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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-VII6-0045. 

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 1999 indicated that dioxins were present at 

concentrations exceeding the action level of 1 ppb (TEQ) in the sediments of Allendale 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 resulting 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. 
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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 Woonsquatucket 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. 
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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 (TtNUS, September 2000) (EElCA), 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 (TEO) 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. 
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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 TEO 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 TEO. This portion of the Woonasquatucket River Sediment Investigation 

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

Description of the Woonasguatucket River 

The Woonasquatucket River flows in a southeasterly direction through relatively flat and level 

terrain in the area of the Centred ale 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 10-99) 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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Description of Manton and Oyerville 

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 similar 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) is 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 northern section, 
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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. 

2.4 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 southern 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. 

3.1 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 0 to 0.5 feet below ground 

surface (bgs) at pre-determined depositional 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 (Lloyd 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 "SO". No samples collected during this effort were collected 
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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 "SO" designation were _" 

collected in areas inundated with more than 1 foot of water for most of the year. 

Sediment samples were collected following TtNUS SOP SA-1.2 using an Ekman dredge. 

Recovered sediment was carefully placed into a stainless steel mixing bowl, 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 (NAO 1983) for mapping and stored in the project data management system. 
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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 I data review was performed on TOC and grain size analysis by TtNUS chemists. Tier II 

data validation following EPA Region I Guidelines was conducted by TtNUS for metals, SVOCs, 

and AVS & SEM DAS laboratory data from the sampling event. Tier III 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. 
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TABLE 4-1 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000  

DRAFT TECHNICAL MEMORANDUM  
CENTREDALE MANOR RESTORATION PROJECT  

NORTH PROVIDENCE, RHODE ISLAND  

, ..... ....., 

sample Number CMS-ou.0919OOA CMS-DU-0921on,t.. Dyp·So.2Q65.-01 OVP-So-2066-01 MAP-SD-2OM-01 

Date Sampled 9/19J2000 9121/2000 9/19/2000 911912000 9I2012000 

ac Identifier Field Dup, WRM-SD-2056--01 Field Cup MAP-SD-2061-01 Non. NGn. None 

Deoth ") 0.1>0.5 0.1>0.5 0.0.0.5 0.0-0.6 0.1>0.5 

Percent SOlids 55.7 59 622 42 42,7 

Semlvoladl. Organic Analysis lUG/KG) 002179 002191 002185 D0218e C02103 

9901,1'-Blphenyl 500 U 180 J 400 U 460 U U 

2,4-Dlnltrotoluene 500 U 920 U 400 U 460 U 990 U 

2-Chlorophenot 500 U 920 U 400 U 460 U 990 U 

2-Mettl tnaphthalene 500 U 490 J 400 U "- J 990 U 

4-Chloro-3-methylphenol 500 U 020 U 400 U U 990 U 

4-N~phenOi 1200 U 2300 U 1000 U 1200 U 2500 U 

Acenaphthene 500 U 2000 400 U 140 J 990 U 

Acenaphthylene 500 U 210 J ., J 160 J 990 U 

Anthracene 500 U 4000 79 J 550 990 U 

Alrazlne 500 U 920 U 400 U 73 J 990 U 

Benzaldehyde 34 JEB 920 U 400 U .6 J 990 U 

Benzo(a)anthracene 500 U ,,000 38IJ J 2600 300 J 

Benzo(a)pyrene 500 U 6800 J 310 J 2200 370 J 

Benzo(b)tluol'llnthene 26 J 24000 J. 590 4000 640 J 

BenZO(g,h,i)perylene 500 U 3600 J 190 J 1600 220 J 

Benzo(k)1lUOfanthene 500 U 2300 J 130 J 1100 200 J 

bls(2·EthYltleXyl)phthatate 60 J 230 J 600 J 1600 J. 430 J 

SutyIl>onzvIphllla1alo 600 u ... It ,. J 341l 990 U 

Garbazole 500 U 1300 37 J 410 J 52 J 

Chrysene 500 U 19000 260 J 2400 460 J 

DI-n.Sutylphthllate 500 U 920 U 400 U 51 J 990 U 

DlbenZo(l.h)anthrac:ene 500 U 760 J ,. J 320 J 990 U 

Dlbenzorul'1In 500 U 1500 400 U 100 J 990 U 

Fluoranthene ,. J 51000 600 5<400 810 J 

Fluorene 500 U 2000 33 J 220 J 990 U 

Indeno(1,2,:H:d}pyrene 500 U 4400 J 260 J 2000 290 J 

N-Nltroso-di-n.propylamlne 500 U 920 U 400 U 460 U 990 U 

Naphthalene 500 U aeo J 400 U 39 J 990 U 

Pental;hlorophenol 1200 U 2300 U 1000 U 1200 U 2500 U 

Phenanthrene 500 U 40000 330 J 2900 300 J 

Phenol 500 U 920 U 400 U 460 U 990 U 

Pyrene 33 J 42000 600 4200 600 J 

o 
;:0 
» 
"Tl 

U· Not detected, UJ - Detection limit approximate; J - Quantnatlon approXImate; EB - Equipment Blank Contamination, NR - Not Reported 
.., or $ - From dilution analysis; R - Rejected; NA . Not Analyzed: EMPC - Estimated Maximum Possible Concentration 

-l 



TA. ,4-1 (cont.I 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

;0 DRAFT TECHNICAL MEMORANDUM 
§ CENTREDALE MANOR RESTORATION PROJECT 
8 
0 NORTH PROVIDENCE, RHODE ISLAND 
0 PAGE20F9 

, 
~ 

r:-> 

C'l 
ID 

~ 
ID a. 
DI 
CD 

CJ3: 
DI :::0 
::> »_ll "T1 

-i~ U - Not detected; UJ - Detection ftmit apprOXimate, J ~ Quantitalion approximate; EB - EqUipment Blank Contamination; NR - Not Reported 
., or $ - From dilution analYSIS; R - Rejected; NA - Not Analyzed, EMPC - Estimated MaXimum Possible Concentration 

Sample Number CMS-OU-091900A eMS-OU-Ca21COA. OYP-S~20e5-01 OYP-SD-2Q66-01 MAP.S0-20~1 

Date Sampte4 911912000 9/2112000 9/1912000 911912000 9120(2000 

QCtdenttfle( Field Oup. WRM-SD-205Ml1 Field Dup MAP-S[)'2061-D1 """e None None 

Oop1h(ft) O,G-O.5 OG-O.5 O~.5 0.0-0.5 0.G-05 
Pere&nt Solids 55.1 59 612 '2 42.1 

Pmlcide/PC8 An1tv-lsIUGIKGI 002179 002191 002185 002186 002193 

4,4'-000 '.0 '.0 '.0 '.0 U 5.0 

•."-DOE 5.0 5.0 '.0 1.0 50 U 

4,.'-DOT '.0 5,0 '.0 '.0 .0 

alpha-Chlordane 3.0 2.0 2.0 2.0 3.0 V 

Aroelor-1254 ." .1 150 .. 50 

glmm8-Chlordane 3.0 2.0 2.0 2.0 3.0 

Dioxin An~. (UGIKGJ 002179 002191 002185 002186 002193 

1.2,3,4,6,7,8-H!'COD 00053 0.0617 0.0579 0.13 0.622 

1,2,3,4,6,7,3-HpCDF 0.0014 0.0477 0.0158 0.0497 0.233 

1,2,3.4,7,8,9-HpCDF 0.00006 0.00093 EMPC 0.0015 0.0025 J 0.0055 

1,2,3,4,7,6-HxCOO 0.00004 0000.8 J 0.001 0.0018 EMPC 0.00099 EMPC 

1.2,3.4,7,8-HxCOF OJXXlt7 0.0143 0.0028 0.1)041 0.0095 

1,2,3,6,1,8-HxCOO 0.00016 0.003 0.0034 00063 0.0122 

1.2,3.8,7,6-HxCDF 0.00002 0.0063 00017 0.0032 0.0044 

1,2,3,7,B,9-HlCCOO 0.0001 EMPC 0.0019 EMPC 0.0025 0.006 OJ)061 

1,2,3,7,S,~,..coF 000003 0.00048 EMPC 0.0003 U 0.0003 0.00053 EMPC 

1,2,3,7,8-PeCOO 0.00002 00005 0.0016 0.0016 O.OOCM 

1,2,3,7,8-PeCDF 0.00002 0.0026 0.0002 0.0002 0.0012 eMPC 

1,2,4,5.7,S-hexaCtlIOTo(9H)xanthene NR 0.0625 0.035 0.0368 0.263 

2,3,4,6,7,8-HXCDF 0.00002 0.0068 0.0025 0.004 0.001 

2,3,4,7,8-PeCDF 0.00002 U 0.0059 C.C014 EMPC 0.0018 0.0027 EMPC 

$2,3,7,8-TeDO 0.024 0.115 0.129 0.144 0982 

2,3,7,8-TCDF 0.00016 EMPC 0.0149 0,0047 0.0067 0.0112 

OeDD 0.0615 0."27 0.36 0.737 12.33 

OCDF 0.001" 0.0762 0.0397 0.0937 1.34 

T""" HpCOO 0.01 0.132 0.105 0.242 126 

T"""HpCDF 0.0014 UJ 0.0943 00403 J 0111 103 

Total HxCDD 

Total H)cCDF 

00011 

0.0028 

JEB 

EMPC 

0.0091 

0.116 

JEB 0.0233 

0.0456 

JoB 0.0435 

0.0542 

JEB 0.0952 

0.263 

JEB 

Total PeCOD O.OOO3a EMPC 0.0016 0.0073 0.0081 0.0023 

Total PeCOF 0.00038 J 0.124 0.0638 0056 0.0758 J 

J$Total TCDD 

Total TCDF 

0.O2~9 

0.0037 UJ 

0.134 

0.103 

0.143 

0.0712 

0157 

0.0621 

0.982 

0.105 

Toxicity Equlvalencv 0.0242 J 0125 0.134 0152 101 
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DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 
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~ NORTH PROVIDENCE, RHODE ISLAND 
o PAGE30F9 

Sampl. Number CMS-DU-0919OQA CMS-OU-0921QOA OYP-S0-2065-01 DYP-SO-2066-01 MAP-SD-2058-01 

Date Sampled 9f19t2000 9121nooo 9'19f2000 911912000 9120!2000 

ac Identifier Field Oup. WRM·SD-2056-01 Field Dup. MAP·SO-2061..o1 None None None 

o.pth'" 0.0-0.5 O.a..a.5 0.0-0.6 0.0.0.5 O.O-O.~ 

Percent SolidS 55.1 59 62.2 .2 42.7 

TAL Mttol An....,.'MGIKG) 00217g CO2'" 002.86 002'''' 002... 

