1900] [*42000 42000 600[J 5]
Butylb 50011 64]J 920[U 900{U 990[u 460]
3,3-Di 500[U 400|U 920|U | 980[U 990[U 460)
B 203 960 [-21000 [F18000 300[4 28|
Chiysene 2413 950|  [*19000 18000 460]s 42
bis(2-Ethythexyliphthal 100]J 850) 230|4 890[J 430)0 180)
Di-n-octyiphthalate 500U 400|U 920[U 990]U 990[U 460)

Oa 500[U 1500] |*24000 J |*18000 640[J [3
| K 500]U 470 2300[J 4600]J 200]J 460}
Benzo(s)pyrene 1904 820 6800]J [*15000 J 370[4 32|

{1,.2.3-cd)p S00)U 720 “ools | 7700[J 290}J 28}
Dibenzo(a,hjanthracene 500{U 110[4 780| 1300 990[U 480|
{Benzo(g h.ieryiene 500]U 520 3600J ~—8300]J 220J 23]

U - Not d UJ-D Timit app J - Quanti pp
A e 402178-OA0ss.xis  * - From dilution snalysis; R - Rejecied; EB/TB - Equipment/Trip Blank 1212/00Q7:36 AM; 4 of 6




Sediment Semivolatite Organic Analysis By Method OLM04.2BNA (ug/kg)

Site: Centredale Manor

Case: 0175H; SDG: D02179-0A
EPA Sample Number D02302 D02303 D02304 02305 __ Nl
| Station Location WRO-SD-2063.01 MAP-SD-2053-01 | |WRM-SD-205501 | - [WRM-SD-2057-01
Date Sampled 92000 /20100 %2000 9/20/00
Dale £ d - 00| 28000 10/5/00 9/28/00
Date Analyzad 10/8/00) 1 I 10/8/00 10/8/00,
Dilution Factor 3 2.9 3 3
Percent Solids . 44.0) 64.0| 420 28.0] |
[Benzaienyde 5 SIIE seolu . T70]JEB |
|Prenat 1] 990U 960[U 1900]JEB 900[U
Bis{2-Ch Y 1] 990[U 960[U 990[UJ 990U
2-Chiorophenol v Teaolu 960|U 1800[J 99010
2 0 0 T eeolu —900[UJ 996U
o a— By ol ol
Acetop v~ 990[U 960|U 890{UJ 090|U_|
4-Methytphenol U 990[U 960[U 990[us 900U
N-Niroso-dh-n-p i Ul 990[U 960U 1400[J 890|U
Hexachio vl 980|U 960|u 990[UJ 890[U
Nirobenzeno =~ (U .89V | 960]U se0ju) 990[U_
Isophos . v 990/ 960|U 290[UJ 990[U_|
2-Nitr ] Y] 980[U 960[U 890]UJ 990(U
2.4-Dimethyiph U 890JU 960[U 800]WJ 990[U
Bis(2-Ch Y "] 930{U 960U 880{UJ 990|U
241 V] 880[U 960|U 860]UJ 990U
Napi u 880U 980jU 110]J 160{s
4-Chioroaniine U 890]U 860[U 980[UJ 990{U
I diens U 990 ggolul ——gaalii 1
Cap u 990[U 960(U 880[UJ 990U
4-Chioro-3-methyiphanol U 950U 960|U 2200(J 990[U_|
2-Methyinaphthalene U 930U 960{U eg0[UJ 100}4
Hexachh i U 960(U 960U 990[UJ 980|U
24,6 P U 990]U 960]U 990|Ud 900[U
2.4,5T o u 2500]U 2400(U 2500{UJ 2500(U
1,1-Biphanyl ol 860U 960{U 990[Ud 990[U |
2-Chioronagh u 990[U 260U 990[UJ 990(U
2-Nitroaniine u 2500[U 2400{U 2500{UJ 2500{U
Oimethyiphthalate ul 890(U 96010 990(Ud 93010 |
26Diniroloiene " Ju| " gg0lU 960(U 950|UJ 280|U
| Acenaphthylene T 62{) 960[U 180|J 240[J
3-Niroaniline U] B 25000 2400[U 2500[Ud 2500(U_
Acenaphth Ul 110[4 960|U 18004 580}
2,4 el 2500[U 2400|U 2500{UJ 2500{U
Lidirophendl uj 2500(U 3400]U 2200/J 2500[U"
O T 76|13 960{U 220]3 30l
U - Not detected; U - Detection limit app J-Q pp
\ m dale\d02179-OA0ss.xIS  * - From dition R - Rejected; EB/TA - Equi Trip Blank

1212/00Q7:36 AM; 5016

C



Sediment Semivolatile Organic Analysis By Method OLM04.2BNA (ug/kg)

Site: Centredale Manor

Case: 0175H; SDG: D02179-0A

[EPA Sample Number 002302 D02303 502304 502305
Station Location 'WRD-SD-2063-01 MAP-SD-2058-01 WRM-SD-2055-01 'WRM-SD-2057-01
Date Samplex 972000 9/20/00 /20000 $/20/00)
Data B/28/00 9/26/00) 10/5/00 9/28/00
|Date Anatyzed 10/9/00 10/9/00 10/8/00, 10/9/00
Ditution Factor 3 29 3 3
lpmxsoms 440 64.0 420 28.0
QC identifier None None — None Nons —
2,4-Diniirotol 1] 980]U 960|U 12004 980[U
[ Diethytphthalate U 990U 960{U 990[ud 990U |
[Fiuorene 1] 140/ 860U a70[d €50[J
4-Chioraphenyl-phenyleth u 950[U 960{U 990[Ud 990]U
4-Ni i 1Y 250014 2400{V 2500{U) 25001
4,6-Dinitro-2-methyiph [v] 2500[U 2400[U 2500|uJ 2500[U
N-Nitroso-diphenylami U 980[U 960U 290]UJ 290U
4B henyt-phenyleth ] 980[U 960U 990[UJ 900|U
Hexachlorob U " ge0|U 960)U 990(Ud 980U
Atrazine U 080[U 960]U 990[UJ 890|U
|Pentactiorophencl ] 25000 2400V 14000 2500V
Phenantivene J 1600) 98)J 440014 5600
A [ 300]J 960U 870(y 1400
Carbazole u 180[J 960[U 3204 850[J
Di-n-Butyiphthalate U 880]u 960|U 1800[J 990U
Fiuoranthene 9 2600 2001J 3300(J 9500
Pyrens J 2400 240|J 6500|J *7100,
Butylbenzyiphthaiate U (T 98|y 880/UJ 950U
3,30 u 990{u 960{U 990{UJ 930{u
Benzo{ajanthracene J 1100] 190[J 5500[J 4000 |
|Cheysene J 1200] 180}J 41004 3500
{pis2-Ethylhexyliph J 830]3 310 500004 4700
Di-n-octy u 890[u 960|U 980U 990]u
Benzofbjluoranth J 1800 2300 *13000(J 8500
Banzo(k) [ 490 1002 450[J 1800
Benzo(a)pyrene J 1100/ 130} 390014 3500
{ {1,2,3-cd)pyr J 800lJ | 120(J 3000[J 2700
Dibenzo(a,hjanthracense m 130 960jU 620]J 450]J
Isonzo(!,n.l)pem J 650]J 100{J 3800[J 2100
U - Not UJ-D Nmit app J - Quantitation approximale;
h 102179-OA0ss.Xis  * . From dilution Is; R - Rejecisd; EB/TE - Equipment/Trip Blank

12/12/00@7:36 AM; 6of 6




Aqueous Semivolatile Organic Analysis By Method OLMO4.2BNA (ug/)
Site: Centredale Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number D02184
Station Location CMS-RB-091900A |
Date H10/00|
Date 21700
Dale Analyzed T/500)
Diution Faclor 1
{Percent Soids
QC [Rinanie Blank
Berzaldehyde ei.l
Phenol 7|4
Bis{2-Chioroethyl)sther 10U’
|2-Ctorophenol 10/U
[2Mathdghenl__ o}
2.2 -axybis{1-Chloroprop 10]U
A 10]u
4-Methyiphenol 10[0
[N-Nitroso-di-n-propylamine 10[U
Hexachlorogthane 10|V
Nitr 10]U
op 10ju
2-Nitrop 10[U
241 y 10[u
Bis(2-Chiorosthoxy)methane 100
2,40 D 1o|u
1ofu
4 10U
Cap 10[U
4-Chioro-3-methylpl 10U
2-Methyinaphihalene 10U
Hexachiorocyciopentadiene - 10{0
24,65 pher 0[]0
2,4,5-Trichiorophenol 25|U
1,1"-Biphenyl 10[u
2-Chioronaphthalens 10ju
2-Niirosniine 25|U
Dimethylphinak 10U
2,6-Dinitrotoluene 10U
Acenaphthylene 10ju
N - 25[U
Acenap 10[U
2,4-Dinkt 25[U
4-Nitrop 25[U
D 0 10[u
n #02179-OAosa.xis

U - Not detecled; UJ - Detection kmit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination

-

1212/00Q)7:38 AM; 10f 2

-



Aqueous Semivolatile Organic Analysis By Method OLMO04.2BNA (ug/)
Site: Centredale Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number DO2184
Station Location CMS-RB091800A |~
Dalte Samp L 19700
Dale I 921700
Date Analyzed 1500
Dilution Factor 1
[Percent Saids
QC identifier Rinsate Btank
PR —
Iz.mmm 10U
Ighmmmb 10y
[Fluorene 10U
4-Cl phenyt-p 10{U
4,6-Dinitro-2 25|U
[N-Nitros: 0ju
n A 10[U
Hexa 10U
[Atrazine _ 10l
Pentachiorop - 25U
[Phenantivene 10U
10]u

Carbazcle . oju
Di-n-Bulylp - 1)U
Fi th . 10|V
Pyrens 10jU '
B p . 10|V
|3.3-Dichiorobenzidine | 10ju
|Benzofajanttwacene s 10y
Chrysene =~ R 10y
pis-Ethythexylphthalaie | 101U
Ginocyphtharate 1 10U’
Benzo(b)uoranthene i L
Benzo(kMiucranthans 1. 10V
Benzo(ajpyrens N P - 7
IMQ&_ O, [ [
5 _ 10lu

Y _‘ 10jU

U - Not d d; UJ - D limit app J - Quantitation approximate;
d02179-OAosa.xs . From diution analysis; R - Rej EB/TB - Equipment/Trip Blank 12/12/00Q7:38 AM; 20f 2




Sediment Pesticide/PCB Analysis By Method OLM04.2P (ug/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02178-0A

[EPA Sampie Number [D02179__ lrmng~ “|po2183 002185 02188 D02187
Station Location CMS-DU-091900A RAB-§0-2068-01 | |RAB-SD-2070-01 | |DYP-5D-2065-01 | |DYP-50-2066-01 | |WRM-SD-2056-01
Date Samp S/18/00 /1800 /1800 /1900 /19/00) 9/19/00
Dale E d ,,, 27100 &277/00 02700 ¥27/00 SR7R0) 927100
[Date Analy 10/12/00 10/12/00) 10/12/00 10/12/00 10/12/00) 10/12/00|
[Diustion Fackor 1 1 1 D 1 1]
Percent Sokids 59.0) 56.0 71.0 840 47.0 50.0
Idoniifier Field Dup, WRM-6D-2056-01 {None INcre [Field Dup, WRM-D-2068-01
sipha-8HC 3.0[u 3.0[u 2.0[U 20[U 2.0/U 3.0u
beta-BHC 3.0/u 1.0lu 2.0[u 20U 2.0u 3.0lu
3ofu 3.0[U 20lu 2.0[U 2.0Ju 30U
3.0[0 3.0Ju 2.0]u 20[U 2.0lu 3.0U
QFL - a0y 20[U 2.0u
.0ju 30U 2.0[U 20[U 2.0[u 3.olu
oju 3.0lu 2.0[U 20lU 20U 3.0[0
.0lu 30U 20[U 20(U 20U 3o0lu
0 5.0|U 4.0{U 40[U 5.0[U 5.0]u
.0[U 5.0/U 2.0[U 40[0 7.0 5.0ju
.0[U 50[U 4.0[U 4.0]U 5.0U 5.0jU
0lU s.0]U 4.0[U 4.0[u 50U 50U
(] 5.0[U 4.0[U 4.0)u 5.0[U 5.0[U
.0JU 50U 4.0[U 40lU s.o[u 5.0[u
0|u 9.0 a.0[u 40]u 5.0[u s.0ju
u 25U 22U 20| 24[U 25|U
0|U 5.0[U 4.0jU 4.0[U 5.0[U 5.0U
0lU s0[u 4.0lU 40[U 5.0[U 5.0[U
- 20/ 26{Y- 26f 3¢}
u 3.0[U 2.0lu 20[u 2.0[u 3.0[u
u 250|u] 220[u 20000 240(U 250(i
u 50[U 43ju 40ju 48U sofu
U 100]0 87[u 79[V o7lu 100|U
U soju 43U qfu]” 48ju 50|U
U . 50U 43|u 40ju 48lU 50|U
1] s0[U 43|U 40[u 481U 50[U
u so0ju 43[u 150§ 48U 50|U
] 50[u 43U 40{u 48]U 50{U
U - Not d UJ - Detection mit app J-Q pproxi
n le\d02179pestps.ds - From dilution is; R - ERMB - ITrip Blank ? 12/12100@7:43 AM; 10(3

C C



Sediment Pesticide/PCB Analysis By Method OLM04.2P (ug/kg)
Site: Centredale Manor

Case: 0175H; SDG: D02179-0A

[EPA Sample Number [D02188 DO2181 002192 002193 D02301 D02302
Stalion Location WRM-5D-2062-01 | |CMS-DU-092100A MAP-S0-2061-01 MAP-S0-2058-01 | |MAP-SD-2060-01 | |WRD-SD-2063-01
Date S S1N00 821700 w21/00 3/20/00 /20/00 9/20/00
Date E: 9727700 27100 927100 27/00 9/27/00] 9/27/00)
Dale Analyzed 10/12/00 10716/00 10/16/00) 10/16/00 10/16/00 10/16/00
Dilution Factor 1 1 1 1 1 1
|Parcent Sofids 83.0 70.0 67.0 63.0) 74.0 44.0
QC identifier Nove Fleid Dup. MAP-SD-2081-01 | |Field Dup. MAP-SD-2061-01 | |None None None
alpha-BHC 20[U 2.0[U 2.0[u 3.0]0 2.0[u 3.0[u
beta-BHC 2.0[U 2.0[U 2.0[U 3.0[u 2.0lu 30U
deita-BHC 20[U 2.0[U 2.0u 30U 2.0[U 3.0[U
gamma-BHC 2.0{U 2.0[u 2.0[u 3.0]u 2.0[u A.0jU
Heplach 20[U 2.0[u 20Ju a.0lu 2.0[U 3.0lu
Aidrin 20{U 2.0[U 20U 30|u 20[U 3.0lU
Epoxk 20[U 2.0lu 2.0[u a.oju 2.0[U 3.0[u