Aluminum '750 2000 3000 3190 2470 

Antimony 0.59 UJ 1.3 J 0.64 UJ 0.60 UJ 057 UJ 

Men" I.S J 2.S J .2 J 2.' J 0.97 J 

Barium 29.5 45.1 317 55.8 '"~ 
e.",IIIIm 0.99 a.'" 0.211 0.65 A." 

Cadmium 0.52 UJ '.5 J 0,57 UJ 0.73 J 0.96 J 

Ca~lum .,. ... 789 '590 1390 

Chromium 6.5 J 21.6 J 107 J 70.8 J 17.5 J 

co... 28 2.0 3.' 50 35 

COpper 2.' 10. 12.5 •• 0 63.5 

Iron 6010 J 8500 J 8070 J 7960 J 4770 J 

L... 10.2 J .230 J 39.& J 132 J 91,0 J 

Magnesium 707 363 1410 932 523 

Manganese 2IlO J 78.5 J '84 J 214 J 219 J 

Nickel 3.2 UJ 12.8 J 0.0 UJ 17,0 J 11.0 UJ 

Potassium 289 U 54. U 252 U '00 U 347 U 

Silver 055 U A•• UJ 060 U 07. UJ 056 UJ 

SodAIm .... n.O !5t9 U .10 77.4 

Vanadium '.S S.S B.' 10.8 7.' 

Zine '92 '06 55,9 172 ••• 
Acid Volatile SulndelllSlmuHaneousty Extracted 
Me1als An.'. (UMOLIG) 002119 002191 002185 002186 002193 

Add Volatile Sulfide '0 UJ 20 J '0 UJ 2.0 J .0 J 

CadmIUm 00014 J 0,012 00011 J 000704 J 00075 J 

capper 0.028 J 09. J 046 J 0.61 J 0.41 J 

lead 0,044 J 0.46 J 0.22 J 0.59 J 0.67 J 

MerculY 0.00005 J 0.00005 J 0000. J R R 

Nickel 0039 UJ 0,15 J 0.27 0.22 0.15 J 

Zinc 0.25 U '.0 
,. 25 24 

Total O.-ganlc carbon AnalY'la {MGIKGI 002179 002191 002186 002186 002193 

Total Organic Carbon 13200 54200 1350 20400 41800 

o 
:;u 
» 
." 

U - Not detected; UJ - Detection limit approximate, J - QuantJIatmn approximate; EB - EqUipment Blank Contammation, NR - Not Reported 
., or $ - From dilution analysis, R - Rejected, NA - Not Analyzed, EMPC ~ Estimated Maximum POSSible Concentration 

-I 



TABLE 4-1 (cont.) 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

;0 DRAFT TECHNICAL MEMORANDUM 
§
:3 

CENTREDALE MANOR RESTORATION PROJECT 
NORTH PROVIDENCE, RHODE ISLAND 

o PAGE 4 OF 9 

, ...... 
-\'" 

Sam,,'e Number MAP·SD-2059-01 MAP-SD-2060-0t MAP-SD-2061-01 RAB-SD-2069-01 RAB-SD-2070-01 

Date Sampled 912012000 912012000 9/2112000 9/10l2000 9/10l2000 

QC tdentlrler None None Field Oup. MAP-S0-2061-01 None None 

0."", (It) D.O-O.5 0.0-0.5­ 0.0-0.5 0.0-0.5 O.~.5 

Perc.ntSoIIcts 43 71.6 511 50 77 

Semlvo'.lIe Organic Analyal. (UG/KG) 002303 002301 002192 002182 002183 

t,"-Blphenyl 960 U 460 U 120 J 500 U 430 U 

2,4-Dlnltrotoluene 960 U 460 U 990 U 500 U 430 U 

2-Chtorophenol 960 U 460 U 990 U 500 U 430 U 

2.Methylnaphthalene 960 U 460 U 240 J 500 U 430 U 

~hI04'O-~metl'\ tphenol 960 U 460 U 990 U 500 U 430 U 

4-NltrOphenol 2400 U 1200 U 2500 u 1200 U 1100 U 

Acenaphthene 960 U 460 UJ 2300 500 U 430 U 

Acenaphthylen. 960 U 460 U 420 J 47 J 430 U 

Anthracene 960 U 460 U .900 100 J 430 U 

AtTazine 960 U 460 U 990 U 500 U 430 U 

Benzaldehyde 960 U 460 U 990 U 31 JEB 430 u 
Benzo(a).nttuacene 110 J 20 J 18000 1000 430 U 

Benm(·1~ntn. 130 J 32 J 15000 J' 840 430 U 

Benzo(b)fluol1lnthene 230 J " J 18000 1400 22 J 

Benzo(g,h,Qperyiene 100 J 23 J 8300 J 510 430 u 
Benzo(k)1'luoranthene 100 J 460 U 4600 J 370 J 8 J 

bls(2-Eth Ihexyl)phthalate 310 J 160 J 890 J 1000 J 9. J 

Blrtylbenzylphthllate 98 J 460 U 990 U 460 J 430 UJ 

carbazole 960 U 460 U 1600 '2 J 430 U 

Chrysene 180 J 42 J 16000 1100 430 U 

DI-n-Butylphthalate 960 U 460 U 990 U 500 U 34 J 

Oibenzo(a,h}anthracene 960 U 460 U 1300 130 J 430 U 

OIbenzofuran 960 U 460 U 1400 000 U 430 U 

Fluoranthena 290 J .. J 46000 1700 23 J 

Fluorene 960 U 460 U 2200 36 J 430 U 

Indeno(1,2,3-cd)pyrene 120 J 2' J 7700 J 650 430 U 

N-NltrOSl>di-n.propylamlne 960 U 460 UJ 990 U 500 U 43. U 

Naphthalena 960 U 460 U 250 J 500 U 430 U 

PentachlOrophenol 2400 U 1200 U 2500 U 1200 U 1100 U 

Phenanthrene 99 J 23 J 35000 790 430 U 

Phenol 960 U 460 U 990 U 500 U 430 U 

Pyrene 240 J 51 J 42000 1600 430 U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approXimate: EB - Equipment Blank Contamination; NR - Not Reported 
., or $ - F"rom dilution analysiS; R - Rejected; NA - Not Analyzed, EM PC - Estimated Maximum Possible Concentration 



TABLE 4-1 (cont.I 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

:;0 DRAFT TECHNICAL MEMORANDUM 
§ CENTREDALE MANOR RESTORATION PROJECT 
§ NORTH PROVIDENCE, RHODE ISLAND 
o PAGE50F 9 

Sample Number MAP-S0-205~1 MAP-SD-2060-01 MAP-SD-2061-01 RAB-SD-2069-01 RAB-S0-2070-01 

Date Sempled 91?O12000 9(2012000 912112000 9118/2000 9/1812000 

ac Identtner None Non. F~ld Oup. MAP-S[)'2061-Ql None None 

Dopt/I (ft) 0.0-0.5 O.o.o.~ 0.0.0.6 O.O-D.S O.O-O,~ 

PercentSotlds 43 71.6 5. '0 77 

IAn_" UGlKG 
4,4'-000 

002303 

5.0 U 

00:230, 

50 U 

DO:l'02 

'.0 U 

002182 

50 U 

002'03 

'.0 U 

4,4'-ODE 50 U 50 U 5.0 U 50 U .0 U 

4,4'·DOr 50 U 50 U 5.0 U 90 '0 U 

alpha-Chlordane '.0 2.0 U 2.0 U 30 U 2.0 u 
_'204 49 u .. u .., U 50 U .3 U 

gamm..Chlordan. 50 2.0 U 2.0 U 30 U 2.0 U 

Dioxin Analysis (UG/KG) 002303 00230' 002192 002182 002183 

1,2,3,4,6,7,8-HpCOD 00312 00164 0.0331 J 002. 00017 J 

1,2.3,4,6.7,8-HpCOF 0.0083 0.0039 J 0.0506 00071 0.00078 U 

1,2,3,4,7,8,9-HpCDF 0.00022 J 0.00007 U 000098 J 0.00054 EMPC 0.0002 U 

1.2.3,4,7.8-HxCOD 0.00014 EMPC 0.00005 U 0.00045 J 000083 EMPC 00002 U 

1,2,3,4,7,8-HXCDF 00005 EMPC 0.00027 U 0.021 J 0.0025 J 000041 U 

1.2,3,6,7,8-HxCDD 000054 J 0.00026 J 00015 J 0.0027 J 0.0002 U 

1,2,3,6,7,8-HxCOF 000031 U 0.00016 U 0.0072 J 00021 J 000021 U 

1,2,3,7,8,9--HxCOD 0.00043 EMPC 0.00027 J 0.0013 EMPC 00023 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,B-PeCDD 0.00009 U 000008 EMPC 0.00039 EMPC 00011 J 00002 U 