[Endosuifan | 20[U 2.0lU 20]u 30lu 20[u 3.0[U
|Dietdrin 4.0[u 5.0[U 5.0]U 5.0[u 50U 5.0/U
4,4'DOE 40[U 50[U 5.0]U 5.0|U s0lU 5.0]U
Endrin 4.0[U 5.0)U 5.0]U 5.0]U 5.0]U 5.0lU
Endosuifen (I 40U s.0lU s.0[u 5.0[U 50[U 5.0(U
|4.4-000 40U 5.0[u 5.0[U 5.0/ s0lu 22
{Endosuifan Sulfate 4.0[u 5.0[U solu 5.0]U 5.0/U 50]U
|4450T 40U 5.0[u 5.0]U 5.0[U 5.0U *520
|Methoxychi 20V 23jU 23[u 25]U 23[u 25U
Endrin Ketone 4.0[U 5.0[U 5.0JU s.0u 5.0[U 5.0[U
Endrin Aldehyd 40[u s.0[u 5.0]U 5.0[U 50U 50[U
| sipha-Ch 20V 2.0[u 20 3.0jU 2.0{U 3.0(U
gamma-Ch 4.0 20[u 2.0U 3.0[u 2.0[u 3.0]U

P 200[U 230|U 230[U 250[U 230[U 280]U0
Arodor-1016 40U 47[0 47y 50]U as5lu (50
Asocior-1221 80[u 94U 93ju os[u %0[u 100U}
Arodor-1232 40[U a7ju 47[u 50|U as[u 50U
Arocior-1242 40U 47|u a7|u soju 45lu 50[U
Arocior-1248 40U 47[u 47lu s0jU 45(U 50[U
Arocior-1254 40U [0 47U 50]U 45U s0{u
Arocior-1260 40lu 47ju a7ju 50[U 45lU 50]U

U - Not uJ-D Wil app J - Quantitation approximate;
le\d02179pesips.ds  * . From dilution analysis; R - Rejected; EB/TB - Equipment/Trip Blank contamination 12/12/0087:43 AM; 20f3




Sediment Pesticide/PCB Analysis By Method OLMO04.2P (ug/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-0A

[EPA Sample Number [D02303 'D02304 D02305
Station Location MAP-5D-2058-01 | |WRM-SD-2055-01 | |WRM-SD-2057-01
Date Samp 8/20/00| ¥20/00 6720000
Dale Exiracied /27200 V27100, /27100
Date Analyzed 10/16700| 10/17/00 10117700
Diulion Fackor 1 1 1
Percent Solids 64.0) 42.0 28.0)
aipha-BHC 2.0jU 3.0[U a.0[u
beta-BHC 2.0lU 30lu aoju
deita-BHC 2.0U 30Ju 3.0ju
gamme-BHC 20[u 3.0[U 3.0[U
Heptachior 20U 3.0[U _ EX
Aldrin 2.0[0 3.0)U 3.0U
Heptachior Epoxi 2.0[u 3.0[L 3.0[U
Endosulfan | 2.0jU 30U 3.0[u
|Dieidrin 5.0[u 5.0[u 5.0ju
4, 4-DDE 5.0[U 1 48
Endrin 5.0/u 50[U 5.0[U
Endosulfan Il 5.0[0 50lU 5.0[U
{4.4-DDD 5.0lU 5.0[U 52
E Sulfata s.0[U 5.0]u 5.0[U
{4.4-007 5.0[U 5.0[U s.0lu
I y 24[U 25(U 25[U
Endrin Ketone: 5.0[uU 5.0[u 5.0[U
Endrin Y 5.0[U 50[U 5.0[U
anl 1 anlul T T YIS
gamma-Cl 5.0) 30ju 3.0ju
Toxag 240{U zsolu 250[U
Aroclor-1016 49U s0ju s0[U
Arocior-1221 8810 100{U 100[U
Arocior-1232 48(u soju 50lU
Aroclor-1242 43lU 50{u soju
Aracior-1248 49lu 50{u 50U
Aroclor-1254 49U 50[U 2200
|Arocior-1280 48[U 50]u sofu
U-Not
Py 0217 XIs  * . From diution analysis; R -

posiy

detected; U - Detecion imit approximate; J - Quaniitation approximate;

12/12/00@7:43 AM; 30f 3

C




Aqueous Pesticide/PCB Analysis By Method OLMO04.2P (ug/)
Site; Centredale Manor
Case: 0175H; SDG: D02179-0A

JEPA Sample Number [D02184
Station Location CMS-RB-091900A | |
Date Sampled 1500
Dale E; 821700
Date Analyzed 10/5/00
Diiution Facior 1”
[Porcant soaes
QC identifier Rinsate Blank
alpha-BHC 0.05[U ]
beta-BHC 0.05|u
delta-BHC 0.05]U
Iglmml—ch 0.05/u
I 0.05]U
Aldrin 0.05]u0
[ for Epoxida 0.05/U
Endosulfan | 0.05|U
| Dietdrin 0.10[U
4,4-DDE 0.10}U
Endrin 0.10]U
Endosulfan It 0.10|0
4.4-DDD 0.10|U
Er Sulfate 0.10{U
4.4-DOT 0.10{U
0.50{U
[Endrin Ketone 0.10[U
|Endrin 0.10{
|alpha-Ch 0.05|U
gamma-Chlord: 0.05|U
Toxap 5.0[U
Aroclor-1016 - 1.0[u
Arocior-1221 20[V|
[Aroclor-1232 1.0[0
Arodior-1242 N 10U
| Arodlor-1248 S
|Asacior-1254 1.0[u
|Arodior-1260 1.0|U

179pestpa.ds

U - Not

UJ - Detection limit ap

* - From ditution

J - Quantitation approximale;
VTrip Blank i

lysis; R - Rejected; EBITB - £

12/11200Q7:44 AM; 1011




TETRA TECH NUS, INC.
) 55 Jonspin Road » Wilmington, MA 01887-1020
(978) 658-7899 » FAX (978) 658-7870  www.tetratech.com

RAC1-EPA-2728 J
Contract No. 68-W6-0045
December 13, 2000

Ms. Christine Clark

Regional Sampie Control Coordinator

U.S. Environmental Protection Agency

Office of Environmental Measurement and Evaluation
60 Westview Street

Lexington, Massachusetts 02421

Subject: Tier Il Inorganic Data Validation, W.A. No. 043-TATA-016P
DAS Case 0175H, SDG D02179-1A
Katahdin Analytical Services
Centredale Manor Site, North Providence, Rhode Island

TAL Metals/ Acid Volatile Sulfide/Simultanepusly Extractable Metals (AVS/SEM):
15/Sediments/ D02179, D02182, D02183, D02185, D02186,
D02187, D02188, D02191, D02192, D02193,
D02301, D02802, D02303, D02304, D02305
(Field Duplicate Pairs: D02179/D02187,
D02191/D02192) J

1/Aqueous Rinsate Blank/ D02184
1/Soil Performance Evaluation Sample/ D02181
Dear Ms. Clark:

Tetratech NUS, Inc. (TtNUS) performed a Tier || data validation for the target analyte list {TAL)
metals analytical data and acid volatile sulfide/simultaneoysly extractable metals (AVS/SEM)
analytical data for DAS Case 0175H, SDG D02179-1A, from sediment samples collected by
TtNUS at the Centredale Manor site. The TAL metals analysis was performed according to the
CLP ILMO04.0 Statement of Work, and the AVS/SEM analysis by the Allen, H. E. et al Method
(December 1991), as modified by the TtNUS Technical Specification No. S00-RAC1-151. The
Tier |l data validation was performed as required in the a%)roved September 1999 Sampling
and Analysis Plan. The data were validated according to the Region |, EPA-NE Laboratory
Data Validation Functional Guidelines for Evaluating Inorganic Analyses, modified February
1989.

The data were evaluated based on the following parametars:

Data Completeness

Holding Times

Calibration Verification

Field and Laboratory Blank Analyses \J



Ms. Christine Clark
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ICP Interference Check Sample Results
Matrix Spike Recoveries

Laboratory Control Sample Results
Laboratory Duplicate Results

Field Duplicate Precision

Furnace Atomic Absorption Results

ICP Serial Dilution Results

Detection Limits

Sample Quantitation

Performance Evaluation Sample Results

* All quality control criteria were met for this parameter.

Table | summarizes the validation recommendations, which were based on the following
information:

Data Completeness

The laboratory was contacted on November 27, 2000 about missing entries for some
instrument calibrations in the Form XIV (Analysis Run Log). The laboratory responded on
November 28, 2000 that the calibrations were performed. The corrected forms were received.
on December 1, 2000. The laboratory was contacted on December 6, 2000 about a missing pH
for the rinsate blank sample and about the limits for the solid laboratory control samples (LCS)
in the Form VI, which were reported as percents instead of mg/kg. The laboratory responded
on December 6, 2000 that if the pH was not noted on the Sample Receipt Condition Report,
then the sample was properly preserved. A list of the LCS limits in mg/kg was received on
December 11, 2000. The laboratory was also contacted on December 6, 2000, about some
apparent dilutions in the AVS raw data that were not reported in the AVS reporting forms. The
laboratory responded on December 11, 2000 that there was a dilution for the analysis of sample
D02192. The corrected AVS reporting form for D02192 was received on December 11, 2000.
No post-digestion spikes were performed for analytes that did not meet required criteria for the
matrix spike pairs; no action is required.

Holding Times

The holding time quality control limit of 28 days for mercury was exceeded in the SEM analysis
for the sediment samples. The positive and non-detected mercury results in the SEM analysis
are quallified as estimated (J, UJ).

Calibration Verification
TAL Metals

The percent recoveries for cadmium, chromium, and seleniumn in the TAL metals analysis were
outside the 80%-120% quality control (QC) criteria in the CRDL standard analysis. The positive
resuits < 3x CRDL and the non-detected results for selenium are qualified as estimated (J, UJ)
in all samples since the recovery was below the criteria; the results may be biased low. The
positive cadmium results < 3x CRDL are estimated (J) in affected samples since the recovery
was above the criteria; the results may be biased high. The positive chromium results < 3x
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CRDL are estimated (J) in affected samples since the recoveries were below and above the
criteria. These results are uncertain due to poor linearity near the CRDL.

Simultaneously Extracted Metals !

The percent recoveries for cadmium and nickel in the SEM analysis were above the 120% QC
criterion in the CRDL standard analysis. The positive results < 3x CRDL are gualified as
estimated (J). The resuits may be biased high.

Field and Laboratory Blank Analyses

TAL Metals )

The laboratory and field blank analyses were used to calgulate the maximum concentrations of
the following contaminants affecting the sediment samples for the TAL metals analysis:

Analyte Maximum Concentration Action Level
{pg/L) {mg/kg)
Mercury ! 0.17 ) 0.43 ]
Nickel 12.1 ‘ 12.1
Potassium_ 637 ' 637
- Silver” 3.5 3.5
Sodium 56.7 56.7

» i ' i
Blank actions were applied to affected samples for mercury, nickel, potassium, silver, and
sodium.

: : { .
The laboratory blank analyses were used to calculate the maximum concentrations of the

following contaminants affecting the aqueous rinsate blank sample, D02184, for the TAL metals
analysis: .

4

Analyte Maximum Concentration Action Level
{ug/L) (ug/l)
Calcium 148 740
Iron 55.1 276
Sodium 56.7 284

Blank actions were applied to the rinsate blank sample for calcium, iron, and sodium.

Simultaneously Extracted Metals

The laboratory blank and field blank analyses were used to calculate the maximum

concentrations of the following contaminants affecting the sediment samples for the SEM
analysis:
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Analyte Maximum Concentration Action Level Action Level
(ug/t) (ugit) {umol/g)
Nickel 10.75 53.756 0.0769
Zinc 104.8 524 0.671

Blank actions were applied to affected sediment samples for nickel and zinc.

The following actions apply for blank contamination in the TAL metals and SEM analyses:

Accept values > Action Level.

Report as (U) values > 2x IDL and < Action Level. The reporting limit is the associated

value.

* Report as (UJ) values < 2x IDL and < Action Level. The reporting limit is the associated

estimated value.

ICP Interference Check Sample Results

The following analytes were detected in the ICSA solution for the TAL metals analysis at an
absolute level greater than 2x IDL when these analytes were not supposed to be present in the
solution: selenium, barium, cadmium, potassium, and zinc. Estimate (J) positive results and
(UJ) non-detected results for the analytes with levels of interferents of 50% or more of that in
the ICSA solution and reject (R) positive results if the reported concentration is due entirely (=
80%) to the interfering analyte. The samples listed in the table below have iron at levels greater
than 50% of their respective levels in the ICSA solution. Therefore, the following actions were

taken:
Sample Analyte Sample Sample Estimated Action
Affected Concentration | Interferent-Fe | Interference
(ug/L) (ug/) (bg/lL)

D02192 Selenium 2.6 184210 4.7 Reject
Barium 311 184210 1.9 Accept

Cadmium 10.6 184210 5.6 J

Potassium 1763 184210 733 J
Zinc 857 184210 -5.6 Accept
D02302 Selenium ND 112670 2.9 Accept
Barium 1156 112670 1.2 Accept
Cadmium 482 112670 3.5 Accept

Potassium 1932. 112670 448 J
Zinc 4126 112670 -3.5 Accept
D02305 Selenium ND 104330 2.7 Accept
Barium 534 104330 1.1 Accept

Cadmium 18.8 104330 3.2 J

Potassium 4308 104330 415 J
Zinc 2497 104330 -3.2 Accept
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The positive sample results for cadmium and potassiym in the TAL metals analysis are
estimated (J) in the samples indlicated above due to posilive ICP interference attributed to iron;
results may be biased high. The positive selenium result in D02192 is rejected (R) since the
reported concenlratioh might be due entirely (> 80%) to tHe iron interference. The non-detected
selenium results in 02302 and D02305 are not affecled by positive interference and are
therefore accepted without qualification. The positive resuits for barium, cadmium, and zinc are
accepted without qualification in the samples indicated above since the estimated interference
accounted for less than 1% of the reported sample concentration.