1,2,3,7,S.PeCOF 0.00007 U 0.00003 U 00031 J 00001 U 00002 U 

1 ,2,4,5,7 ,B-hexachloro(9H)x3nthene 0.0704 J 00188 J 0.0334 J NR NR 

2,3,4,6,7,B-HxCDF 0.000",,4 J 0.00017 EMPC 0.0076 0004' J 000018 EMPC 

2,3,4,7,B-PeCDF 0.00025 EMPC 0.00017 J 0.0067 EMPC 0002 J 00002 U 

2.3,7,8-TCOO 0.19 0.109 J 0.0576 J 0.0034 0.0002 U 

2,3,7,8-leDF 0.00'4 00009 J 0.D136 0.0034 0,00056 J 

oeDD 0266 J 0.132 0.276 J 0181 00082 U 

oeDF 0.0084 J 0.0043 J 0.0471 J 0.0165 0.00074 J 

Total HpCDD 0.0652 J 00312 J 00679 J 0049 J 0.003 J 

Total HpCDF 00165 J 00041 J 00736 J 00153 J 0.00078 UJ 

Total HXCOO 0.0045 JEB 0.0011 JEB 0.0019 JEB 0027 JEB 0.00052 JEB 

Total HxCOF 0.0146 J 0.0039 UJ 0.116 J 00584 J 00014 EMPC 

Total PeCOO 0.0012 EMPC 0.001 EMPC 0.0124 EMPC 0.0064 J 0.0005 J 

Total PeCOF 00087 J 0.0038 J 0.0814 J 0085' J 0.0012 J 

TotalTCDO 0.193 J 0.109 J 0.06011 J 00075 J 000036 EMPC 

TQtaI reDF 0.013 J 0008011 J 0.0694 J 0.0435 J 00015 eMPC 

TOXicity EquMllency 0191 J 011 J 0.0678 J 000736 J 0.0000917 J 

U - Not detected. UJ . Detection limit apprOXimate, J - QuantitatlOn approXimate, EB - Equipment Blank COntamination; NR - Not Reported 
.., or $ - From dilution analysis; R - Rejected, NA· Not Analyzed. EM PC - Estimated Maximum Possible Concentration 



TABLE 4-1 (cont.) 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

:<l DRAFT TECHNICAL MEMORANDUM 
~ CENTREDALE MANOR RESTORATION PROJECT 
g NORTH PROVIDENCE, RHODE ISLAND 
o PAGE 6 OF 9 

Sample Numbtr MAP·SD-2059-01 MAP-SO-2060-01 MAP-So-206t-Ot RAB-S0-2069-01 RAB-SO-2070-01 

Date Sampled 9J2OI2OOO 9120(2000 912112000 911812000 9'1812000 

cc_ Non. None Field Dup. MAP-SQ..2061-01 None Non. 

Oep1h(ft) 0.0.05 0.0-05 0.0-05 O.~,5 00-0.5 

PlreentSolids 43 71.6 58 50 77 

TAL Meta' An,tv.,. MGlKG 002303 002301 002192 002182 002183 

Aluminum 1800 2390 2400 2980 3120 

Antlmon 0.61 UJ 0." UJ 2.5 J 0.S7 UJ 0.58 UJ 

.....n~ 0.75 J 0,60 J 137 J 0.84 J 0." UJ 

Barium 18.7 16.3 641 26.4 303 

Beryllium 028 0.23 047 0.42 0.41 

Cadmium 083 J 0.52 UJ 2.2 J 0.51 UJ 0.51 UJ 

Calcium G82 .21 1390 1110 710 

Chromium 18. J 4.2 J 40.8 J 5.• J 3.7 J 

Cobalt I .• 1.6 •.0 3.8 2.1 

copper 21.0 4.0 11. 7.• 11.7 

'ron 3370 J 3900 J 37900 J .780 J 5230 J ..... 34.0 J 12,7 J 278 J 34.• J 8.5 J 

Magnesium 431 M3 457 1060 1000 

Manganese .7.• J .... J 241 J ,., J 99.• J 

Nlette' 5.• UJ 3.3 UJ 92.2 J •. 7 UJ ... UJ 

Potassium 371 U 372 U 3.3 UJ 388 U 412 U 

S","r 0.56 U 0.54 U 0,70 UJ 0.53 U 0.53 U 

Sodium 48.6 U 47.B U 117 7".9 57.4 

Vanadium 5.2 4.8 8.6 7.4 5.8 

Zinc 51.5 23.0 176 46.4 28.0 

Acid Valatll, SUtftdttlSlmuftaneously Extracted 
Metals Analysis (UMOUGI 002303 002301 002192 002182 002183 

Acid Volatile Sutftde 1.0 UJ 1.0 UJ 4.0 J 1.0 UJ 1.0 UJ 

cadmIUm 0.0052 J 0.002 U 0.0089 0.0028 J 0.00018 U 

COpper 0.14 J D.03~ J 0.51 J 0.12 J 0.14 J 

Lead 0096 J 0.039 J 0.83 J 0.21 J 0.029 J 

t.I.reu~ R R R R R 

Nlct.el 0.099 J 0.029 UJ 014 0.11 J 0051 UJ 

Zinc O.SO U 0.27 U 2. 0_94 0.35 U 

Total ~nlc Carbon AnatyslslMGfKG) 002303 002301 002192 002182 002183 

Total Organle Carbon 11400 4050 39600 8840 128 U 

U • Not detected, UJ - Detection limit approximate; J - Quantltalion approximate; EB • ECjuipment Blank Contamination, NR - Not Reported 
., or $ . From dilution analYSIS; R - Rejected; NA - Not Analyzed; EMPC - Estimated Maximum Possible Concentration 



TABLE 4-1 (con!.) 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

" DRAFT TECHNICAL MEMORANDUM 
g CENTREDALE MANOR RESTORATION PROJECT 
§ NORTH PROVIDENCE, RHODE ISLAND 
o PAGE70F9 

Sample Number WRD-SD-2063-01 WRM-SD-2055--01 WRM-SD-2056-01 WRM-SD-2057-01 WRM·SD-2052·01 

Date SamP*ed 912012000 912012000 9/1912000 912012000 9/19f2000 

QC Identtr~r None None F",td Oup WRM-SD-2056-01 None None 

~(ft) 0.0.0.5 0.0-0.5 0.G-05 0.0.0.5 0.0.0.5 

Percent Solids 36 35 58 25.6 8' 
....._,.. "",onle .......... UGIKG 002302 D02"'" 002187 D02,.. 002188 

1,1'-Biphenyl 990 U 990 UJ 500 U 990 U .00 U 

2,4-Dinltrotoluene 990 U '200 J 500 U 990 U .00 U 

2-ChlorophenOi 990 U 1800 J 500 U 990 U '00 U 

2-Methylnaphthalene 990 U 990 UJ 500 U '00 J 400 U 

990 U 2200 J 500 U ... U <00 U 

4-Nltrophenol ~- 2500 U 2200 J '200 U 2500 U 1000 U 

Acenlphthene 110 J 'BOO J 500 U 580 J " J 

Acenaphthylene 62 J 180 J 500 U 240 J .00 U 

Anthrilcene 300 J 970 J 500 U '400 '60 J 

Atrazlne 990 U 990 UJ 500 U 990 U '00 U 

Benzaldehyde 93 JEB 170 JEB 500 U '20 JEB 400 U 

Benzo(a)anthracene 1100 5500 J 20 J '900 980 

Benzo{a)pyrene 1100 3900 J '90 J 3500 620 

Benzo(b)fluoranthene 1800 '3000 J' 500 U 6500 1500 

Benzo{g,h,l)perylene 650 J 3600 J 500 U 2'00 520 

Benzo{k)fluoranthene .90 J '90 J 500 U '600 470 

bIs(2-Ethylhexyl)phthalale.__..... 930 J 50000 J' '00 J 4700 850 

990 U 990 UJ 500 U ... U •• J 

Carbazole 190 J 320 J 500 U 650 J 180 J 

Chrysene '200 4100 J 2. J 3500 950 

Di-n-Butylphthatate 990 U 'BOO J 500 U 990 U '00 U 

Dlbenzo(a,hlanthracene '30 J 620 J 500 U 450 J 110 J 

Dlbenzoturan 76 J 220 J 500 U 3'0 J 27 J 

Fluonmthene 2600 3300 J 39 J 9500 2000 

Fluorene 140 J 470 J 500 U 660 J 71 J 

Indcno{1,2,3-cd)pyrcnc 600 J 3900 J 500 U 2700 720 

N-Nttroso-d~n-propy'amlfle 990 U 1400 J 500 U 990 U .00 U 

Naphthalene 990 U 110 J 500 U '60 J 400 U 

Pentachlorophenol 2500 U '400 J 1200 U 2500 U 1000 U 

Phenanthrene '600 4400 J 500 U 5600 '200 

Phenol 990 U '900 JEB 500 U 990 U '00 U 

Pyrel'le 2.00 6500 J 41 J 7100 1900 

n 
'"a 
OJ 
0­., 
<D 
;;::., 
-g" 
':':! U - Not detected, UJ - Detection limit apprOXimate, J - Quantltatlon approximate, EB - EqUipment Blank Contamrnatlon, NR . Not Reported 

*, or $ - From dilution analysIs, R - Rejected, NA - Not Analyzed, EMPC - Estimated MaXimum Possible Concentration 
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TABLE 4·1 (conI.) 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

;;0 DRAFT TECHNICAL MEMORANDUM 
§ CENTREDALE MANOR RESTORATION PROJECT 

NORTH PROVIDENCE, RHODE ISLAND 
g PAGE80F9 

, ..... 
r:p 

I 
o 

II) 

iD 
;:: 
II) 

-~ 
~ U • Not detected, UJ - Detection limit approximate; J - Ouantltation approximate; EB· Equipment Blank Contamination; NR . Not Reported 

.., or $. From dilution analYSIS; R - Rejected: NA· Not Analyzed, EMpc· Estimated Max!mum Possible Concentration 

sample Number WRD-SD-2063-01 WRM--SD-205S-01 WRM-SD-20s&01 WRM-S~2057-01 WRM-SD-2062-01 

Oat.Samplltd 912012000 9/15112000 912012000 9/19f2000 

QC Identifier None None Field cup. WRM-SO-2056-01 None None 

Depth(ft) 0.0..05 00-0.5 0.0-0.5 0.0-0.5 0.0-05 

Pert:ent SoIk:ls 36 35 58 256 81 

PutlcldtIPCB Analvl:l. UG/KGI. 002302 002187 002305 002188 

4,4'-000 92 5.0 5.0 52 4.0 

",4'-DCE 5.0 11 5.0 48 4.0 

520 

3.0 

50 

5.0 

3.0 

50 

U 5.0 

3.0 

50 U 

50 

3.0 

4.0 

20 

'0 

U 

U 

gamma.Chlordane 3.0 3.0 U 3.0 3.0 '.0 

Dioxin Analysl. (UGlt(G) 002302 0023004 002181 002305 002188 

1,2,l,4,6,7,8-HpCOo 0.531 0.921 0006 EMPC 0." O.lD 

1,2,3,4,6,7,8-HpCOF 2.67 0.251 0.0018 EMPC 0.305 0.0462 

1,2,3.4,7,!,9-HpCOF 0.105 0.0136 EMPC 0.0019 UJ 0.0069 0.0054 

1.2.3,4,7.~OD 0.019 D.DO!! 0.0015 UJ 0.0088 0.0029 

1,2,3,4,7,,M-btCDF 0.592 0.0242 0.001 UJ 0.0363 0.0029 

1,2,3,6,7,MtxCOD O.O~2 0.0319 00015 UJ 00318 0.0105 

1,2,3,6,7.~DF 0.17! 0.0156 0.0009 UJ 0.0217 0.0022 

1,2,3,7,e,9-HxCDO 0.0628 0.0268 0.0015 UJ 0.0317 a.omu 
1,2,3,7,8.9-HxCDF 0.0077 EMPC 0.003 0.0013 UJ 0.0022 EMPC 0.0004 U 

1,2,3,7,8-PeCOO 0.0085 0.0037 0.0014 UJ 0.0173 0.0018 

1,2,3,7,8-PeCOF 0.0372 0.0033 0.0016 0005 EMPC 0,0003 U 

1,2, 4,5,7.B-hexaehloro@l--I)xanthene 0114 0.254 1.71 

2,3,4,6,7,8-HxCOF 0.223 0.0169 0.001 UJ 0.0263 0.0032 

2,3,4,7,8-PeCOF 0.0929 00041 EMPC 0.001 UJ 0.0187 0.0003 U 

2,3,7,8-TCDD 0.26 0.676 S 0.0233 0.586 J$ 0006< 

2,J,7,8-TCOF 0.101 0.0168 0.0008 UJ 0.0642 0.0014 

acoo 2.66 6.97 0.0495 0.522 J$ 2.1 

OCDF 1.25 0.545 0.0035 EMPC 0.302 0.276 

Total HpCOO 1.104 1.74 0.007 J 1.32 0456 

Total HpCDF 3.76 JS 0.158 0.0022 0.571 0.175 

Total HxCOD 0.451 JEB 0261 JEB 00015 UJ 0.319 JEB 0.0508 JEB 

Total I-bCDF 1.97 0.379 0.0026 UJ 0.155 0.0349 

TobIl P.COO 0.0452 0.008 0.0026 EMPC 0.101 0.0016 

Total PeCOF 1.03 0.257 0.0016 1.03 0.0158 

Total TCDO 0.315 0.676 JS 0.0299 0.628 JS 0008 

Total TCOF 0.552 0.183 0.0123 017 J$ 00113 

ToxlCty EqUIValency 0.471 0716 00235 0.637 0.0163 



TABLE 4-1 (cont.) 
DETECTED PARAMETERS IN SEDIMENT COLLECTED OCTOBER 2000 

;Il DRAFT TECHNICAL MEMORANDUM 
§ CENTREDALE MANOR RESTORATION PROJECT 
8 NORTH PROVIDENCE, RHODE ISLAND 
o PAGE90F9 

,.... 
<p 

Sample Number 'NRD-SO-2063-D1 WRM-SD-2055-01 WRM-S0-2056-01 WRM-SD-2057-01 WRM·S0-2062-01 

Date Sampled 912012000 9120/2000 9/19J2000 912012000 9"9/2000 

QC Id6ntll'ler None None Field Dup. WRM·SQ.2056-01 None None 

Depth(.) 0.0.0.5 0.0-0.5 O.O-O.~ OO-O.ft 0<><>. 

Percent SOlids 36 35 58 256 81 

TAL ...... _. MGlKG 002J02 

3240 

002304 0021&7 oo23D5 0021.. 

Aluminum 8'40 4390 7380 2580 

AntWnony 3.4 J 53 J 0.60 UJ 0.66 J 0.58 UJ 

Arsenic 6.3 J 5.1 J 1.1 J 8.5 J 1.2 J 

Ba""m 228 155 300 105 21.9 

8er)'IIlum 0.68 0.71 1.0 1.' 0.31 

Cadmium 95.1 23.9 0.53 UJ 3.7 J 0.51 U 

calcium 2290 1810 795 3260 560 

Chromium 456 J 800 J 5.3 J 310 J 17.5 J 

Cobalt 5.1 93 2.5 17.3 31 

Copper 146 1110 1.5 16' 6.6 

Iron 22200 J 11500 J 4770 J 20500 J 9970 J 

Le"" 553 J 721 J 0.9 J 446 J 26.4 J 

Magnesium 835 1960 600 1620 1320 

Manganese 319 J '8' J 155 J 414 J 232 J 

NiCket 30.5 J 187 J 31 UJ 141 J 70 UJ 

Potassium 3., UJ 1110 198 U ... J 672 

Silver 1.6 U 46 0.56 U 1.6 U 0.63 UJ 

Sodium 132 137 90.5 207 42.4 U 

Vanadium 12.6 32.5 7.2 38.2 7.9 

Zinc: ." 1050 14.2 491 42.3 

Acid VDlllllla SulfldHlSlmultaneoully Extracted 
Metals Analysis (UMOUG) 002302 002304 002187 002305 002188 

Acid Volatile Sulfide 1.0 J 40 J 10 UJ 4.0 J 10 UJ 

cadmium 0052 01. 000071 J 0.027 0.00089 J 

Copper 18 J 15.3 J 0015 J 20 J 0.076 J 

lead 12 J 2.7 J 0.031 J 2.1 J 0.088 J 

Mercury 0.0001 J 00001 J R R R 

Nickel 0.52 14 0027 UJ 12 0.051 UJ 

Zinc 13.6 14.3 0.17 U 7.8 0.61 U 

Total Organic Carbon Ana'Y'lI, (MG/KG) 002302 002304 002187 002305 D02188 

Total OrganK; Carbon 44500 79700 11500 76600 1980 

o 
;0 
» 
"Tl 

U - Not detected, UJ - Detection limit apprOXimate, J - Quantltation approximate: EB - EqUipment Blank Contamination. NR - Not Reported 
• or $ - From dilution analysis, R - Rejected, NA - Not Analyzed. EMPC - Estimated Maximum Possible Concentration 

-l 
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NOTES: 
1) Plan not to be used for design 
2) All locations to be considefed approximate 
3) Original map created by the EPA GIS lab 21-July.99 
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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. 

4.2.1 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 detedecl 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 TEO values are dominated by this compound. The concentration of each 

compound is multiplied by a toxicity fador. 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 TEO. Table 4-2 presents a 

summary of the TEO values reported for this data set, and the portion (reported as %) of that 

TEQ which is attributed to 2,3,7,8-TCDD. 