Matrix Spike Racovgries

TAL Metals \

Results of the matrix spike analysis for TAL metals were putside the 75%-125% QC criteria for
antimony, manganese, and sdlenium, and lead. The fositive and non-detected results for
antimony, manganese, and selenium are estimated (J, UJ) since the percent recoveries were
below the limits. The results may be biased low. The rgositive lead results are estimated (J)
since the percent recovery was above the limits. These rasults may be biased high.

Acid Volatile Sulfide/ Simultaneousty Extracted Metalﬁ

mercury, and AVS. The positive results for copper and mercury are estimated (J), and the non-
detected results for mercury are rejected (R), since the 'percent recoveries were below 30%.
The positive results may be biased low, and the non-ddtected mercury results may be false
negatives. The positive and non-detected AVS results are estimated (J, UJ) since the results
are below 75%. These results may be biased low.

Results of the matrix spike anagsis for AVS/SEM were I:;;Iow the 75% QC criterion for copper,

Laboratory Duplicate Resuits i
TAL Metals |

i
The relative percent difference (RPD) for lead was greater than the 35% QC criterion for
sediment samples in the laboratory duplicate analysis of [TAL metals for sample D02185. The
positive lead results are estimated (J) due to poor laboratory duplicate precision.

Simultaneously Extracted Metals

The relative percent difference (RPD) for lead was greater than the 35% QC criterion for
sediment samples in the laboratory duplicate analysis of $EM for sample D02193. The positive
lead results are estimated (J) due to poor laboratory duplicate precision.

Field Duplicate Precision
TAL Metals
The relative percent difference (RPD) for manganese was greater than the 50% QC criterion for

sediment sampies in the TAL metals analysis for the field duplicate pair D02179/D02187. The
RPDs for chromium, iron, lead, and manganese were greater than the 50% quality control
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criterion, and the absolute differences for arsenic and nickel were greater than the 4x CRDL QC
criterion for sediment samples for the field duplicate pair D02191/D02192. The positive results
for chromium, iron, lead, and manganese are estimated (J) due to poor field duplicate precision;
and the positive and non-detected arsenic and nickel results are estimated (J, UJ) due to poor
field duplicate precision.

Simultaneously Extracted Metals

The RPD for copper and lead were greater than the 50% QC criterion for sediment samples in
the SEM analysis for the field duplicate pair D02191/D02192. The positive copper and lead
results are estimated (J) due to poor fieid duplicate precision.

Sample Quantitation

The percent solids content for sample D02305 was below 30%, and the sample weight for
mercury in the TAL metals analysis was insufficient to compensate for the low % solids. The
positive mercury resuit for D02305 in the TAL metals analysis is estimated (J).

Performance Evaluation Sample Resuits

Performance evaluation sample D02181 (ICC00850) was provided by the EPA and used to

evaluate the laboratory’s ability to correctly identify and quantitate TAL metals. All results were
within limits.

Overall Assessment of the Data
TAL Metals

The TAL metals data are acceptable for use as qualified. The positive results < 3x CRDL and
non-detected results for seienium are estimated (J, UJ); and the positive cadmium and
chromium results < 3x CRDL are estimated (J) due to poor or high CRDL standard recoveries.
Reporting limits for mercury, nickel, potassium, silver, and sodium are raised in the sediment
samples due to laboratory and/or rinsate blank contamination. Reporting limits for calcium, iron,
and sodium are raised in the rinsate blank sample due to laboratory biank contamination. The
positive results for cadmium and potassium are estimated (J) in several samples due to positive
ICP interference attributed to iron; and the positive selenium result in D02192 is rejected (R)
since the reported concentration might be due entirely to the iron interference. The positive and
non-detected results for antimony, manganese, selenium, and lead are estimated (J, UJ) due to
poor or high matrix spike recoveries. The positive lead resuits are estimated (J) due to poor
laboratory duplicate precision. The positive and non-detected results for arsenic, nickel,
chromium, iron, lead, and manganese are estimated (J, UJ) due to poor field duplicate
precision. The positive mercury result in D02305 is estimated (J) due to the low % solids
content.

Acid Volatile Sulfide/Simultaneously Extractable Metals
The AVS/SEM data are acceptable for use as qualified. The positive mercury results - are

qualified as estimated (J) due to exceeded holding time. The positive cadmium and nickel
results < 3x CRDL are qualified as estimated (J) due to high CRQL standard recoveries.
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Reporting limits for nickel and zinc are raised in the sedifent samples due to laboratory blank

contamination. The positive copper and mercury results afe estimated (J), and the positive and
non-detected AVS results are estimated (J, UJ), due to p

detected mercury results are rejected (R) due to mat
positive lead results are estimated (J) due to poor laboratory duplicate precision. The positive

2000

copper and lead results are estimated (J) due to poor field duplicate precision.

NOTE: TAL metals and SEM sample resuilts less than 2x IDL and less than the CRDL are

estimated (J) due to uncertainty in values near the mstmrrient detection limit.

Sincerely,

i

Ann L. Franke
Data Validator

% 7'?’(, { e — ;
uz
ILe d Chemlst |

PMO - (g

Tables:

Enclosures:

Table i: Recommendation Summary Tabies
Data Summary Tables

Data Validation Worksheets

PE Sample Score Report 1
Communication/Phone Logs

Field Notes (in SDG D02179-0A) '

Technical Specification No. S00-RAC1-151 (ln SDG D02179-0OA)
CSF Audit (DC-2 Form)

DQO Summary Form

c: Anna Krasko (EPA) w/o enc.
S. Parker (TtNUS) wi/o enc.
File NO400-2.6 w/ enc.

-

r matrix spike recoveries. The non-
spike recoveries below 30%. The
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CENTREDALE MANOR

DAS Case 0175H, SDG D02179-1A
Table | - Recommendation Summary for TAL Metals Sediment Samples

Aluminum Magnesium
Antimony  J° Manganese J*°
Arsenic N Mercury Je
Barium Nickel g
Beryllium Potassium  J*
Cadmium  J'¢ Selenium S R
Calcium Silver Al
Chromium  J%° Sodium A
Cobalt Thallium
Copper Vanadium
Iron ) Zinc
L ead JS.T.B

if the field is blank, the qualifier is A - Accept the data.

A'-

J-

J2

B

J4-

-

J&-

S

Accept the data but raise the reporting limits due to blank contamination.

Estimate (J) positive results <3x CRDL due to high CRDL standard recovery. Results
may be biased high.

Estimate (J, UJ) positive results < 3x CRDL and non-detected results due to poor CRDL
standard recovery. Results may be biased low.

Estimate (J, UJ) positive results < 3x CRDL and non-detected results due to poor
linearity near the CRDL.

Estimate (J) positive results in samples indicated in data validation letter due to positive
ICP interference attributed to iron. Results may be biased high. Also, raise the reporting
limit for potassium due to blank contamination.

Estimate (J) positive results due to high matrix spike recovery. Results may be biased
high.

Estimate (J, UJ) positive and non-detected resuits due to poor matrix spike recoveries.
Results may be biased low.

Estimate (J) positive results due to poor laboratory duplicate precision.

Estimate (J) positive results due to poor field duplicate precision.
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JlO_

R'-

Estimate (J, UJ) positive and non-detected results due to poor field duplicate precision. J
Also, raise the reporting limit for nickel due to blank contamination.

Estimate (J) positive result in sample D02305 dué to low % solids content. Also, raise

the reporting limit in the sediment samples due to Wlank contamination.

Reject (R) positive result in D02192 since the reported concentration might be due
entirely to iron ICP interference. The result may be a false positive.
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CENTREDALE MANOR

DAS Case 0175H, SDG D02179-1A
Table | - Recommendation Summary for TAL Metals Aqueous Sample

Aluminum Magnesium
Antimony Manganese
Arsenic Mercury
Barium Nickel
Beryllium Potassium
Cadmium Selenium J!
Calcium A Silver
Chromium Sodium Al
Cobalt Thallium
Copper Vanadium
Iron A Zinc
Lead

If the field is blank, the qualifier is A -~ Accept the data.
A'- Accept the data but raise the reporting limits due to blank contamination.

J'- Estimate (UJ) non-detected result due to poor CRDL standard recovery. Result may be
biased low.
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CENTREDALE MANQR

DAS Case 0175H, SDG D0R179-IA
Table | - Recommendation Summary for AVS/SEM Sediment Samples

Aluminum Magnesium
Antimony Manganese
Arsenic Mercury J3 R
Barium v Nickel J
Beryllium Potassium
Cadmium  J? Selenium
Calcium Silver
Chromium Sodium
Cobalt Thallium
Copper e Vanadium
Iron Zinc Al
Lead e AVS J*

If the field is blank, the qualifier is A - Accept the data.

Al-
J-

J-

S

Accept the data but raise the reporting limits due tq blank contamination. ,
Estimate (J, UJ) positive and non-detected results due to exceeded holding times.

Estimate (J) positive results <3x CRDL due io high CRDL standard recoveries. Results
may be biased high. Also, raise the reporting limit for nickel due to blank contamination.

Estimate (J) positive results due to poor matrix spike recoveries. Results may be biased
low.

Estimate (J, UJ) positive and non-detected results due to poor matrix spike recoveries.
Results may be biased low.

Estimate (J) positive results due to poor laboratory duplicate precision.
Estimate (J) positive results due to poor field duplicate precision.

Reject (R) non-detected results due to matrix spike recoveries below 30%. Results may
be false negatives. 2



Sediment TAL Metal Analysis (mg/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-1A

.002182 002183 ¢ |D02183 | Joo2186 002187
_{RAB-SD-2069-01 | |RAB-SD-2070-01 |  |DYP-SD-2065-01 | TOYP-SD-2066-01 WRM-§0-2056-01
918/00] v1e00; | 9/19/00 Y1900 - ¥19/00
[1 IR 1 1]
83.8 48.7 50.2
None Field Dup. WRM-SD-2056-01
E— vy
3000 3190 4390
0.64]UJ 0.60[UJ 0.80]UJ
124 21 1.4]J
N7 55.8 300
0.28 0.65 1.0
0.57[0J 0.73[¢ 0.53[UJ
789 1590 795
1074 70.8]4 5310
LY I 5.0 25
125 489 150
80704 7960[J 477014
308jy | 1320
1410 932
184)4 2144
0.03jU | 0.22]u
9.9[UJ 17.00
252[U 400{U
0.52]uJ 0.48[uJ ]
G0l arlu] ST
R ol )
LR K I ¥ < 1} .
88 10.8 -
gel T T

1 U - Not UJ - Detection limit app J - Quantitation approximate;
n:\deptistaMdvtable\centredate\d02179ms.xis * - From dilution analysis; R - R ; EB/TB - [Trip Blank inati 1213/00@1:03 PM; 10f3




Sediment TAL Metal Analysis (mg/kg)
Site: Centredale Manor
Case: 0175H; SDG: D02179-1A

o0zigs T [oozel D0Z152 ] [poais DOZ0T | D020z
WRM-50-2062-01 | o MAP-8D-206101 MAP-50-2056-01 MAP.50-2060-01 | [WRD-D-2063-01 |
Y100 82100 | NG 42000 2 i
- - I e e R e n e -
L mr . T . I i Y
None Field Dup. MAP-§D-2061-01 Field Dup. MAP-8D-2081.01 thone
s — —
2000 2400 2470
R 2.5)d 0.571UJ
28)J 1374 0.97]J
45.1 64.1 38.1
0.33] 047 043
1.5 2.2]J 0.96|4
899 1390 1390
28 | 0.8} 175(d
20 6.0] 3.5
108 119] 63.5
8500,J 37900].1 4770(J
1230]J 270(J 91.0)J
523
219)J
0.04{UJ
11.0JuJ
47[U
0.46[uJ
L TTTITA
0.991U
AT
e 1
o .
U - Not d; UJ - Detection limit J - Quantitation approximale;
ny ity \d02179ms.xis * . From dikution R - Rejected; EB/TB - E fTrip Blank inati 121200 1:03 PM; 20f 3

C

C



Sediment TAL Metal Analysis (mg/kg)
Sita: Centredale Manor
Case: 0175H; SDG: D02179-1A

R A 2 WO W . Ty
SisfonLocation __ {MAP-SD-2058.01 | WRM.SD:2085.01 | T Wi 85208761 |
i seseol [T el LT aR0Re]

U-Not U4 - Detection limit approximate; J - Quantitation approximate;
n Mavtable) 18\d02179ms.xis  * - From dilution analysis; R - Refected; EB/TS - EquipmentTrip Blank i 1213/00@1:03 PM; 3of 3




Aqueous TAL Metal Analysis (ugh)
Site: Centredale Manor
Case: 0175H; SDG: D02179-1A

EPA Sample Number 1002164 .
Siation Location

U - Not Us- D fimit approxh J - Quantiation approximate;
n\dephistatfdviablel d02179ma.xis * - From dilution Is; R - Rejected; EB/TB - Equipment/Trip Blank 12/13/00@1:06 PM; 10f 1

C




Sediment Acid Volatile Sulfides/Simultaneously Extracted Metals Analysis (umolig)

Site: Centredate Manor
Case: 0175H; SDG: D02179-1A

[EPA Samele Number .jooze D02182 D02183 002185 002186 __ | [Do2187 L]
Station Location _|cMs-DU-091900A RAB-5D-2065-01 RAB-5D-2070-01 DYP-SD-2085-01 DYP-50-2086:01 | | WRM-8D-2056-01 |
Date Sampled ) w1800 9/18/00 21800 919/00 wigoo | LALLY I
1 1 1 1 1 1
B %7 5.0 704 2.2, 237 CX]
|Flekd Dup. WRM-5D-2056-01 | _ {None None None None Field Dup. WRM-SD-2056-01
R A R S
v . 0.00141) _0.0028] ~_ 0.00018]U 0.0011J _0.0074[J] 0.000717J
0.028}J 0.12J 0144 0.46[J 0611 0.015{J
0.044J _eay 0.029,4 0.22[J (X 0.031]J
0.00005, R R 0.0001]J Ry T T R
) 0,039(0J [XE] 6.051(UJ 0.37 T 0,027.0J
I 0.25[U 0.84 0.35[U 14 2.5 0.17.
[Acid Volatée Sulfide ' 1) 1]uJ 1|0 1]0J 2] 10J
A3
7
U - Not delected; U.J - Detection imit approximate;
n bleh \J021791A xis J - Quantitation approximate; R - Rejectsd 121300@10:48 AM; 10f3