TEas for samples collected in the Manton and Dyerville reaches of the Woonasquatucket River 

are depicted on Figure 4-1. This figure also shows TEas for samples collected in previous 

sample collection efforts in 1998 and 1999. Table 4-2 and Figure 4-1 both show concentrations 

of dioxin TEO at or below 1 part per billion (uglkg) 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 TEO 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  

Location Sample Number 
Date 

Sampled 
2,3,7,8-TCDD 

(ug/kg) 

TOXICity 

Equivalency 
(ug/kg) 

TCDDITEQ 
Ratio 

Woonasquatucket River Stations 
OYP-SD-2065 OVP-SD-2065-01 9/19/00 0.129 0.134 J 96% 
OYP-SD-2066MAP-:.S·i):·205S......····· OVP-SO-2066-01 9/19/00 0.144 J 0.152 J·MAp·:S'i)-:.205S:0·1····..······ ·..·· ....········....912·1'/00 ..........···..········'1:98·2..$· ........ ·· .. ·····..····i-:-i:;·10··j' 95% ·· .. ·· .. ·..······..·········91'% 
MAP-SD-2059 MAP-SO-2059-01 9/21100 0.190 0.191 J 100% 
MAP-SD-2060
MAP:::S·O:::2061····..·..·· 

MAP-SO-2060-01 9/21/00 0.109 J 0.110 J
'c'Ms:bu:::O'921'OO'A"'" ..·....·..·......·..··91:.H'oo ····O·:·1·1·S..j' ·········..·..o:·1·i5·j 

99% 
....·····..··....·..·········92% 

MAP-SD-2061 MAP-SO-2061-01­ 9/21/00 0.0576 J 0.068 J 65% 

~~~~~~~......... ~~.~:::~~~~!:%\....... ·..········ ......·-l~·~·j~~ . ······~·~·o:~l:~ .........................~~.j.~~.. j ..............................~~.~ 
WRM-SD-2056 CMS-OU-091900A­ 9/19/00 0.024 0.024 J 99% 
WRM-SD-2056iJi/R·M:SO:20S1'....·.... WRM-SD-2056-01­ 9/19/00 0.0233 J 0.024 JWR·ij:::sb:i·oS7:oi..···· . ······....·······..9/i·1·'00 ~~·~~~·.. ~·······.... 0:5S6·j·$· ·..····..···········....·OJ}3'j''j 99% .....····.. ····....·..·..92% 
WRM-SO-2062 WRM-SD-2062-01 9/19/00 0.0064 0.016 J 39% 

Reference Stations 
R.i\S:Sb:2069"··-·lRAB=sb:::i069-:'o1' ·· .. ···· ......····.. 91'18/0'0 ..···...... ·· ........0·:·0034·..·····~.. O:·00736·j 
RAB-SD-2070 IRAB-SO-2070-01 9/18100 0.0002 U 0.00009 J 

46% 

0% 

J - Quantitation approximate; U - Not detected;  
NO - Not detected and no detection limit reported; $ - From dilution analysis  

Hexachloroxanthene is reported as a tentatively identified compound only  
.. Samples noted are field duplicates  
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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). Howevet, because there is no ~mmercial standard available for this 

compound, the laboratory repol:ted HCX as a "tentativel~ identified compound" (TIC) and the 

identifications and concentrations are approximated. 

HCX was ident~ a~d quantiiated using the masses, ~tios, and retention time information 

provided by EPA Region VII ~ased on the following ~erence presented at the Pittcon 99 

(poster presentation):, "lndustri~1 Marker By-Products Foupd with 2,3,7,8-Tetrachlorodibenzo-p­

dioxin" Jeffrey C. Archer, Terry A. Crone; USEPA Region VII. 

Dioxin TEas do not stlow an O~ViOUS decrease from upstream to downstream within this single 
I 

data set, however the trend "lay be more evident when compiled with data collected from 

Allendale and Lymal'llSville Ponds. In addition, only a $ingle station out of seven sampled 

exceeded 1 ppb in Manton Pond, and no samples were found to exceed 1 ppb in sediments 

below Manton dam ., Oyervil~ Pond. This indicates 1hat dioxin TEa concentrations are 

decreasing with dista~ce from ~ former source area at Centredale. 

~ I· J 
! 

Analysis of reference· samples: collected from the surface sediments of Assapumpsett Pond 
I 

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 $amples 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 Oyerville areas consisted exclusively of Aroclor 1254. 

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

Aroclor 1254 was detected on ttIe east side of the upstrellm end of Manton Pond at 2200 ppb 

(SO-2057) and on the east side of the upstream end of Dyerville Pond at 150 ppb (SO-2065). 

R1016000 -23- Centredale Manor, RI 



DRAFT 

TOC in these samples was 76,600 and 1350 mg/l<g 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. 

4.2.3 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. PAHs are typically attributed 

to asphalt run-off and fuel combustion and deposition. All fuels contain and generate some 

PAH components when bum ed, 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. 

4.2.4 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 uglkg) were also 

reported in samples WRD-5D-2063, immediately downstream of Manton Dam and WRM-SD­

2057, at the upstream end of Manton Pond. A high concentration of lead (1230 mglkg 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 that10cation.J 

5.0 SUMMARY 

Samples of sediment were collected from the Marton and Dyerville reaches of the 

Woonasquatucket River for chemical contaminants and physical parameters. The study was 

performed to al.lgme(1t existing data collected, and to 4etermine the downstream extent of 

dioxins exceeding concentrations of 1 ppb TEO that havelbeen previously identified in the river 

system. The data was collected such that the analytical I1esults could be used to support a full 

human health and ecological risk assessment if necessal)'l 

Dioxins characterized by the prtsence of 2,3,7,8-TCDD arle present in the surface sediments of 

the river system below Lymal1sville Dam, however, rno~t of the locations sampled showed 

concentrations below 1 ppb TEO. The highest concentration of dioxin TEO was found in 

sediment immediately behind the Lymansville dam, in th~ wash out areas behind the spillway. 

The only other Iocati,n where dioxin TEO was detected lat concentrations above 1 ppb TEO 
\ 

was on the west side of Manton Pond. The concentration at this location was calculated to be 

1.01 ppb TEO. 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 decrease with distance downstream of the preSEtnt location of the Centredale Manor 

apartment complex. The data ~lIected and described in; this report support that observation, 

since that concentrations of diOxin in aquatic sediment irl Manton and Dyerville appear to be 

approximately one order of magnitude lower than thOlSe 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 SHe 
North Providence Rhode Island 
Sample Number CMS-I)lJ.()919OOA CMS-I)lJ.()92100A OVP-S0-2OfI5.01 OVP-S0-~1 MAP-SO-2058.()1 

o.te Sampled 811812000 9/2112000 9/11t12Ooo 9/1812000 91201ZJOO 

CCIdentftet FIeld oup. WRM-$O-2IJ58.01 FIeld Cup. MAP-S~I'()1 None None None 

Depth (ft) 0.~.5 0.~.5 0.0.().5 0.0.().5 0.0.().5 

P_SaIIcI. !IG.1 !Ie tlU 142 42.7 

_ Orgonlc AnoIyoIo (UGlKG' 002179 002191 0021!IG 002188- 002183 

I.I·~ 500 U leo J 400 U - U 880 U 

2.2'oOII)tIII(I.QDopn:Jpano) 500 U 920 U 400 U U 980 U 

2.4.5-T 

2.4.G-TrtcI1Iorop/Iono 

1200 

500 

U 

U 

2300 

820 

U 

U 

1000 

400 

U 

U 

1200- U 

U 

2500 

980 

U 

U 

2.4-OIchIan>phono 500 U 820 U 400 U 4«)- U 880 U 

2. 

2.4-OinitraphonoI 

500 

1200 

U 

U 

820 

2300 

U 

U 

400 

1000 

U 

U 1200-
U 

U 

880 

2500 

U 

U 

2.~ 500 U 820 U 400 U - U 980 U 

2.e-otnl1rolDluene 

2 

500 

500 

U 

U 

920 

920 

U 

U 

400 

400 

U 

U 4«) 

U 

U 

980 

990 

U 

U 

2 

2~ 

500 

500 

500 

U 

U 

U 

920 

400 

920 

U 

J 

U 

400 

400 

400 

U 

U 

U 

31- J 

U 
- U 990 

990 

980 

U 

U 

U 

~ 1200 U 2300 U 1000 U 1200- U 2500 U 

2~ 500 U 920 U 400 U - U 990 U 

3.3".o_IZId~.. 

4.e-otnitro­

3-11_ 500 

1200 

1200 

UJ 

U 

U 

820 

2300 

2300 

U 

U 

U 

400 

1000 

1000 

UJ 

U 

U 

1200 

1200 

UJ 

U 

U 

990 

2500 

2500 

U 

U 

U 

4-B yIoIhor 

~I.. 

500 

500 

500 

500 

U 

U 

U 

U 

920 

820 

820 

820 

U 

U 

U 

U 

400 

400 

400 

400 

U 

U 

U 

U 

4«) 

4«) 

4«) 

U 

U 

U 

- U 980 

880 

990 

990 

U 

U 

U 

U 

~ 

500 

1200 

U 

U 

820 

2300 

U 

U 

400 

1000 

U 

U 

4«) 

1200 

U 

U 

890 

2500 

U 

U 

~ 1200 

500 

U 

U 

2300 

2000 

U 1000 

400 

U 

U 

1200 

140 

U 

J 

2500 

890 

U 

U 

-.-.....--­-
500 

500 

500 

U 

U 

U 

210 

820 

4000 

J 

U 

43 

400 

79 

J 

U 

J 

leo-650 

J 

U 

980 

890 

890 

U 

U 

U 

500 U 920 U 400 U 13 J 990 U 
IIenzaIcIoI¥je 34 JEB 920 U 400 U 88 J 990 U 
BlnzD(a)onll1r-.. 500 U 21000 380 J zeoo 300 J 
IBInzD(a)p)tane 500 U e800 J 310 J 2200 370 J 
BlnzD(b~ 28 J 24000 J' 590 4000 840 J 

U- Not deteeled; UJ - Detactlon limit approximate; J - Quandtatlon approximate; 
•• From dilution analysis; R -.ReJe!:!ed; NA - Not Analyzed 10115 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
~Numbor 

DaIa~ 

CM!H)~18OOA CM!H)~1OM OVP-SD-2Olll>01 OVP-SD-2Oe&01 MAP-SD-2ll~1 

8111l11000 1112112000 9/11l11000 9/11l11000 I1l2OI2OOO 
ac_ FIoId Duo. WRM-$[).2OI!8.Ql FIoId Oup. MAP-sO-21161.o1 None None None 
DepIh (til 0.0.0.5 0.0.0.5 0.0.0.5 0.0.0.5 0.0.0.5 

P...... -
lIenzD(g,h,l)petylone 

!III.7 158 82.2 42 42.7 

!500 U 3eOO J 190 J 1800 22D J 

Benm(k-'-­ !500 U 2300 J 130 J 1100- ~~ 

200 J 

B )rnoII*M 

BII(2~ 

bII(2-E 

!500 

50CI 
eo 

U 

U 
J 

920 
... 121 

230 

U 

U 

J 

400 

4GO 

800 

U 

lJ 

J 

.f8II 
1800 

U 

.r 

ll9D.,- U 

t 

J 

~ 

500 

!500 

W 

U 

B2D 

920 

U 

U 

78 

400 

J 

U 

340-- J 

U 

ll9D 

ll9D 

U 

U 
~ !III ~~ .. - ~ . --t:i 
10;;;;;- IlOO 

500 

u 
U 

19000 

920 U 
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400 

J 

U 

2400 

51 J 

480 

ll9D- J 

U 

Ilibonoa( • .h~ 

IlOO 

!500 

W 

U 

920 

7ac 

U 

J 

400 

38 

W 

J 
480 

32D 

W 

J Il80 

U 

U 

IlIbenzDIInn !500 

!500 

U 

U 

1500 

920 U 

400 

400 

U 

U 

100- J 

U 

Il80 