Sediment Acid Volatile Sulfides/Simultaneously Exiracted Melals Analysis (umol/g)

Site: Centredale Manor

Case: 0175H; SDG: D02179-1A

[EPA Somple Number____—D0Z188_ D02191 D02162 D02193 D02301 —]_'D02302 I
Station Location ‘WRM-SD-2062-01 | |CMS-DU-092100A MAP-$D-2061-01 MAP-SD-2058-01 | _|MAP-S0-2060-01 WRD-§D-2063-01 |
Sampied ) 821700 $/21/00 ¥20/00 ©/20/00 92000
1 1 i T 1
i 50.0 75.2 48.0) 718 36.0
Fiold Dup. MAP-50-2081-01 | {Fieid Dup. MAP. 101 |_INone T i N
- 10012 - 0.0089) 0.0075J 000200 | 0082
78 T oe 0.51[J “oM)) ~ 0.035[3 ] 1.3]J
.48 0.83 0.67/d 0.038[J 1.2[J
Ry 0. R R R 0.0001[J
y 0350 034 0.15}J 0.029[UJ | 0.52
g 29) 24 0.27]U_| 13.6]
2| 4y 44 1jUd 1]

02179,

U - Not detacied; UJ - Detection kmit approximate;

C

J - Quantitation approximale; R - Rejected

12/13/00@10:48 AM; 2013

-




Sediment Acid Votatile Sulfides/Simultaneously Extracted Metals Analysis (umol/g)
Site: Centredale Manor
Case: 0175H; SDG: D02179-1A

_.|pozsos | [Oo2304 D02305 n
... iMAP-§D-2058-01 WRM-SD-2055-01 WRM-S0-2057-01
! 7Z000, 92000 92015,
R . _ !‘
1 1]
396 756
None N
0.18 0.027!
15.3[4 2\ |
2.7[J 2.1)
0.0001|J IR]
1.4 1.2)
14.3] 78
41y 4{)
U - Not UJ - Detection limit app

WOZTHS s 4 - Quanitation sppraximate; R - Rejected 121300@ 10:48 AM; 30l 3




1 N TETRA TECH NUS, INC.
. 55 Jonspin Road » Wilmington, MA 01887-1020
’ (978) 658-7899 « FAX (978) 658-7870 = www.tetratech.com

RAC1-EPA-2722 J
Contract No. 68-W6-0045
December 12, 2000

Ms. Christine Clark

Regional Sample Control Coordinator

U.S. Environmental Protection Agency

Office of Environmental Measurement and Evaluation
60 Westview Street

Lexington, Massachusetts 02421

Subject: Tier | Data Validation, W.A. No. 043-TATA-016P
DAS Case 0175H, SDG D02179-1B
Katahdin Analytical
Centredale Manor Site, North Providence, Rhode Island

Total Organic Carbon/Grain Size Distribution:
15/Sediment/ D02179, D02182, D02183, D02185, D02186,
D02187, D02188, D02191, D02192, D02193,
D02301, D02302, D02303, D02304, D02305
(Field Duplicate Pairs D02179/D02187 and
D02191/D02192) J

Dear Ms. Clark:

Tetra Tech NUS (TtNUS) performed a Tier | data validation on the total organic carbon
(TOC) and grain size distribution analytical data for DAS Case 0175H, SDG D02179,
from sediment samples collected by TtNUS at the Centredale Manor site. The TOC
analysis was performed by the Lloyd Kahn method and the grain size analysis was
performed by the ASTM D422-63, both according to the TtNUS technical specification
S00-RAC1-0151. The Tier | data validation was performed according to the September
1999 approved Sampling and Analysis Plan. The data validation was performed using
the Region I, EPA-NE Data Validation Functignal Guidelines for Evaluating
Environmental Analyses, December 19396 criteria.

A Tier | data validation is based only on the following parameter:
* . Data Completeness (CSF Audit — Tier [)

* - All criteria were met for this parameter.



Ms. Christine Clark
December 12, 2000
Page Two

Data Completeness
The data package is complete and action is not required.

The data presented in the Data Summary Tables are unqualified for data validation
parameters.

Please contact L. Terzis at (978) 658-7899 should you have any questions or comments
regarding this information.

Sincerely,
(inda Ty~
Linda Terzis

Data Validator

Lelceen

cy Buzman
C Lead Chemist

PMO—@

Tables: Data Summary Tables and Grain Size Graphs — Unvalidated

Enclosures:  Field Sampling Notes (in SVOC/Pest/PCB SDG D02179-0A)
Technical Specification (in SVOC/Pest/PCB SDG D02179-OA)
CSF Audit (DC-2 Form)
DQOC Summary Form

c A. Krasko (EPA) w/o enc.
S. Parker (TtNUS) w/o enc.
File NO400-2.6 w/ enc.



Sediment Total Organic Carbon Analysis (mg/kg) UNVALIDATED DATA

Site: Centredale Manor

Case: 0175H; SDG: D02179-1B
[EPA Sample Number 002179 D02182 D02183 002185 D02186
Station Location CMS-DU-081900A RAB-SD-2068-01 RAB-SD-2070-01 DYP-SD-2065-01 DYP-SD-2066-01
Date Samp _ 9/19/00 /1800 /18700 N19/00 V1900
Date E:
Date Analy 927700 27/00) 927700 /27100 27100,
DhtonFacr | . 1 . 1 1 1 1
Percent Solids 60.5 50.1 .8 80.4 41.9)
QC Identifies Fiold Dup. WRM-SD-2066-01 None INone Norve None
Total Organic Carbon 13200 6640 128 1350 20400

\J021791Blocs.xis U - Not detected; J - Estimaled value below CRQL 1212/00@6:49 AM; 10f 3

C

C



Sediment Total Organic Carbon Analysis (mg/kg)
Site: Centredale Manor

UNVALIDATED DATA

Case: 0175H; SDG: D02179-1B
[EPA Sample Number [DGZ187 D0z188 D02191 002192 D02301
Station Location [WRM-SD- WRM-SD-2062-01 CMS-DU-092100A MAP-SD-2061-01 MAP-SD.2058-01 MAP-SD-2060-01
DateSampled | 9/19/00 B 31900 /21100 921700 9120100 9/20/00)
Date Extracted o
Dats o 927700 5/27100) 612700 /27700 9727100 927700
|Diution Facior - 1 i 1 i 1 1
Percent Sallds T 57.9) 61.4 619 519 494 764
QC Identifier [Field Oup. WRM-5D-2056-01 None " |Fieid Dup. MAP-5D0-2061-01 | _|Field Dup. MAP-SD-2061-01 _|__[Nove
|To'a| Organic Carbon 11500 1980 | 54200 39600 41800 4050

ble\ le\d021791Btocs.xis

U - Not detected; J - Estimated valua below CRQL

12112/00Q6:49 AM; 20f 3




Sediment Total Organic Carbon Analysis (mg/kg) UNVALIDATED DATA
Site: Centredale Manor
Case: 0175H; SDG: D02179-1B
{EPA Sampie Number D02302 002303 D02304 D02305 1
Station Location WRD-SD-2063-01  [MAP-SD-2050-01 | |[WRM-SD-2055-01| _|WRM-50-2057-01|
Date Samp 9/20/00 9/20/00 9/20/00] 9/20/00|
Date Extracied |
Date A d ¥27100) /27100 9728/00) 9/28/00
Plulon Factor I 1 1 1
Percent Sollds 45.6 434 35.5| 28.7
QC Identifier Nons None - iNone {Nona
Total Organic Carbon 44500 11400) 79700 76600

dale\d021791Blocs.ds

U - Not detected; J - Estimated value below CRQL

C

12/12/00@06:49 AM; 3 of 3

C



A aa UG VIS VA VD UY ADLIVE 4aLs

Sample preparation by: D2217
Clieat: Katahdin Analytical Project No.: 20000 ETR(s) #: 79829

Client Code: KATANA Job No.: 20000 SDG(s): 79829
Date Received: 21-Sep-00 Start Date:  26-Sep-00 End Date: 10-Oct-00
| LabID: 430726 Sample ID: D02179 1
Percent Solids: 62.1% Maximum Particle Size: 9.5 mm
Specific Gravity: 2.65 Shape (> #10): Subrounded
- Hardoess (> #10): Hard
coarse gravel | finegravel [crssand| medsand | finesand | silt i clay
R i i
T
Ll T |
T T
M
L
100000 10000 1000 100 10

Particle Size, microns (um)

100

i7a

Sieve Particle Percent | Incremental
size size, um finer percent CMs-pu-0N900 A
3 inch 75000 100.0 0.0 '
2inch 50000 100.0 0.0
1.5 inch 37500 100.0 0.0
I inch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0
378 inch 9500] 1000 0.0
#4 4750 97.8 22
#10 2000 944 34
#20 B50 89.8 4.6
#40 425 81.6 8.2
#60 250 70.1 11.6 Dispersion of soil
430 180 60.6 9.5 for hydrometer test
#100 150 54.8 58 by mechanical mixer
#200 75 39.0 15.8 with metal paddie.
Hydrometer 35.2 193 19.7 operated for at least
| 224 17.8 1.6 one minute within a
13.1 13.0 4.7 dispersion cup with
9.3 114 1.6 125 mis sodium
68 1.1 0.4 hexametaphosphate
33 83 2.8
1.4 23 5.5

Percenl finer by weight

v
Submitted By: Q/Z@"\ ' Date: IW‘I};‘O .-':. STL - Burlington  79829ps::Report



raruacie dize of Soils'by ASTM T)422
) Sample preparition by:  “D221F s
Clieat: mm-w Project No.:- -"20000°* __ETRG)#: ™ :
Client Code: KATANA .- _ “JobNo.: - 20000 SDG{s): < = 79829

sl . ) —ae— e
Date Reccived:  21-Sep-00 : Sunmu.m’ End Date: 10-0ct-00 -~ = -2t
| Lab ID: 430727 Sample ID: D02182 ~ - 1
Percent Solids: 66.7% Maximam Particle Size: 19 mm
Specific Gravity: 2.65 . Shape (> #10): Subrounded
= Ha!'dncu (> #10): Hard
coarsegravel | finegravel (crssand| medsand | fnesand st | day
RS ey I N AR R RN 11T 100
I Hl ey T 7 i T { ! %
T | [ N A i T 1
B . N : ! - \ ! ! 2 ! . - w
A IR N T | K|
L L L gt I —
. T N — T e §
\ i (PR i \-\ ‘ : . ! . >
— i STt T = { Aty :lﬁ‘;-
- . ! T 1 T _a0 S
i - i i ; 8
. - : ] - LA w0
[ N L | ' : : : &
: S —F — 20
it st Bt — e I 10
i i i ! . ' e — 0
100000 19000 1000 100 10 1
Particle Size, microns (um) \ \,
Sieve | Paticle | Percent |incrementsl  RAG-SD- 2009 -0l
size size, um finer percent
3 inch 75000 100.0 0.0 j
2inch 50000 100.0 0.0 '
1.5 inch 37500] _ 100.0 00 '
| inch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0
3/8 inch 9500 97.7 23
#4 4750 92.4 5.3
#10 2000 84.2 3.2
#20 850 69.0 15.2
#40 425 48.0 210
#60 250 30.5 17.5 Dispersion of soil
#30 180 232 73 * for hydrometer test
%100 150 200 3.2 by mechanical mixar
#200 75 12.7 73 with metal paddle,
Hydrometer 36.1 59 6.8 operated for at least
23.0 3.8 2.2 one minute within a
13.4 3.5 0.3 dispersion cup with
9.5 3.5 0.0 125 mls sodium
6.5 3.5 0.0 hexametaphosphate
] 33 13 332
0.0 1.3

v 1.3 }
NV Y G
Submitted By: /[T 7\*/ . Date: 191900 L STL- Burlington  79829ps:iReport
r



Particle Size of Soils by ASTM D422

Sample preparation by: D2217
Client: Katahdin Analytical Project No.: 20000 ETR(s)#: 79829

Client Code: KATANA Job No.: 20000 SDG(s): 79329
Date Received: 21-Sep-00 Start Date:  26-Sep-00 Ead Date: 10-Oct-00
| LabID: 430728 Sampie ID: D02183 |
Perceat Solids: 31,7% Maximum Particle Size: 19 mm
Specific Gravity: 265 Shape (> #10): Subrounded
[ Harduess (> #10): Hard
coarsegravel | fnegravel [crssand| medsand | fnesand | silt | clay
- < T - n - 100
S N— YT R ——
i \.‘1 B ; I H : %
) : : :
e LT T i g
IXJ_,-' |r nl“ £I\l . -_70:;.
: ” ¥ 7 . s < H
. - 0 5.
f ! [ | 1 ¥ so "__7
w S
»
30 ;
0 =
- - 10
: 0
100000 10000 1
Particle Size, microns (um)
Sieve Particle Percent | Incrementa!
size size, um finer percent .
T nch 75000] 1000 0 RAG-sP-2070-01
2 inch 50000 100.0 0.0
1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0
348 inch 9500 84.6 15.4
#4 4750 779 6.7
#10 2000 66.4 1.5
420 850 514 15.1
#40 425 375 13.9
%60 250 26.7 10.3 Dispersion of soil
#30 130 18.6 8.1 tor hydrometer test
#100 150 14.3 42 by mechanical mixer
4200 75 58 8.5 with metal paddle.
Hydrometer 36.7| 2.7 3.1 operated for at least
| 233 19 0.8 one minute within a
13.4 1.9 0.0 dispersion cup with
9.4 1.7 0.2 125 mis sodium
7.0 0.8 0.8 he: phosph
3.4 0.8 0.0
v 4 0.0 0.8
. o
Submitted By: ?7% mwk_/— Dace: 10{i9p367 < STL - Burlington  79829ps::Report



rarucie dize o Sols by ANLM DAZ2
: Sample preparation by: - Dni7n=$~ -
Client: Kmhdmﬂyuul Project No.:. .,20000 . ETR(s) #: 79829,79862

Client Codet - Katana - T "JobNo: 20000 T SDG(s): 79829
Date Received: 21-Sep-00 = | Start Date:  26-Sep-00 End Date: 17-Oct-00
[ Lsb ID:'430725 j Sample IP: D02185 i
Parcent Solids: §1.7% Maximum Particle Size: 19 mm
Spetific Gravity: 2.65 Shape (> #10): Subangular
H Hardness (> #10): Hard
coarsegravel | fnegravel |crssand| medsand | finesand  |: sitt | clay

w
o
Percent finer by weight

40
30
—_—20
10
. —o— 0
100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Particle Percent | Incremental -
size size, um finer’ percent 'D‘(’P_so—zo(,s-0|
3 inch . 75000 100.0 0.0 ;
2 inch 50000} 100.0 0.0 ;
L5 inch 375001 100.0 0.0 .
1 inch 25000] 100.0 0.0
3/4 inch 19000 100.0 0.0
3/8 inch 9500 72.6 274
[ 4750 53.3 1383
£10 2000 50.1 8.7
#20 850 44.9 5.2
#40 425|354 9.6 ‘
460 250 214 13.9 Dispersion of soil
#80 180 13.8 7.6 for hydrometer test
#100 150 1.2 2.6 by mechanical mixer
#200 73 8.1 3.1 with metal paddie.
Hydrometer 36.7 3.6 4.6 operated for at least
233 27 0.8 one minute within a
1335 [K) 0.3 dispersion cup with
9.6 1.9 0.0 123 mls sodium
| 6.9 1.1 0.8 hexametaphosphate
! 3.5 1.1 0.0
v 1.4 0.3 0.8

Submitted By: Date: lﬂume U STL - Burlington  79862ps::Report




Particle Size of Soils by ASTM D422

Sample preparation by:  D2217
Client: Katahdin Analytical  Projeet No.: 20000 ETR(s) #: 79829,79862

Percent finer by weight

Client Code:  Katana Joh No.: 20000 SDG(s): 79829
Date Received: 21-Sep-00 Start Date:  26-Sep-00 End Date: 17-Oct-00
|
[ Lab ID: 430730 Sample ID: D236 |
Percent Solids: j4.2% Maximum Particle Size: Med sand
Specific Gravity: ;tg_z Shape (> #10): NIA
13 Hardness (> #10): N/A
coarsegravel | finagravel jcrssand| medsand |  finesand | sit | clay
—_— ot ] doi b
i T
P T A4 N L
I ! LR AL O
: e
P .
400000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Particle Percent | Incremental e-0|
size size, um finer percent -SD-2 Dbl @~
3 inch 75000f 100.0 0.0 Lals
2 inch 50000  100.0 0.0
1.5 inch 37500] 100.0 0.0
| inch 25000 100.0 0.0
3/4 inch 19000f 100.0 0.0
3/8 inch 9500 100.0 0.0
#4 4750 1000 0.0
#10 2000 100.0 0.0
#20 850 99.7 0.3
#40 425 97.6 2.1
#60 250 83.9 13.7 Dispersion of sojl
#30 180 62.5 214 for hydrometer test
#100 150, 49.4 13.1 by mechanical mixer
#200 75 25.7 237 with metal paddle,
Hydrometer 36.2 11.9 13.8 operated for at least
23.0 10.3 1.6 one minute within a
13.4 8.6 1.6 dispersion cup with
9.5 7.0 1.6 125 mls sodivm
6.9 3.4 1.6 hexametaphosphate
3.3 3.8 - 1.6
v 1.4 0.3 3.0

I
Submitted By: /?a//m\—"’" Date: l@lsmi i STL - Burlington  79862ps::Report



rarticle Size of Soils by ASTM D422 * -

Sample preparation by:
Clienty Katahdin Anglytical Project No.:

Client Codet  Katana
Date Received: 21-Sep-00 .

Job No.:

D2217

20000

20000 ETR(s) #: 79829,79862

SDG(s): 79829

Start Date: 26-Sep-00 Ead Date: 17-Oct-00

[ Lab Dz 430731

Sample §: DOZ157 ]

Percest Solids: §8,6%
Specific Gravity: 2.65

Maximum Particle Size: Crs sand
Shape (> #10): Subrounded
Hardness (> #10): Hard

Percent finer by weight

100000 10000 1000 100
Particle Size, microas (um)
Sieve Particle Percent | Incremental
size size, um finer percent

3 inch 75000 100.0 0.0
2inch 50000] 100.0 0.0
1.5 inch 37500 100.0 0.0
1 inch 25000 100.0 0.0
3/4 inch 19000] 100.0 0.0
3/8 inch 9500} 100.0 0.0
#4 4750 100.0 0.0
#10 2000 99.6 0.4
#20 850 98.4 1.2
#40 425 94.7 17
#60 250 87.5 72
480 180 79.2 83
4100 150 73.8 3.5
#200 75 60.0 13.9
Hydrometer 34.5 25.7 34.3
22.1 22.7 3.0
12.9] 18.3 4.4
9.3 16.8 1.3
6.7 13.8 3.0
32 10.9 3.0
v 1.4 7.9 3.0

Submitted By: \“‘*/.L/—“D.u: “QME

10

wem- SO- z0%-0|{

Dispersion of soil

for hydrometer test
by mechanical mixer
with metal paddle,
operated for at least
one minute within 2
dispersion cup with
125 mis sodium

hexametaphosphate

STL - Burlington

79862ps::Report



Client:
Client Code:

rarucie dIze o1 dDoOUs DY AdAM UjLL
Sample preparationby:  D2217

Katana

Katahdin Analytical  Project No.:

Date Received: 21-Sep-00

20000

Job No.: 20000

ETR(s) ¥: 79829,79862
SDG(s): 79829

Start Date:  26-Sep-00 End Date: 17-Oct-00

[

Lab ID: 430732

Sample ID: D02188

-

Percent Solids: §3.8%

Specific Gravity: 2.65

'

Maximum Particle Size: 19 mm
Shape (> #10): Subrounded
Hardaess (> #10): Hard

coarse gravel | finegravel (crssand| medsand | finesand | silt | day
—————t - - 100
— AN SN S , :
S 1 S S e S . ©
[ . i \n; Pt t i . . g0
SRR [} PN Y ¢ L ] : 70
it \ | i [ | Ty | : B i i !
[N i [N T i 1 : . 80
. T i X\ = ras T
= T ~ . i
: T N B 0
f : i 30
i N =
JE T P .- __...\ T et e 200
o 10
—_ : S, ——— 0
100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Particle Percent | Incremental
size size, um finer percent
3 inch 75000f 100.0 0.0 D-2062-0 ]
Zinch | _50000] 1000 0 WM -3 )
1.5 inch 37500f 100.0 0.0
1 inch 25000] 100.0 0.0
3/4 inch 19000| . 100.0 0.0
3/8 inch 9500 84.6 154
(2] 4750 76.1 8.4
#10 2000 63.3 124
#20 850 4.5 19.2
#40 425 28.6 159
#60 250 17.9 10.7 Dispersion of soil
#80 180 12.2 5.7 for hydrometer test
£100 150 9.6 2.6 by mechanicai mixer
#200 75 4.8 4.8 with metal paddie.
Hydrometer 36.6 4.1 0.7 operated for at least
| 23.2 54 0.8 one munure witnin 4
i 13.5 26 038 dispersion cup with
{ 9.7 1.8 0.3 125 mis sodium
i 6.6 1.0 0.8 hexametaphosphate
| 3.3 1.0 0.0
v 14 0.3 0.3
Submitted By:. Date: IOI.!}QG‘_‘ 3 STL - Burlington  79862ps::Report

Percent finer by weight



Sample preparation by: | D22174.-5.
Clieat:. Katshdin Anslytical  Project No.: . ..20000 - ¢  ETR(s) #: 79829,79862

Client Code:  Katana .., SDG(s): 79829
Date Received:: 21-Sep-00 Start Date: 26-Sep-00 End Date: 17-Oct-00
[ LabID: 431659 Sample 1D: DO2191 i
Percent Solids: 11.7% Maximum Particle Size: 19 mm
Spedific Gravity: .65 Shape (> #10): Subangular
le‘neu (> #10): Hard
coarsegravel | finagravel [crssand| medssnd | fnesand | sitt 1 clay
~r i - T - + 100
AR ;\\ '||l! H oo H 1]
: : iy A . e
T + \: | [ D B L T _90
: A NEEA ; T M
i L ﬁl\f 1 X S E T T &
— 1 + R T M LI B il
o TN T — "
| DTN | IR : L - - 80
<t TR T ¥ -
, I F S — T ——— . ®
- : N ‘ e
He R \‘ —t - iy 19
1T 1 S~ : Ll i!
S T "t
O L
Y HEI OO, —
100000 10000 1000 100 10 1

Particle Size, micronas (um)

Sieve Particle Percent | Incremental
size size, um ﬁmn: percent  CMS ~ DU -0931 00 A
Sinch | 75000  100.0 00,
2inch 50000} 1000 - 0.0 ]
1.5 inch 37500] _100.0 05|
1 inch 25000 100.0 0.0 :
3/4 inch 19000 100.0 0.0
3/8 inch 9500 78.1 21.9
[ 4750[ 582 9.8
#10 2000/ 40.1 18.1
#20 850 27.5 12.6
#40 425 18.3 9.2 .
#60 250 124 5.9 Dispersion of soil
#80 180) 9.6 2.3 . for hydrometer test
#100 150! 8.5 1.1 by mechanical mixer
#200 75 6.4 2.1 with metal paddle.
Hydrometer} 36.7 4.1 2.3 operated for at least
| 233 3.1 0.9 one minute within a
i 135] 3.4 0.0 dispersion cup with
| 9.4 22 0.9 125 mls sodium
J 6.3 1.2 0.9 hexametaphosphate
} 3.4 12 0.0
v 1.4 1.2 0.0

s
Submitted By: Date: 10/19/03 = STL - Burdington  79862ps::Report

Percent finer by weight



Client Code:

Particle Size of Soils by ASTM D422

Dp2217
20000

20000

ETR(s) #: 79829,79862
SDG(s): 79829

26-Sep-00 Ead Date: 17-Oct-00

. Stn\ple preparation by:
Client: Katahdin Analytical  Project No.:
Katana Job No.:
Date Received: 21-Sep-00 Start Date:
| LabID: 431060

Sample ID: D02192

L]

Percent Soiids: §9.9%
Specific Gravity: 2,65

i

coarsegravel | finegrsvel [crssand| medsand |

Maximum Particle Size: 37.5 mm

Shape (> #10): Subangular
Hardoess (> #10): Hard

fine sand

Particle Size, microns (um)

Sieve Particle Percent | Incremental
size size, um finer percent

3 inch 75000/ 100.0 0.0
Z inch 50000] 1000 00
1.5 inch 37500 1000 0.0
1 inch 25000 76.3 23.7
3/4 inch 19000 76.3 0.0
3/8 inch 9500 67.9 83
#4 4750 515 164
#10 2000 373 14.2
#20 850 27.5 9.8
#40 425 19.1 [X]
#60 250 12.9 6.2
#80 180 9.8 3.2
#100 150 8.4 td
#200 75 5.7 2.7
Hydrometer 364 43 0.9
| 23.1 4.0 0.8
| 15.4, 1.0 0.0
| 9.4 2.5 1.5
| 6.8 23 0.0
| 3.4 1.3 0.3
v 1.4 1.0 0.8

{ 66

Date: 1045700 =

10

MAP- - 206(-0|

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle,
aperated for at least
one minute within a
dispersion cup with
125 mls sodium
hexametaphosphate

100

30
70

30
20
10

Percent fines by weight

STL - Burlington  79862ps::Report



rarucie dize of Soils by ASTM D422

Sample preparation by:  D2217
Clieats Katahdin Anplytical Project No.: 20000 ETR(s) #: 79829,79862

Client Codes  Katans JobNo.: 20000 SDG(s): 79829
Date Receiveds _21-Sep-00 Start Date: M End Date: M
i
[ LabTD: 431061 Sample 1D: D02193 |
Percent Solids: 75.7% Maximum Particle Size: 19 mm
Spetific Gravity: 2.65 $hape (> #10): Subrounded
: Hardaess (> #10): Hard
coarsegravel | finegravel [crssand| medsand |  ficesand | sit !
| IR A ] 1 IR
i : AN R N N DA 1 IR
: N H . B 1 ! T f
U ! iy il
N - ' i N
! TN 11 . ] [H i AT
17 TN . N Tt fpev] s o
an : ~ . -
i } il L iri o L
i [ 1 ﬁl
NG s
\ L
N
N
by
N i
— T
100000 . 10000 1000 100 10
Particle Size, microns (um)
Sieve Particle Percent | Incremental
size size, um finer percent . mpe- SO=- 2058 -0/
3 inch 75000(  100.0 0.0 |
2 inch 50000{ 100.0 0.0
1.5 inch 37500 100.0 0.0 h
Tinch 75000] _ 100.0 0|
3/4 inch 19000]  100.0 X
378 inch 9500] _ 74.8 B2
[ 4750] _ 58.2 165 .
#10 2000 44.8 13.4
#20 850 30.7 14.2
#40 425 19.6 1.1 .
#60 250 133 6.2 Dispersion of soil
#30 180 9.3 3.5 _ for hydrometer test
#100 150 8.0 1.3 by mechanical mixer
#200 . 75 4.3 3.7 with metal paddle.
Hydrometer 36.9 2.7 1.6 operated for at least
| 233 27 0.0 one minute within a
13.3 1.9 0.8 dispersion cup with
94 [K] 0.0 125 mis sodium
6.8 1.9 0.0 hexametaphosphate
3.2 1.1 0.3
v 1.4 0.3 0.8

Submitted By: (%fﬁa‘/\—/’ _Date: 1010000 ©° STL - Burlington

100

- 90
. 80
- 70

8

3
Perceni finer by weight

20

10

79862ps::Report



Particle Sizéof Soils:by-ASTM D422.- % tts
Sample preparatio by: D221 e,

100000

Client: Katahdin Analytical Projeet No.: - 20000 ETR{s) #: 79829,79862
Client Code: . Katana - - - - ~ JobNo: - 20000 SDG{s): - 79829
Date Received: _21-Sep-00 Start Date: _26-Sep-00  End Date: _17-0ct-00
[ LabID: 431062 Sample ID: D02301 |
Percent Solids: 35.7% Maximum Particle Size: 19 mun
Specific Gravity: 2.65 Shape (> #10): Subrounded
E‘: Hardness (> #10): Hard
coarsegravel | finegravel |crssand| medsand | finesand | sitt | clay
I ORI b S T T S T AT N - 100
<|;||:r; 1 N Ll H [ . * 90
1 HF | e i . : :
: — — i %
S ; T
— 2 » g
: w =
E
T T H 3 £
- - &
20
- 10
9
10000 . 1000 100 10 1
Particle Size, microas (um)
Sieve Particle Percent | Incremental
size size, um finer percent
inch 75000]  100.0 0.0 MAP- SO~ 20600}
Zinch 50000] _100.0 0.0
1.5 inch 37500] 100.0 0.0
Linch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0
3/8 inch 9500 93.2 6.8
H4 4750 80.8 12.4
#10 2000 66.7 t4.1
#20 850 HES 153
#40 425 34.6 16.3
#60 250 24.3 10.2 Dispersion of soil
#80 180 20.8 3.6 for hydrometer test
#100 150 19.4 1.3 by mechanical mixer
#200 75 12.1 24 with metal paddle,
Hydrometer 36.7 3.1 140 operated for at least
23.3 24 0.7 one minute within a
13.5 2.4 0.0 dispersion cup with
9.3 1.7 0.7 125 mlis sodium
6.8 1.7 XY Aeadiisiapitospiikic
33 0.9 0.7
v 14 0.2 0.7