Il80 

U 

U 

- !500 

38 

U 

J 

920 

51000 

U 400 

800 

U 480 

6400 

U . 9110 

'10 

U 

J 

FIucnno ....,_.._ !500 U 2DDO 33 J 22D J ll9D U -­,_.
1_1.2.__ 

!500 

!500 

!500 

U 

U 

U 

920 

920 

920 

U 

U 

U 

400 

400 

400 

U 

U 

U 
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480 
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U 

U 

U 

ll9D 

ll9D 

ll9D 

U 

U 
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!500 

U 

U 

920 

4400 

U 

J 

400 

2110 

U 

J 

480 

2DDO 

U Il80 

290 

U 

J 

1--... 500 

!500 

U 

U 

920 

920 

U 

U 

400 

400 

U 

U 

480 

480 

U 

U 

Il80 

880 

U 

U 

~-.Iphonjlomklt 

1­-­ !500 
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U 

U 
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eeo 
U 

J 
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U 

U 
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U 

J 

Il80 

ll9D 

U 

U 
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U 

U 
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U 1000 
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U 

J 
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2IIDO 
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30D 

U 

J 

PhonoI !500 U 920 U 400 U 480 U Il80 U 

1­ 33 J 42DDO 800 4200 . 800 J 

U - Not delec1ed; UJ - De1ection Nmn approximate; j - Quanll1a1lon approximate; 
• - From dilution analysis; J:l- Rejected; NA - Not Analyzed 

l 
20115 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
SompIo Numbot CMIHllJ.0818OOA 

oate Sampled 9119/2000ac_ Field Oup. WRlo\.SO·~1 

Depth (ft) 0.0.0.5 

PercanI Solid, 515.7 

P_CBAno~" (UGlKG) 002179 

4.4'.()OO 5.0 

4.4'.ooe 5.0 

4.4'-OOT 5.0 

AldrIn 3.0 

aIpho-8HC 3.0 

3.0 

_·1018 48 

_·1221 88 

-.1232 48 

-'1242 49 

_·1248 48 
_.1254 48 

_·1280 48 

~ 3.0 

_He 3.0 

DioIdrtn 5.0 

EndoouIIan I 3.0 
_II 5.d 
_Surate 5.0 

EndrIn 6.0 

EndrIn~ 5.0 

EndrInK-. 5.0 

I~HC 3.0 

3.0 

HepIachIot 3.0 

HepIacNor EJIQlddo 3.0 

MoIhcJxycIIIor 25 

T-'­ 280 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

CMIHllJ.082100A OVP-5O-2OM-Ol 

912112000 9/19/2000 

Field Oup. MAP-50-2081.o; None 

0.0.0.5 0.0.0.5 

511 82.2 

002181 002185 

5.0 U U 

5.0 U 4.0 

5.0 U 4.0 

2.0 U 2.0 

2.0 U 2.0 

2.0 U 2.0 

47 U 40 

M U 79 

47 U 40 

47 U 40 

47 U 40 

47 U 150 

47 U 40 

2.0 U 2.0 

2.0 U 2.0 

5.0 U 4.0 

2.0 U 2.0 

5.0 U 4.0 

5.0 U 4.0 

5.0 U 4.0 

5.0 U 4.0 

5.0 U 4.0 

2.0 U 2.0 

2.0 U 2.0 

2.0 U 2.0 

2.0 U 2.0 

23 U 20 

230 U 200 

DVP-5[).2OIIOo(Il MAP-50-2O~1 

9119/2000 1IJ2OI2O()()' 

None None 

0.0.0.5 0.0-0.5 

42 42.7 

0021se 002183 

U 5.0 U 5.0 U 

U 7.0 5.0 U 

U 5.0 U 5.0 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 48 U 50 U 

U 97 U 89 U 

U 48 U 50 U 

U 48 U 50 U 

U 48 U 50 U 

48 U 50 U 

U 48 U 50 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 5.0 U 5.0 U 

U 2.0 U 3.0 U 

U 5.0 U 5.0 U 

U 5.0 U 5.0 U 

U 5.0 U 5.0 U 

U 5.0 U 5.0 U 

U 50 U 5.0 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 2.0 U 3.0 U 

U 24 U 25 U 

U 240 U 250 U 

U • Not detected; UJ • Deteclfon limit approximate; J • OuanHIaHon approximate; 
•• From dlluUon analysis; R - Rejected; NA • Not Analyzed 30115 



Analytical Results for Sediment Collected October 2000 
C8Iltredale Menor Restoration Project Site 
North Provldenca Rhode Island 
SarnpleN_ ~1J.4II111OOA ~IOQA OYP-50·~1 OYP-50.2Dfl6-01 MAP-50·205lHl1 

Dale $empIod 9IllJ12O(J() 912112000 9IllJ12O(J() 8/19121l1l1l 

None 

9I2OI2IlIXJcc_ Field Dup. WRIoI-50·2Il5II-01 Fooid Oup. MAP-5D-2081.o1 None None 

DepIh (II) 0.0.0.5 0.0.0.5 O.o.o.S O.o.o.S O.o.o.S 

P_SoIidI 55.7 58 82.2 42 42.7 

DIoIdn AIIaIyoIo IUGlKG) OO217V 002181 002185 002188 002183 

1.2.3.....7.1-KpC1lD O.ODS:! 0.0B17 O.om 0.13 0.122 

1.2.3.4.'.7~ 0.001' J 0.0477 0.0158- 0.0487 J 0.233 

1.2,1,4,7~ 

1.2.3.4.7,e.t1xCOD 

e._
0.00004 

· ~ . 
U 0.0004B J 0.001 J 

e._ 
0.0018 EMPC 

e._ 
0.0008II EMPC 

1.2.3.4.7~ 0.0001 U 0.0143 J 0.0028 J 0.0041 J 0.0085 

1.2.3.8.7.8-HKCDD 0.00015 J 0.003 J 0.0034 J 0.0083 J 0.0122 

1..2,3,1!,7A-HaCDF 0.00002 ~ J!J!!lY O.!lOl1 0.003.l 0.0044 J 

1.2.3.7.8.8-H11CDO 0.0001 EMPC 0.0018 EMPC 0.0028 J 0.008 J 0.0081 

1.2.3.7.8.B-HotCOF 0.00003 U 0.0004B EMPC 0.0003 U 0.0003 U 0.00053 EMPC 

1.2.3.7,N'eCDO 0.00002 U O.oooa J 0.001' J 0.0018 J 0.00084 

0.0012 

J 

EMPC1.2.3.7.8oPeCDF 0.00002 U 0.0028 J 0.0002 U 0.0002 U 

1.2.4.S.7~ 0.0825 J 0.035 J 0.0388 J 0.283 J 

2.3.'.8,7,8-HaCOF 0.00002 U 0.0088 0.0025 J 0.004 J 0.007 

2.3.4.7.8-PeCOF 0.00002 U O.OOS 0.0014 EMPC 0.0018 J 0.0027 EMPC 

2.3.7.8-TCOO 0.024 0.115 J 0.128 0.144 J 0.882 S 
2.3.7,8-TCDF 0.0001' EMPC 0.0148 0.0047 0.0087 J 0.0112 

OCOO 0.0815 J 0.427 J 0.38 0.737 J 12.33 S 
QCDF 0.0018 J 0.0782 J 0.0387 0.0837 J - 1.34 

tralol~ 0.0' -o.m 0.'00 0:2'12 '-na -. 
r .... HoCOF 0.0014 UJ 0.0843 J 0.0403 J 0.111 J 1.03 J 

r .... HIICDO 0.0011 JEB 0.0081 JEB 0.0233 JE8 0.0435 JEB 0._ JE8 

r .... HxCDF 0.0028 EMPC 0.118 J 0.0458 J 0.0542 J 0.283 J 

r .... PeCDO 0.00038 EMPC 0.0018 J 0.0073 J 0.0081 J 0.0023 J 

r .... PeCDF 0.00038 J 0.124 J 0.0838 J 0.058 J 0.0758 J 

r .... rcoo 0.0258 J 0.134 J 0.143 J 0.157 J 0.882 JS 

r .... rCDF 0.0037 W 0.103 J 0.0712 J 0.0821 J 0.106 J 

r~ EquIwIoncy 0.0242 J 0.125 J 0.134 J 0.15.l J 1.01 J 

u . No1 detecled: W • Detecllon limit approximate: J • Quantilalion approximate: 
4of15 •• From dilution analysis: R • RejecI8d; NA • Nol Analyzed 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
SompieNumbor CMS'()lJ.Wll1OOA 

Dota s.npIod 911912000 

QCIdentItIer FIaId Dup. WRM-SD-2058-01 

Oopth (II) 0.0-0.5 

Pon:ont Solido 55.7 

TAL 11_"""lvalo (IIGlKG) 0021711 

Aluminum .750 

f~ 0.511 

AIIenIc 1.8 

IIorIum 29.5 
I_urn 0.99 

CodrM.m 0.52 

CoIcium 851 

Chmmlum 8.5 

Cobalt 2.8 

I~ 2.4 

""" 5010 

Laad 10.2 

I~ 707 

1­ 280 

Mon:urv 0.04 

NIckel 3.2 

PoIollBium 289 

S_urn 0.485_ 
0.55 

SocIIJm 1111.0 

Thelium 1.02 

Ivllllldlum 8.8 

ZInc 19.2 

AcId v_ SuIftdoIISImuHa_1y EldrIc:IH 

_~(UMOI.JG' 0021711 

flddV_SuIftde 1.0 

C8dmium 0.001' 

ICoooer 0.028 

Laad 0._ 

MIIIaJry 0.00005 

Nickel 0.038 

ZInc 0.25 

Total Orgonlc Corbon _ (JoIGIKGI 002179 

Total 0IganIc Co""'" 13200 

CM5.()lJ.W2100A OYP-80-208!-01 

912112000 811912000 

FIoId Dup. MAP-sD-2081-01 Ncno 

0.0-0.5 0.0-0.5 

511 82.2 

002191 002181i 

2000 3000 

UJ 1.3 J 0.84 

J 2.8 J 1.2 

45.1 31.7 

0.33 0.28 

UJ 1.5 J 0.57 

899 789 

J 21.8 J 10.7 

2.0 3.4 

101 12.5 

J 8500 J 5070 

J 1230 J 38.8 

383 ,.,0 

J 18.5 J 184 

U .0.27 U 0.03 

UJ 12.8 J U 

U 544 U 252 

UJ 0.56 UJ 0.52 

U 0.84 UJ 0.50 

n.O 51.8 

U 1.19 U 1.11 

8.8 8.9 

101 55.11 

002191 002185 

UJ 2.0 J 1.0 

J 0.012 0.0011 

J 0.91 J 0.48 

J 0.48 J 0.22 

J 0.00005 J 0.0001 

UJ 0.15 J 0.27 

U 1.11 1.4 

002191 002185 

54200 1350 

U - Not detected; UJ - Detectioo Hmit approximate; J - Quanlllation approximate; 
• - From dilution analysis; R - Rejected; NA - Not Analyzed 

DYP-SD-~1 1AAP-80-2058-01 

811912000 9I2012OOO 

Ncno None 

0.0-0.5 0.0-0.5 

42 42.7 

002188 002183 

3190 2470 

UJ 0.50 UJ 0.57 UJ 

J 2.1 J 0.97 J 

55.8 38.1 

0.85 0.43 

UJ 0.73 J 0.96 J 

15110 1390 

J 70.8 J 17.5 J 

5.0 3.5 

48.9 83.5 

J 7ll5O J 'T70 J 

J 132 J 91.0 J 

832 523 

J 21. J 219 J 

U 0.22 U 0.04 UJ 

UJ 17.0 J 11.0 UJ 

U 400 U 347 U 

UJ 0.48 UJ 0.48 UJ 

U 0.74 UJ 0.58 UJ 

U 110 n.4 
U 1.03 U 0.99 U 

10.8 7.1 

172 181 

002188 002183 

UJ 2.0 J 4.0 J 

J 0.0074 J 0.0075 J 

J 0.81 J 0.41 J 

J 0.1511 J 0.87 J 

J R R 

0.22 0.15 J 

2.5 2.4 

002186 002193 

20400 41800 

50115 



Analytical ResuHs for Sediment Collected October 2000 
Cen!redale Manor Restoration Project Site 
North Providence Rhode Island 
SompIoNumbor ~1 MAP-SO-208G-Ol MAPoS[).2IJ81-111 RAll-Sl).2llH-ll1 

llaIo~ac_ 
00pIh (ft)-­__0rpnIc: IonoIyoIo (UGlKG) 

1.1'-IIIphonvI 

2.2'''''''''''''' 
2.4.5:"; 

2.4,8-T~ 

2.~ 

2.~ 

2.~ 

2.~ 

2 

2 

2 

2_ 

2~ 

3,3'-DIchIai.b."~. 

~ 

4.BaII1ro-2 

~ 

..--

IAnt-­-
11!onza(.~ 
1!onza(I)pfreno 

1IInzD(b~ 

8I2012OOO 8I2012OOO 812112000 1111812000 

None 

0.0-0.5 

43 

None FIIId Cup. MAP-8[).21J81-111 None 

0.0-0.5 0.0-0.5 0.0-0.5 

71.8 58 50 

002303 OD23D1 002192 

810 U .aD U 120 

810 U .aD U 990 U 

24011 ~ l2IID II 2SIIl U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

MIll II !all ~ - -II -

810 U .aD ~ 990 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 240 J 