Submitted By:

..7 — Date: IW}M -

STL - Burlington

79862ps::Report



Particie Size of Soils by ASTM D422
Sample preparationby:  D2217

Client: Katahdin Analytical  ProjectNo.: 20000 '  ETR(s) % 79829,79862
Client Code:  Katana Job No.: 20000 SDG(s): 79829
— P S ——
Date Received: 21-Sep-00 Start Date:  26-Sep-00 Ead Date: 17-Oct-00
[ Tab1D: 431062DPF Ssmple l'ﬁ: DOBOIREP |

Percent Solids: §4.3% Maximum Particle Size: 19 mm

Spedific Gravity: 2.65 Shape (> #10): Subrounded
. Hardness (> #10): Hard
coarsegravel | finegravel [crssand| medsand | fine sand |; sitt I clay
YL S S TR B VA M e
‘ P —— Th - 90
o ~ T
s L N g0 -
i T [ERIE] =
1! !:-’rl! Ny + Tt -70%0
| [N . e 2z
if N , - f 60 s.
NS 0%
‘ o S
. 2
: . 20
10
: oo .. 0
100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Particle Percent | Incremental -
size size, um finer percent MAC-S O 2’0“’0’0}
3 inch 75000 100.0 0.0
2 inch 50000 100.0 0.0
1.5 inch 37500 100.0 0.0
| inch 25000 100.0 0.0 .
M4 inch 19000 100.0 .00 I
3/8 inch 9500 94.1 59
#4 4750 85.7 8.4
#10 2000 69.3 16.4
#20 850 33.4 15.9
#40 425 34.8 8.6
#60 250 239 10.9 Dispersion of soil
#80 180, 204 3.5 for hydrometer test
#100 150 19.2 1.2 by mechanical mixer
#200 75 17.2 2.0 with metal paddle.
Hydromerer 36.9 24 148 operated for at least
| 233 - 24 0.0 one minute wichin a
13.5 1.7 0.7 dispersion cup with
9.6 1.7 0.0 125 mis sodium
6.6 1.7 0.0 hexametaphosphate
33 Lo 0.7
v 1.4 0.2 0.7
YR i
Submitted By: Date: 1019760~ ~ STL - Burlington  79862ps::Report



ASTM D221 73 3331e™

Date Received: 21-5ep-00
[ LsbID: 431063 :=*. ~ Sample ID: D02302 < -~ . |
Percent Solids: 44.]% Maximum Particle Size: 19 mm
Specific Gravity: 265 * ~ Shape (> #10): Subrounded
s Hardness (> #10): Hard
coarsegravel | finegravel |crssand| medsand | finesand | siit | clay
ro—g—o—om; S S | 1Y WA TTT T ;10
T T S T T 1 ! T
! : : D L i1 ] i
R S T N : - w0
A ——H T 3
B ;.f;ffl }; : ; T SR t 70 %
T — “ :
- — - - -850 3
; — ' ! i i, &
: 93
! ] i | 1. 11 : | ! ‘ . Jo E
g ’ O i IR H
; - — [
- —_— 20
(R n T - 10
Lt i 1 it 2l Ly — 0
100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve | Particle tcremensl  WEP— SP-2063 -0
size size, um percent
T 0.0
" Zinch ] X 0.0
1.5 inch 37500 100.0 0.0
1 inch 25000/ 100.0 0.0
3/4 inch 19000 100.0 0.0
3/8 inch 9500 96.6 34
#4 4750 89.5 7.1
#10 2000}  34.1 53
#20 850/ 75.8 8.3
#40 425 66.7 9.1
#60 250 58.4 8.3 Dispersion of soil
#80 180/ 51.8 6.6 for hydrometer test
#100 150 47.7 4.1 by mechanical mixer
#200 75 38.8 8.9 with metal paddie,
Hydrometer 36.9) 6.2 . 326 operated for at least
23.3 6.2 0.0 one minute within a
13.5 62 0.0 dispersion cup with
9.5 62 0.0 125 mls sodium
| 6.9 43 1.9 hexametaphosphate
| 3] 2.8 K]
v 1.4 0.6 2.2

sion DI i
Submitted By: //l—. Date: 10/15/00 - STL - Burliagtos  79862ps::Report



rartcle Size of Soils by ASTM D422

Sample preparation by:  D2217

Client: Katahdin Analytical  Project No.: 20000 : ETR({s)#: 79829,79862
Client Code: _ Katana JobNo: 20000 - SDGls): 79629
Date Recsived: m Start Date: 26-Sep-00 Euad Date: 17-Oct-00
n
[ Lab ID: 431064 Sample ID} D02303 |
Percent Solids: 59.9% Maximum Particle Size: Crs sand
Specific Gravity: 265 Sthape (> #10): Sybangular
. Hardpess (> #10): Brittle
coarse gravel | fine gravel la:snndl medsand | fnesand | ! silt clay
RN 1:-:5:. o §| 100
L e-i 4 : [ . L B N H .\

ShT o oo : PN i %0
— i - i . ; 80
RN N N L T S G ]
I S T T W e

i PR TR M 60 2
[ L1 T i - -
- — - 2
; 7 50 §
] L ¢

: ——— 40 ©
- 5
— 3 &
T - B
20
—— . e i wee 2mmee 10
K O ——— 0
100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Particle Percent | Incremental
size size, um finer percent - _
3 inch 75000 100.0 50 maP- 3D -2059 -0}
2 inch 50000 100.0 0.0
1.5 inch 37500 1000 0.0
1 inch 25000] 100.0 0.0
3/4 inch 19000{ 1000 0.0
3/8 inch 95001 100.0 0.0
#4 4750 100.0 0.0
#10 2000 99.9 0.1
#20 850 97.4 2.6
#40 425 87.2 10.2
#60 250 658 213 Dispersion of soil
#80 180 4.1 21.7 for hydrometer test
#100 150] 32.5 t1.6 by mechanical mixer
#200 75 12.4 20.1 with metal paddle.
Hydrometer 36.6 8.7 1.3 operated for at least
] 232 7.0 1.6 one minute within a
| 13.4 7.0 0.0 dispersion cup with
| 9.3 54 1.6 125 mis sodium
| 6.6 EX] 1.6 h hosph
| 3.4 38 0.0
v 1.4 0.5 3.2
. aseo
RSl
Submitted By: #Q_L \-—/ Date: 10/19/00 STL - Burlington  79862ps::Report
/



Client Code:  Katana

Date Received: 21-8ep-00 ™ ""*  Start Date: . 26-5¢p-00

== i

- LabTD: 431065 __—__ .. .,._.Squle.m:.DOﬂo—;..
Percent Solids: 31,3% Maximum Particle Size: 9.5 mm
Specific Gravity: 2,65 Shape (> #10): Subrounded
I Harduess (> #10): Brittle. hard

medsand |  finesand |’

silt- R | clay

111

100000

Particle Size, microns (um)
Sieve Particle Percent | Incremental
size size, um finer - | - - -
Sinch | 75000] 1000 00 wem -S> - 2osY O/
2 inch 50000 . .100.0 00 . -
1.5 inch 375000  100.0 0.0
1 inch 25000 100.0 0.0
3/4 inch 19000 100.0 0.0
3/8 inch 9500 100.0 .00
#4 4750 99.2 0.8
#10 2000 97.5 1.7
#20 350 95.6 1.9
#40 425 91.0 46
#60 250{ 85.8 5.2 Dispersion of soil
#80 180 30.7 5.1 for hydrometer tast
#100 150 7.3 34 by mechanical mixer
#200 75 67.9 9.4 with metal paddie,
Hydrometer 336 40.8 270 operated for at least
217 332 76 one minute within a
12.7] .310 2.2 dispersion cup with
8.9 25.6 54 . 125 mis sodium
6.7] 215 31 h phospt
33 142 73
82 6.0
00401

Submitted m%ib\/{__,,_——

Date: 16715700

-
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STL - Burlington  79862ps::Report



rarugcie Size of Solis by AN1M D422

: :Smpleptepunﬁonby: D2217
Client! Katabdin Analytical ProjectNo.: 20000 ' ETR(s)#: 79862

Cliest Coded  KATANA Job No.: 20000 SDG(s): 79829
Date Received: _23-Sep-00 Start Date: 02-Oct-00  End Date: 17-Oct-00
[ LabiD: 431066 s.mpleu'iL: D02305 ]
Perceat Solids: J1.7% Maximum Particle Size: 3.5 mm
Spegific Gravity: 2.65 Shape (> #10): Subangular
: . Hardness (> #10): Brittle
cosrsegravel | finegravel jcrssand| medsand | finessnd | sitt | dlay
—o - . t 100
- L %0
80
i — 60
—— %0
- 40
0
20
- 10
~ 0

100000 10000 1000 100 10 1
Particle Size, microns (wm)

Sieve Particle Percent | Incremnental
size size, um finer percent
3inch | 75000] 100.0 0.0 ! wem -0 - 2057- 0|
2inch 50000 100.0 0.0 i
1.5 inch 37500 100.0 0.0 .
1 inch 25000 100.0 0.0 \
3/4 inch 19000 100.0 0.0 i
3/8 inch 9500  100.0 0.0 .
7] 50913 K]
210 2000] 977 0.5
#20 850 955 2.2
#40 425 9.0 3.5 .
460 250 84.0 8.0 Dispersion of soil
#80 180] 642 19.8 for hydrometer test
#100 150] S8.6 5.6 by mechanical mixer
#200 75] 423 16.3 with metal paddle.
Hydrometer 34.5| 30.1 12.2 operated for at least
' 2.0 262 0 2n2 minutssvithin g
12.8 24 3.9 dispersion cup with
9.2 18.5 39 125 mis sodium
6.6 16.5 1.9 hexametaphosphate
32] 123 4.2
1.4 4.5 7.8

v
A | . s
Submitted By: </)7/ 7\\-'&—-—"’“53&: 1o STL - Burlington  79890ps::Report

Percent finer by weight
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Pagc | of |
TETRA TECII NUS, INC. SAMPLE LOG SHEET - SOLID PHASE
site Name:  (Yenlizdale Dpar Sile Tetra Tech, NUS Job No./PMS ONoo - 0oY)
Sample 1D: RAB- SD- 209~ 0) QC Information: 1)) {it applicable)
Sample Metnod: LAB—5D—366kP  Cowon Sampler TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: O (.5 feet )
Sample Date & Time: _ 4/ 1§/ pnp /525  hours Dup_{lithhours Soil : Trip Blank*®
Sampler{s): 1 Dongew ’ S \Jedete 7 ] 5 nnsgse Sediment Rinsate Bfank®
) Lagoon/Pond ___ Field Dupficate collected
X Grab ____ Other (Specify);
Data Recorded By: .//@C()L.{l‘ {y
/ Signature Description: (Sand, Clay, Muck, Peat, Dry, Mois.l, Wet,
Ec) _ Rlack  wed, mud, 1w/l organics
PID/OVA Monitor Reading: 00O  ppm ( (cets & leaues) )

5

~1.0fF cf Qurfae (caler over

sedimeH _Sample licadien.

SAMPLE DATA/REMARKS:
Pheto HT - Ta¥en

BQcK(i)mund \ceadion

ANALYSIS DOTTLE LOT NO. | NOTES/SKETCH:

Digh
16t
NGC
sl Mpad
Gigin S -
QAL B

A~
»\‘:I)

b

“=N

T .

TG _Zo6ddlli

 (iaTen a0k S _\ﬁ

Panany

Tt NUS Form Q005A




Page | of

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

site Name: _Condreda\ Maner Sl
Sample ID: _ [LAB - SO~ NCTD-0)

Tetra Tech, NUS Job No./PMS 40O -
QC Information:

C Y/

[¥12] {if applicable)

Sample Method: _[ cUiman Sampler
Depth Sampled: ___ ©.¢ - ¢ & feet

TYPE OF SAMPLE: (Check all that apply}

Sample Date & Time: 4 /_(¢:/ 00 B53  nours Dup M hours Soil Trip Btank *
Sampler(s): T Dewniels / S.Vedere D. Masse X_ Sediment Rinsate Blank*
. Lagoan/Pond __ Field Duplicale collected
Grab ____ Other (Specily):
Data Recorded By: / K}}‘YL{:&Q‘ -
! Signature Description: (Sand, Clay, Muck, _Peal, Dry, Moist, V\_/Et.
Etc.) {0\ W& b F-¢
PID/OVA Monitor Reading: 0 0 ppm : rauels.
J
SAMPLE DATA/REMARKS: __ AacKQrrunad Samale _
) O of Sifde woafer ouer <edfiment Sample lccat(op-
Bhele g mken
ANALYSIS BOTTLE LOT NQ. | NOTES/SKETCH:
oo <
Yok T N o
o e —— BIAAT TN WA LS N
. by e 2 * .
ANE( 2 o N B 4
Deat DO *Iﬁ‘ h iy
oy Pedals A
Guun Size. ’
5 Fimn
- (Dlng e e

Tt NUS Form QD05A

2
R

¢y oy R 25 20

. v G

3 ?\ 1?) ﬁl\’ A l\-
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Page | of |

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Site Name: w—_
Sample ID: __ CM<S—R 8- ©11900A

Tetra Tech, NUS Job No./PMS _YWOH 0D —0T-4
QC Information: R \NSATE OULENEK (if applicable)

Sample Method: . ngg DR OV G - ,S’ S BQML

Depth Sampled: — feet
Sample Date & Time: _9Q/ | %/ op
Sampler(s): _ S vETERE

O 8 gn haurs

TYPE OF SAMPLE: {(Check all that apply}

D, MASLE

Dup____hours __ Sail ___ Trip Blank*®
____ Sediment __X_ Rinsate Blank*”
____ Lagoon/Pond ____ Field Duplicate collected
. Grab ____ Other (Specify):

Data Recorded By:

PID/OVA Monitor Reading: N K

‘ Signature

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)

SAMPLE DATA/REMARKS:

ANALYSIS BOTTLE LOT NO. | NOTES/SKETCH:

Svec

Plocp
\s

dioria

Tt NUS Form O00SA




Pagc_Lof

TETRA TECI NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Tetra Tech, NUS Job No./PMS ONOB - (oY)

Site Name: 0?""‘(’0" Manor Siie
Sample (D: NP SO- el 20465 *“ase Qc Information: NP {if applicable)

Sample Method: Eclmn [ Shevel

TYPE OF SAMPLE: (Check all that apply}

Depth Sampled: A
Sample Date & Time: _1_/
Sampler{s): .

feet
“ﬂa hours Dup M\ouls Soil Trip Blank*
R e, D.Masee Sediment Rinsate Blank *
: Lagoon/Pond Field Duplicate collecte:

__X Grab

Other (Specify):

Data Recorded By: //. &M

PiD/OVA Monitor Reading:

Signature

Nn

Etc.) ve

Description: (Sand, Clay, Muck, Peat, Dry,
.

Moist, Wet

ppm %muds .

sAMPLE DATAREMARKS: V1< OEE Under  Sur face Lo ler

ANALYSIS BOTTLE LOT NO.

SEm

Dienn

fac

Grain i

Y
_Yeot/ e
 Tola\Molalg

NOTESISI&CH

1
\N l’ E‘m? é SHoP
/ ?oA‘bu * FRowr

MPm. ‘
‘ C&ﬁ(v Linw, N
* temce ' %

Tt NUS Formy 0005A

Rn’\"l)



Page | of

TETRA TECH NUS, INC. SAMPLE LOG SHEET - SOLID PHASE

site Name: __ (0Nt daty  Mmiac ™ Siie Tetra Tech, NUS qu‘mms T ON00- 33 Y]

Sample ID; )3 Q S ﬁ QOB P QcC Information: (if applicable)

TYPE OF SAMPLE: (Check all that apply)

Sample Method:
Depth Sampled:

eel

PID/OVA Monitor Reading:

Sample Date & Time: ﬁ_/_‘_{f]_ 113  hours Dup_ V) Phours ____ Sait Trip Blank*
Samplerls) T Donieyy ., S \)( -\e\"e D Insse - Sediment Rinsate Blank*
Lagoon/Pond _____ Field Duplicate collectec
_A_ Grab ____ Other (Specify):
Data Recorded By: -/O()WJ,{ )
7 Signature Description: (Sand Clay Muck Peat, Dry Mmst, Wet
Etc.) -

NP _pem Cleayes, qe,

SAMPLE DATA/REMARKS: Pt #.3° TaKken

A

DFfof Surfacs wmer over Sampte [Ocation

el
ANALYSIS | BOTTLE LOT NO. | NOTES/SKETCH: 4\“(\)( Sdop cL SHop 1
7y N
i) ik Back
=i et
Iz .
SuAc. : \\\\H \ L A ( ‘ C-H&S/"\hrubS)
LesH 'R
Al /\»@_ p\\,\)@(‘ )

T1 NUS Form 0005A




PUPCLLCNTE SAMPLE (orLecTSD

Page U oof/

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

/L,Qr\ﬂtﬂatz ot SiHe-

Site Name: = \,\)me - <D - 285l Tetra Tech, NUS Job No./PMs  OHOD = day)
Sample {D: QC Information: ) Svq ____lit applicable)
(ms-DUu-041900 A
Sample Method: LD:D__SQMQML/ Shave TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: 0.5 feet
Sample Date & Time: 9_/_19./00 |22 hours Dup [BOnours Soil Trip Blank*
Sampler(s): k Doaniew / D Masse S. velere X_ Sediment Rinsate Blank*
- Lagoon/Pond __Y rield Duplicate collected
_x_ Grab Other (Specity):
Data Recorded By: / O/’JM:(LU: .
4 Signature Description: {Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)
PID/OVA Manitor Reading: ’U/n ppm
SAMPLE DATAMEMARKS: __ ~21-0 €4 ynder Surface Luoder
S WRIM - SP-2p5a
ANALYSIS BOTTLE LOT NO. | NOTES/SKETCH: . S N
¥ 2

Dioyin . 50’9"// N _@_\8 r .

(i) ot Tl

2ol A 2
Do ! 1 ‘

eSY/DC S0 @ross/s
Totnl 'Zwmg ———— \ & Tiees/ Tan ' /7/‘
(zralh Size \ \

\\\ » Ogg)' Pornmg
(Tl &T /a%)
miil

Tt NUS Form 0005A




Page \ of

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

£ CEntedae THoo iR
Site Name: AR - 8D - 2063 Tetra Tech, NUS Job No./PMS __OH00 - () Q4]
Sample ID: G QC Information: [ IzE (it applicable)
Sample Method: ECKmon Samalof | Shove| TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet '
Sample Date & Time: g / 19 /0D hours Dup_N)/hours ___ Soil Trip Blank®
Samplerls): V1. Dynie 1y Q Uelele - Ma <3¢ _X_ Sediment ____ Rinsate Blank"
_____ Lagoon/Pond ______ Field Duplicate collecte
Grab ____ Other (Specify):
Data Recorded By: / mw
7 Signature Descrigtion: (Sand Clay, Muck, Peat, Dry, Moast, We
tic} F-C q4- (
PID/OVA Monitor Reading: (}012] ppm we:

SAMPLE DATA/REMARKS:

~ O SL} under Surfate woter

=7_WEM-3D-2069

ANALYSIS OOTTLE LOT NO.

Dicin

TeC

SyaC
(4 £,

st} B

Zral Meils

&min Size

NOTES/SKETCH:

._a/%’;zm
v )\_/ v

SR \ Lx tres
WA n@ e BE
Gras

Min

Tt NUS Form 0005A




l’jgel of

OUPLICATE ShmPLe CoOLLECTED

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Site Name:

(ontredale Manoar Site

Tetra Tech, NUS Job No./PMS (i~ oaH!

Sample ID:

Mmar-_ Ap - 201~ of

QcC Information: __ OEP -CMS- DU- (if applicable)

CGRACOH

Sample Method:

Erkpnp Sam'()lff/ Nand Shevel

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: Q. 5 feet

Sample Date & Time: 9 / S I_(¢ 1930 tours Dup 0F%hours Soil Trip Blank*®

Samplerts):: N Dhnic Iy, D mMansse, S.Uedere X _ Sediment Rinsate Blank*

Lagoon/Pond Field Duplicate collecte:
__ X Grab Other (Specify): _
" \
Data Recorded By: / '(JCL’)’[,LL,(,{ :
/ Signature
PID/OVA Monitor Reading: /U /q ppm

SAMPLE DATAREMARKS: _ ~ [0 F+ ¢4 Suffaw LWader oVer Sedimend 3ample fcecation

ANALYSIS BOTTLE LOT NO. | NOTES/SKETCH: Uo . d_
fan+ Occuppre .
D-‘%én \ Q S.Lz .),‘ b(_.\\“(\l-ﬂq ) /-)L”.H,. / \%
. \ 3 G 3
G Cél'n 2 \\“D* 62 ’7 N Lot
Ve ey B Wl na nrkin
Dot/ B @Q’mw Sh _ e l s ) 9 /
AYS[SE . Oy O A ﬂ
T Delals ~_ Gy > i Z> ZP\ 5
\ Do~ ey NI _ Z )
~f— N T3l ﬁ\_mﬂzp@)—aou /

Tt NUS Form DO0SA



Page | of .

SAMPLE LOG SHEET - SOLID PHASE

TETRA TECH NUS, INC.

Site Name: _&D.J’ﬁ"‘Cb(e

CHOO- 0241~

Tetra Tech, NUS Job No./PMS
(if applicable)

Qc Information:

Mangy  Site

Aig

Sample ID: _ S map- A-0AE -0
JHand
Sample Method: _Eckman _Sampler/ Shove ) TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: .S feet
Sample Date & Time: ¢ /.30 [ 6¢ /3445 haurs Dup \}|B hours ____ Soil Trip Blank®
Samplerls): _) Dinnieli, S-Vedere, D - IMingse Sediment Rinsate Blank *
’ __ Lagoon/Pond Field Duplicate collected
__X Grab ____ Other (Specify: ______
Data Recorded By: _,/ kz‘iﬂ')’l‘u} li .
/ Signature Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc) Wed, DK.Gray, F-¢ SIHY ¢
PID/OVA Monitor Reading: 1A eom U meBer QralelS and Orqanis
¢ f'l.Ui(}‘fS Qhd (acives)

NS ff ed

Surface wakr (Wer sediinuend  Smpl locadion.

SAMPLE DATA/REMARKS:

- . lenu
ANALYSIS | BOTTLE LOT NO. | NOTES/SKETCH: (,1 §\4L g ?g é& \ o
_ b "0 oo parNyg) REMA
Dicxine#d Lok FacihF
TCC Sroavel Read ’ \i
p(’ "\+/r?l: i3 - ~. A I~
Y7 30 RO bl N
. 0

CGrin Siee

TToR P
US| SEM

e ,
2 _MAP- D IRk -0)

Tt NUS Form 0005A




Page | of

TETRA TECH NUS. INC.

SAMPLE LOG SHEET - SOLID PHASE

site Name: (v hpdalo Maner  Sile

Tetra Tech, NUS Job No./PMS OO0 - 2aH]

Sample 1D: MR- 3D- 2eled-ol

QC Information: NS 1ms0 (it applicable)

(DaVBLE vOLUME COLETTED )

Sample Method: ___ £cKmap Sammpter | Napd Sheiel

Depth Sampled: G5 feet

Sample Date & Time: _ / Q0 GO I3 )5 hours Dup i Phours
Sampleris): Y- Tanici, S.\edeie, 1211 99€

i

Data Recorded By: 4 (L)[‘(MQ

PID/OVA Monitor Reading:

Signature

Wi ppm

TYPE OF SAMPLE: (Check all that apply)

____ Soit Trip Blank "
Sediment Rinsate Blank®
_____ Lagoon/Pond ___ Field Duplicate collecte:
X Grab _____ Other {Specifyl:

Description: (Sand, Clay, Muck, Peat, Dr)f, Moist, We’!
Ec) wel, DK Gray, F-C Silty SAVE

' 7
('Auf(lm Ja)

SAMPLE DATA/REMARKS: 7 | 0o 4+ of Surface  WWAder over secipend -nglglf location

ANALYSIS BOTTLE LOT NO. | NOTES/SKETCH:

Oicarn
T0C
Couevin Size
Syec.
e si IPCB § $.5
Tl Dr ials D

sy som

Covewsel Road

4

5556

. ""7 lence

POrKing

Lot 1127(/ ‘// /“'7

ANEARES

J

O

&
‘ I

e T S /\___\ E _

ii"k’f T
rer gy =

Tt NUS Form 0005A i7
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Page Lol‘ \
TETRA TECH NUS, INC. SAMPLE LOG SHEET - SOLID PHASE
Site Name: C,/Pn{[‘g(/g(p Maner Site Tetra Tech, NUS Job No./PMS 0/“/[7(1} 024/
Sample 1D: WRD -~ 3D - 2013 -t Qc Information: )/ & (if applicable)
Sample Methou: /lc/(ma p ﬁamnm/ [Hand Shouel TYPE OF SAMPLE: (Check all that apply)
Depth Sampled 3 feet .
Sample Date & Time: _q__/ N aL) 1/ 32) hours Dup fwnlours Soil ______ Trip Blank*
Sampler(s): _ "V Tyamey . D. 1Nasse; S VDerer [ Sediment _____ Rinsate Blank®
! S Lagoon/Pond Field Duplicate collected
_’X_ Grab ____ Other (Specify):
Data Recorded Dy: / na Tueki : .
{ e Signature Description: {Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Ec) [Wet, Mixdure OF Rlack MucK
PID/OVA Monitor Reading: N | H’ ppm ) i
Z- 1Y ] ~Sre10n 1n
or )

SAMPLE DATAREMARKS: _ ~ | -0 £t of Surflce Wader over sedinient S’ampjg Jocalion.

ANALYSIS | BOTTLE LOT NO. | NOTES/SKETCH: uoccu occuppied /‘70\
Dicxin - s
Cr;]n[;; Sze v L Lo+ 'l‘(‘”‘“bs / S

e & p ' m() © o % /

be stIPCR —vs&g-—'% ray 61
A5 /SEM % 5 3 gjg 3
el medals 9\ % B o

- va ‘)”/QW —

Tt NUS Form O005A



TeTnA

TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Sample I1D:

Site Name: Cpn-/wch([}n[g)nnnr Srte.

P- SD- 20359-9

Tetra Tech, NUS Job No./PMS OXoo - O04)
QC nformation: /B {if applicable)

Sample Method: L(Zmaa Sampter) Shoye) TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: O feet |

Sample Date & Time: _ 9/ _Jo/ OO [OYS bours  Dupf){fhours ____ Sail ____ Trip Blank*

Sampleris): S ‘hmrm’\n S:Uedeve, D. pAa3se __ X Sediment ____ Rinsate Blank*
____ lagoon/Pond __ Field Duplicate collected
__ % Grab ____ Other {Specify):

Data Recorded By: / @dn’uﬂ/&(

Description: {Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Signature
ee) Uled, DEGroy-GroyfSTLT (] Obund
PID/OVA Monitor Reading: VB ppm ér ganics. -
SAMPLE DATA/REMARKS: _ Phety # X TaKen jfl

N0 Surfafl unkr- over

"y
fnmo!il 18 cation.

ANALYSIS

BOTTLE LOT NO. | NOTES/SKETCH:

Dioxin

10C

Garalnt Size

Syac

<4 [PC3

Tolal teiads

WS/ <SEmM

mamn Lo/
>
>
>
>
\\“\

[ .

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

site Name: _(eniredyle Manal Site Tetra Tech, NUS Job No./PMS 0400 - 04/
Sample ID: WEM - SD- 2667 -0 QC Information: U2 __tif applicable)
: 2055  sv-tfiefeo
Sample Method: t{ngn Sa mplor] Shaue! TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: 3 leet .
Sample Date & Time: ___Z/_‘ig) / m 0995 hours Dup /A hours Soil Trip Blank *
Samplerisy: [).Nnsee, S \Je iere, Y Danen X Sediment Rinsate Blank*
{.agoon/Pond ____ Field Duplicate collected
K Grab _ Other (Specify):
Data Recorded By: ,/] @m(_e(,( :
[ Signature Desc:iption: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.) ) -
PID/OVA Monitor Neading: AR ppm nice j ; o/
shécoa  nofed, odec
SAMPLE DATA/REMARKS: ™~ 204 2 2 imend So rople lacation
x Sample loca€ion- Qimnckined ma um/ - L[c!ns)er 1 (1%e - nuemfmun w/ ereﬁaﬂaﬁ
L )
URIpS G SAMPVING P
ANALYSIS BOTTLE LOT NO. | NOTES/SKETCH: ? 35
- AQ (N
0C ¢ | X
Gloin Size 3 o %Q Y \
Dioxin § < o
40s/ 56 S IN] ] N
Ll oekals 2 : % .
1St PCR ggé \ /\ . —
SYoC. [ ™ ——
=3 % ST
al [ \% /)\n,
&d“ / w.ﬂy‘c\ /$0'.‘
Tt NUS Form 0005A \ \ Wﬂv /oer i Z&u
kﬁ 0 4 X o ! x,ir;_. Q
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Qemmzhm Maner Site

QY00-coH!

Tetra Tech, NUS Job No./PMS

Site Name:
Sample 1D: WAm- 3N --2e3% - 0! Qc Information: - Y3 {if applicable)
205'F se ¢f2efos
Sample Method: £ K m(]n Sampter ] Shove! TYPE OF SAMPLE: (Check all that apply}
Depth Sampled: eet
Sample Date & Time: _Q__/ 90/ O ()9 L5 hours Dup_ﬂlﬂhours ___ Soil ___ Tiip Blank”
Sampler(s):: - Danietl, L. IN¢ Masse, S Vewvre __ X Sediment ~___ nRinsate Blank*
' Lagoon/Pond _____ Field Duplicate collected
j Grab ___ Other (Specily):
Data Necorded By: /@'[/ﬂld(
/ Signature Description: (Sand Clay, Muck, Peat, Dry Moist, Wet,
B _{y m abuminnt
PID/OVA Monitor Reading: VR ppm ol I lo
SAMPLE DATA/REMARKS: ~ u fr-_Sediment sample {ocation

ANALYSIS BOTTLE LOT NO. ! NOTES/SKETCH: 6
Grainsiie
“Inlal fedal
VL {7
Jesi X
X n
USISEM
‘).
357§
=2
v

Tt NUS Form Q005A




@ TETRA TECH NUS, INC.

PHOTOIONIZATION DETECTOR FIELD CALIBRATION LOG

Conc.= ___ ppm

Serial No.: E D TH 3%8 Model No.: P holﬂ m[ 070;)/) Decal No.:
Site Name/l Lentrecnte Waner Tetra Tech NUS Job No.PMS: __ A M/LD = JA )
CALIBRATION STANDARD GAS- CALIBRATION READING CAUPB,;”ATI(J}%I(-IQK SIGNATURE COMMENTS
DATE ISOBUTYLENE isobutylene Equiv. (ppm) | Isobutylene Equiv. ippm)
w4390 ) e
U | —ao | 60 / 1pp | s
Lot # H 3 EQO 4
7//7/m Canc. = (00 ppm C() / /00@ /000 )9 .
Lot #
Conc. = ppm
Lot #

Lot #
Conc. = ppm
Lot #
Conc,=___ _____ ppm
Lot #
Conc. =____ ppm
Lot ¥
Conc.= ____ ppm
Lot #

Conc.» _________ppm

Tt NUS Form 0006
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TETRA TECH NUS, INC.

SAMPLE COLLECTION SUMMARY RECORD

PROJECT NAME: ( ENTEERD ME  MANOK

TETRA TECH NUS JOB NO./PMS: NO 40 =02 4]

SAMPLING EVENT:jEmMEHTLj)o\uusmt‘M 0F CASE NO.: DASNO.:
LUmANIUILLE DAM —

3?3éi TIME SAMPLE LOCATION | FIELD QC Ez;ﬂ:i é%’\ ééézﬁ COMMENTS
als 1595 [RAB-$D-30¢4- o) vlolelelol ] oomgy o
alis | 155} [RAB-sv-2elo-0 Ve el vezsgs ~
a9 0830 |cms-e8-09m00a | &(2) (2] 1] [} Do 974 _~
a9 100 [Q4P-$h-3065-01 plvefefe] iy %3igs -
Q| W0 [p{0-5p-2066-0) Vel e ovsise o
114 1220  |wRms9-¥056-01 | D SRR IR \NINERE DOHET
9 |14 PPN L Y PIvitieie vy sezira o
919 oo  |Whm-SB3083-Ot Pprptprjefijt] ©osxigg 7
9|9 1500 | TT 05465 fe \ pa2rgo
9019 1510 [Tcc 00850 | PE€ | Qs 217

9|30 | 095  |wemso2mi-0 el e Des3es L
Aro | 0945  |wRin-sD-305501 Flefafe]re D030 v
Calyy | oteds [ ABP-sh Nei-en Lpftpj et pease3 v
Q3o | 1130 |wRD-5p063-01 e v poasea v
2o | 1315 | MAR-50-d0u-01 MY H A D023/ v

Tt NUS Form 0012
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TETRA TECH NUS, INC.

SAMPLE COLLECTION SUMMARY RECORD

PRoJECT NAME: (EWTREDALE MANOR

SAMPLING EVENT:

TETRA TECH NUS JOB NO./PMS: Na Had - 924t

CASE NO.:

DAS NO.:
%B% VTIN!E SAMPLE LOCATION | FIELD QC gé% U‘é:—g ‘;é_ﬁ i COMMENTS
qlze | \3US | mAp-soresi-ol (HERIRIRARENE Doa1K3
912 | 6920 mnP'.SD—Jo:'g% Do [t [l ] i D093 v
U | 0945 |ferrestl Do |1 1IN (1] posia)

Tt NUS Form 0012
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ANALYTICAL SERVICE c;;e‘ﬁ; ( H Page _L_ of _L
‘1‘; 'TETRA TECH NUS, INC. Packing List/Chain-of-Custody Subgontraci No.
Soo f\ftf I*O“:n ‘
Project No. Laboratory Name: iner Type Type C: Type | C Tyrpe
_ . J-
Now0d ~ 7 4§ TRVAN6LE (ARS Jiﬁw vl'mtlwr fi:‘: \
San:pler Sionatuv(es Dat Shipped Cam r ~ Anslysis Anaslysis L
:) v:‘ﬂ,n:\,‘ q 0 N: of%cﬁlevs Ahx'“‘ AIO)'J\S dlom& \
D, MARSE ?DM |\13.01;ﬂ ‘ ,
' ?_0 00 5‘\;\"\‘“\ 00 l:huruthn Prhuwnllvc P:nm-dv- servative Praservative
Sample Numbgr Matrix | Date/Time Sample Location Tag Numberls) | QC | {C&. 1 LR, 1 LR
Qo139 [sed [afpo [cms-bu-091900A o] | .
Qo33 | Pe [halikool P 0rp 1B vE | \ SMJ
D020 | ¥¢ [k Vc 06193 1 PE N4 ’Iq}m
0o 1d | Sd | alwliges| Rrp-Su-2069-01 || /1
Ooxrvgd |Jed |yhie)wmi Ring-S0-Dote-01 | \
Dootgd | ap |nlog| CrmS-Ae— 021900 A X,l &p) 2
0062125 | Sed. | 9 @f100] G1f~5D-D045 -0 | l 1 \
002136 | $ed |ulilite | 040-Ch-Sowe-al \ <
Dongd [ <ed. [9ln/IRe[WEA-S0-205-0) ol 1 M
AUBAL. ced- | GNa) WO ui m-S0-3 062 -0) " {
& & .-n\n »\\ln \\
R —\ S 1 e L
Relinquished By: Date/Time Received By: (Signature) Shipment for Case Complete? | Remarks t
(Si (‘\a\turel (‘ \lqﬁ 0 .
2 e\(ﬁ( " \)A(M ‘ilj::;tz H" )s.. K YES (@
Relinquished By: Date/Time Received for Laboratory By: Date/Time
{Signature)
Tt NUS Form 0022
01125



Case No.

ANALYTICAL SERVICE — Page_{ ot |
TETRA TECH NUS, INC. Packing List/Chain-of-Custody SUb(Zn]tu::’l Jcn H
380 - RAC -0,
Project N?\: Laboratory Name: Container Type | Cortainer Typs [ Canteiner Type | C Type | C Type
Wodo o~ 00 Y| KATAHOW ANNeiiche [ Z P2 | Box. | 202 | 1oz, | Bos,
Sam‘plerJ‘Sig%a{{r;: IC);T]?]N ped cammé Analysis {) 37};'- Anslysis Analysis Anatysis
ANETERE ) ¢ 27 R g ; ¥ -
4. onvienl Airbil No.o 0 “‘;Jcc;dof C:olers SVécC o \ia{!& ) ¢ \'j r"a n /‘Wb
o, mASSE EF |10 oies peNa lg Sige | SE
.;1 000 :" :‘\ . #‘ P:uorv.llv‘ l:vuuvutlvc
Sample Number | Matrix | Date/Time Sampie Location Tag Numberls) 1CL \ (2 V. t CR ] R
Qo239 |Sed, |5/ ]ludoems-vu-0n9004 |\ i o | | |
0p2V80 | 6 [1i]icee| TTDS5Y 65 \(Plecs)
o218 | PE |halse [Tce posso | (»clak)
D02\ &I~ | @d, [l8]1535|RAG-SD-30t9- 01 | p) \ \ |
003133 | sed. [Mlisss3 [Ras-50-2030-01 _ { 5 | | |
Qad\gY | ef. [dhalysolems-Ra-091900 4 Sk | e
DOIBE sed, |alr]itoo [ - SP- 30501 \ ) i p) \ ' ‘
posive | sed. [9afnse [pyp-50-3066-01 Yt | 2 | [ I
podt¥d | od, [Na]3e[wew-50-305-01 { | o | | J
Qo | sed. (419100 fwhkin- $p- D063 - 0 \ | 2> I | |
~
[ oteld -
~ R SR T K
Rglinquished By: Date/Time Received By: (Signature) Shipment for Case Complete? Re‘mfrks - ! _(- ) n‘ g $D
Sarate Whabo | eenpy . ¥Suoc SO eI, Tireckly Y
dcﬂfdﬂ \."Qént}-(’ l ?5!3 YES (@ ¥ €6 oL, A uhas \.‘0\" (« )
Relinquiskd 8y: Date/Time Received for Laboratory By: Date/Time S

{Signature)

ile f‘"'\‘f { eiul))

AWK B0 o5 webir jur (9/00) ¢

T NUS Form 0022

01124



ANALYTICAL SERVICE o No'o 176 # Poge | ot [
' ,TETRA TECH NUS, INC. +Packing List/Chain-of-Custody Subcontract No.
Soo-RACI-0I0
Project No. Laboratory Name: %O.E‘Tm "' iner T, " Conteiner Tyne Type | Cortainer Type
N 0420 -0241 Triangle [abs Avber LA tor -
mpler S| es Date, Shi Carrier Ansiysis Anshys ele
S Vetere ctﬂz-lp 20 4y ha Fed D 7
T Banel’ Airbit No, -'*Om d:ox;'-j { O etases R .
. Messe B221-122 oV | ,
zax) P'nutvmvn IP""NW Presorvative Prasesrvative Preservative
| Sample Number | Matrix | Date/Time 7 Sample Location Tag Number(s) QC 1ce e,
DORIG] |sed Rloo/v4s Cms -DU~092 100 Dl | gl
D02192 Fed || [930|MAP-SD-20001-01 | \ o] |
D093 el 1345 [MAP -sD - 2055 01\ [ b foo
D230 /M sed 1315 MAP -4 - 2060-0 1|\ 2
D230 [sed | [ {130 [WRD - $D-2063-01] .,‘\ !
D02303 Jsed | |/ioasTMAP-sD~2059-01 [P T\ [
DO30Ylsed | |[2:45]WRM-<)- 20550} /4 \ |
D0305]sed | [/a:15|[WRM =3D-2851-01 T\ T
/] 5?— L
s \
R
Relingyishad By: Date/§im: Receive 2 (Signature) Shipment for Case Complete? | Remarks
S0 ﬁ /A 3laifos O Fines " ahulod M p- 50+ 2060001 = LabEQ
el 1Z Noc fEDE)( M, FSAMILE pumgeR. Vo330
gm&md By: Date/Time Received for Laboratory By: Date/Time To &£ LVIED €o’ Lnb A

Tt NUS Form 0022

01128
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ANALYTICAL SERVICE Cosele 01 77TH Page | of I _
|1t |TETRA TECH NUS, INC. Packing List/Chain-of-Custody Subcontract No.
J(O -RAC |- 0/ >I
Project No. Laboratory Name: on Type Type C Type | C Type
MOM00 - 024 Kalahdin ﬂ;uww Sovice \8er | Boz 904. lpoz. | Boz
S_a\_mtilg Sig_r;a;yves Date Sz:pped/ 00 Carri :’ . [’-7( Analysis ,,';“;./7:( 5 Anelysie (A‘n\glal;') g:gv/m
RE i \ i P < . s )
Ve et Aurb No. of Coolers ; 2
ER R B ook aa-ost SV0C | giols | TG | TS SEM
t / [z 500 Pr Pr Pr Prasarvative Presarvetive
:ample Number [ Matrix | Date/Time Sample Location Tag Number(s) ac lLC /.CC’. /. e /Z e /‘C e
D011 Sed [OUn e Cins-DU-0921601 |\ Qo ! B / / f
D03 9Q | Sed |oqblfprd mnp-5D-dotel - of | \ Dol | T [ |
D93 [Sed |ctio[pi} map- sb-205%-0/ |\ ) 2 l 1 /
Dox30] tsed {6429 AP 5D-Hie-at |\ EI e & |3
D0A30 | Sed [/l wWRD-5p ok3-ol |\ » ! 3 [ Al R,
DO Q203 Sad [Apolps| MAP- s oA - ¢l ] 4 / ] /
209304 | Sed |09 (04-SD-2¢55 -0 L l R 1 1 /
PO 305 | Sed |6 g 1AM - SD- B 57-0] \ 1 ) ! ( |/
\ \
e . zlaaf 00 A
. . (7 3 i 2[)
! BN
Sowa W] el L5 | (i sn- et 1 fab 6
/- K}"I')“I.(.z..(,«' . (vss ) NO WSIHRPLE Mygmeiad. Do }3(”
?se‘:::::‘s(:fd By: Date/Time Received for Laboratory By: Date/Time 10 1\_) CUSeD l o ‘\ L ,‘ B Q C
Tt NUS Form 0022
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