810 U . .aD . U 990 U 

2400 u­ 1200 U. 2500 U 

810 U .aD .. lJ 990 U 

810 U .aD U 990 U 

2400 U 1200 U 2500 U 

2400 U 1200 U 2500 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 990 U 

810 U .aD U 1Il1O U 

2400 U 1200 U 2500 U 

2400 U 1200 U 2500 U 

9SD U .aD UJ 230D 

9SD U .aD U 420 J 

9SD U .aD U 1Il1O U 

810 U .aD U 590D 

9SD U 4«10 U 990 U 

9SD U 4«10 U 1Il1O U 

110 J 25 J 18000 

130 J 32 J 15000 J' 
230 J liS J 18000 

U - Not detected; UJ - Del8ctlon limit approxlmate; J • Quanutallon approldmate; 
•• From dlkJllon analysis; R - Rejected; NA • Not Analyzed 

002182 

SOD 

SOD 
• 12011 

SOD 

SOD 

SOD 

~ 

50D 

SOD 

SOD 

50D 

SOD 

50D 

1200 

SOD 

500 

1200 

1200 

500 

500 

500 

500 

SOD 

1200 

1200 

SOD 

47 

SOD 

100 

SOD 

31 

l00D 

e40 

1400 

RA8-SO-2Q70-01 

8/1812000 

None 

0.0-0.5 

n 
002183 

-~ 430 ~ 
U 430 U 

tl t1CO tJ 

U 430 U 

U 430 U 

U 430 U 

Uc UQO .lJ 

U 430 U 

U 43D U 

U 43D U 

U 43D U 

U 430 U 

U 43D U 

U 1100 U 

U 43D U 

UJ 430 UJ 

U 1100 U 

U 1100 U 

U 430 U 

U 430 U 

U 430 U 

U 430 U 

U 430 U 

U 1100 U 

U 1100 U 

U 430 U 

J 430 U 

U 430 U 

J 430 U 

U 430 U 

JEB 430 U 

43D U 

430 U 

22 J 

80115 



Analytical Results for Sediment Collacted October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
Sample Number MAP-S~1 MAP-5I).2OIIC).()1 MAP-SD-2OII1.(Jl RAS-SO-2!MIQ.OI RAS-SO-207O.(JI 

Oo18Sampiodac_ 9I2012OOO 9I2012OOO 912112000 9/18/2000 9/18/2000 

None None fle1d 0..,. MAP-SO-2OII1.(Jl None None 
DtIp1h (II) 0.O.(J.5 0.O.(J.5 O.O.(J.! O.O.(J.5 O.O.(J.5 
_SolIds 43 71.5 55 50 n 
1Benm<a.h,llPWane 100 J 23 J 8300 J 510 430 U 

Benm(k~ 100 J 480 U 4800 J 370 J 8 J 

BIo(2 

BIo(2~)oIho< 

IbIo/2-E Il1o 

lIIIO 

lIIIO 

310 

U 

U 

J 

480 

480 

180 

U 

U 

J 

IHIO 

lIIIO 

880 

U 

U 

J 

500 

500 

1000 

U 

U 

J 

430 

430 

95 

U 

U 

J 

18 

Copraiadam 

95 

lIIIO 

J 

U 

480 

480 

U 

U 

lIIIO 

IHIO 

U 

U 

480 

500 

J 

U 

430 

430 

UJ 

U 
ca_ lIIIO U 480 U 1800 82 J 430 U 

iClvyoeno 180 J 42 J 18000 1100 430 U 

Dkl-Bu\WII1thalllo lIIIO U 480 U IHIO U 500 U 34 J 

1lIbonza(',h_ 

lIIIO 

lIIIO 

U 

U 

480 

480 

U 

U 

9110 

1300 

U 500 

130 

UJ 

J 

430 

430 

UJ 

U 

~ lIIIO 

lIIIO 

U 

U 

480 

480 . 

U 

U 

1400 

990 U 

500 

500 

U 

U 

430 

430 

U 

U 

F-.o 

9110 

290 

U 

J 

480 

88 

U 

J 

990 

48000 

U 500 

1700 

U 430 

23 

U 

J 

FluonIno--­ lIIIO U 480 'U 2200 38 J 430 U -­ lIIIO 

960 

U 

U 

480 

480 

U

U 

· - 9110 

990 

U 

U 

500 

500 

U 

U 

430 

430 

U 

U 

~-1__.. 

_',2,~ 

960 

960 

120 

U 

U 

J 

480 

480 

28 

U 

U
J 

990 

. _. 990 

noo 

U 

U 

J 

500 

500 

Mel 

U 

U 

430 

430 

430 

U 

U 

U 

loophorone 

NoN mine 

lIIIO 

lIIIO 

U 

U 

480 

480 

U 

UJ 

IHIO 

990 

U 

U 

500 

500 

U 

U 

430 

430 

U 

U 

N 

~. 

lIIIO 

lIIIO 

U 

U 

480 

480 

U 

U 

IHIO 

250 

U 

J 

500 

500 

U 

U 

430 

430 

U 

U 

N_ lIIIO U 480 U 9110 U 500 U 430 U 

P."tacl .... ..,....101- 2400 

99 

U 

J 

1200 

23 

U 

J 

2500 

35000 

U . 1200 

790 

U 1100 

430 

U 

U 

Phonal 960 U 480 U 990 U 500 U 430 U 

P)<wne 240 J 51 J 42000 1Il00 430 U 

U - Not detected: UJ - Detecllon limit approximate: J - QuanlilaUon approximate: 
701,5 •• From dilution analysis; R- Rejected; NA - Not Analyzed 



Analytical Results for Sediment Collected October 2000 
Cantredale Manor Restoration Project Site 
North Providence Rhode Island 
Sa""",,_ MAP~1 MAP.aD-~1 MAP.aD-2001.o1 RAB.aD-2089.()1 

Dolo SampIod 
ac_ 
Depth (III 

_Solidi 

P_ce_IUGIKG\ 

....·.I)[)O 

4.4·.I)[)E 

4,,·.QDT 

Aldrin 

~. 
Iipho-CNotdono 

_·1221 

_·1232 

_·1242 

_.1248 

_.I2M 

_.12110 

-..aHC 

~ 

~ 

EndoouIIon I 

EndoouIIon " 
EndoouIIon SIIIfIIt 
Endrfn 
Endrfn Aldehyde 

Endrin_ 

~ 

~Epcoddo 

T........­

8I2012OOO 8I2012OOO 912112000 8/181ZOOO 

None 

0.~.5 

43 

None FIeld Cup. MAP.aD-2001.o1 None 

0.~.5 0.~.5 0.~.5 

71.8 58 50 

002303 D02.301 002192 

5.0 U 5.0 U 5.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U U 11 f- .. ll.11 tl 

2.0 U 2.0 U 2.0 U 

2.0 U 2.0 U 2.0 U 

4.0 2.0 U 2.0 U 

-48 ..u -. ~ -----!J .. 
98 U 110 U 93 U 

49 U 45 U 47 U 

49 U 45 U 47 U 

411 U 4!1 U 47 U 

49 U 45 U 47 U 

49 U 4!1 U 47 U 

2.0 U 2.0 U 2.0 U 

2.0 U 2.0 U 2.0 U 

5.0 U 5.0 U 5.0 U 

2.0 U 2.0 U 2.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U 5.0 u· - 5.0 ·ll ----_ ..­
5.0 U 5.0 U 5.0 U 

5.0 U 5.0 Ii 5.0 U 

5.0 U 5.0 U 5.0 U 

2.0 U 2.0 U 2.0 U 

5.0 2.0 U 2.0 ·u 
2.0 U 2.0 U 2.0 U 

2.0 U 2.0 U 2.0 U 

24 U 23 U 23 U 

240 U 230 U 230 U 

002182 

5.0 

5.0 

til 

3.0 

3.0 

3.0 

.511 
100 

50 

50 

50 

50 

50 

3.0 

3.0 

5.0 

3.0 

5.0 

"!lI 
5.0 

5.0 

5.0 

3.0 

3.0 

3.0 

3.0 

25 

250 

RAI!-SD·207Ml 

8/181ZOOO 

None 

0.0.0.5 

n 
002183 

~ •.c U 

U 4.0 U 

~ Ii 

U 2.0 U 

U 2.0 U 

U 2.0 U 

43 U 

U 87 U 

U 43 U 

U 43 U 

U 43 U 

U 43 U 

U 43 U 

U 2.0 U 

U 2.0 U 

U '.0 U 

U 2.0 U 

U 4.0 U 
"]1-

U 4.0 U 

U 4.0 U 

U 4.0 U 

U 2.0 U 

U 2.0 U 

U 2.0 U 

U 2.0 U 

U 22 U 

U 220 U 

U • Not deIecIad; UJ • DetecIion Hmlt apprOldmale; J • Ouan1lta1lon apprOldmale; 
BellS •• From dRuUon 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-5O-205Q.01 MAP-50-2080-01 MAP-50-2081.o1 RAB-S0-2089.01 
0 .... SIfl1Plld 9I2012OOO 
oc_ None 
0epIII (11) 0.0.0.5 
_SolIds k3 
Dioxin _ UGlKGl 

1,2,3,4.8.7.~ 

1,2,3.4.8.1.~F 

1,2,3.4.1.8.8-HpCOF 

1,2,3.4.1.a.H>lCDO 

1,2,3.4.7.80HxC0F 

1,2,3.8.7.a.ttICOO 

1.2.3.8.7.a.H>lCDF 

1,2,3.7.U-Hx<:OO 

1.2.3.7.8.&oHxCDF 

1.2.3.7.8oPeCOO 

1.2.3.7.8-hCDF 

1.2.4.5.7.~H)canthono 

2,3.4,8.7.8oHxCOF 

2.3.4.7.~F 

2.3.7.8-TCOO 

2.3.7.8-TCDF 

OCDO 

OCDF 

T<lIIIHgCDD 

T .... HpCOF 

T .... HxCDO 

T .... HxCDF 

T .... PeCOD 

T .... PeCOF 

T .... TCDD 

TDIaITCDF 

T 

90115 

9/20/2000 9/21/2000 11118/2000 

None FIeld Cup. MAP-50-2081.o1 None 

0.0.0.5 0.0.0.5 0.0.0.5 

71.8 58 50 

002303 002301 002182 

0.0312 0.01114 0.0331 J 

0.0083 0.0039 J 0.0508 

0.00022 J 0.00007 U 0.000IIII J 

0.00014 EMPC 0.00005 U 0.00045 J 

0.0005 EMPC 0.00027 U 0.021 J 

0.00054 J 0.00028 J 0,0015 J 

0.00031 U 0.00018 U 0.0072 J 

0.00043 EMPC 0.00027 J 0.0013 E'-FC 

0.00005 EMPC 0._ U 0.00033 J 

0.00009 U 0.00008 EMPC 0.000311 E'-FC 

0.00007 U 0.00008 U 0,0037 J 

0.0704 J 0.0188 J 0.0334 J 

0.00044 J 0.0001 EMPC 0.0078 

0.00025 EMPC 0.00017 'J 0.0081 EMPC 

0.19 0.109 J 0.0578 J 

0.0014 0.0009 J 0.0138 

0.288 J 0.132 0.278 J 

0.0084 J 0.0043 J 0.0471 J 

0.0852 J 0.0312 J 0.0879 J 

0.0185 J 0.0041 J 0.0738 J 

0.0045 JEB 0.0011 JEB 0.0010 JEB 

0.0148 J 0.0039 UJ 0.118 J 

0.0012 EMPC 0.001 EMPC 0.0124 EMPC 

0.0087 J 0.0038 J 0.0814 J 

0.103 J 0.109 J 0.0114 J 

0.013 J 0.00II4 J 0.0884 J 

0.191 J 0.11 J 0.0878 J 

U • Not detected; UJ • Detection 11m" applOldmate; J • QuanU1aUon approximate; 
•• From dnuUon analysis; R • Rejected; NA • Nol Analyzed 

002182 

0.024 

0.0071 

0.0Il005' 

0.00083 

0.0025 

0.0027 

0.0021 

0.0023 

0,001 

0.0011 

0.0001 

0.0041 

0.002 

0.0034 

0.0034 

0.181 

0.0185 

0.049 

0.0153 

0.027 

0.05114 

0,00II4 

0.0858 

0.0075 

0.0435 

0.00738 

RAB-SO-2070.01 

11118/2000 

None 

0.0.0.5 

77 

002183 

0.0017 J 

0.00078 U 

EMPC 0.0002 U 

EMPC 0.0002 U 

J 0.00041 U 

J 0.0002 U 

J 0.00021 U 

J 0.0002 U 

EMPC 0.0002 U 

J 0,0002 U 

U 0.0002 U 

J 0.00018 E'-FC 

J 0.0002 U 

0.0002 U 

0,00058 J 

0.0082 U 

0.00014 J 

J 0.003 J 

J 0.00078 UJ 

JEB 0.00052 JEB 

J 0.0014 EMPC 

J 0.0005 J 

J 0.0012 J 

J 0.00038 EMPC 

J 0.0015 EMPC 

J 0.0000911 J 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
SampleN_ MAP-5~1 MAP-5D-2080-01 MAP-50,2081-01 RA8-SD-~1 

O""'SompIad 

QCIdonIIIIer 

Oepth (til 
PoroonI_ 
TAL __ IMGlKG 

AlumInum 

!AntimcIny 
-'-'Ie 
Borlum 

~ 
CadmIum 

~ 
CI'nImUn 

CoboIt 

~ 
I"", 

Lead 

MagrakJm 

Man!iIMH 
Morany 

Nickal 

PaCa ...... --SocIum 

ThaIIum 

VIIlIIdIum 

ZInc 
_V_~ __ Iy~ 

- AnoIyaIo (UMOUG' 
Add V_ SuIIIda 

C8dmiIon 

~ 

L .... 

Men:ury 

NIdceI 
ZInc 

TOIII 0tpnIc ~ AnoIyaIo (MGlKG, 

T 0IIII 0rg0nIc CIIIbon 

100115 

9/20/200() 9/20/200() 9/2112000 9/1812000 

None 

0.0-0.5 

43 

None FIeld Oup. MAP-50·2081-01 None 

0.0-0.5 0.0-0.5 0.0-0.5 

71.8 58 so 
002303 002301 002192 

leoo Z380 2400 

0.81 UJ Q.59 UJ 2.5 J 

0.71 9 'U:7 
18.7 18.3 04.1 

0.28 0.23 0.47 

0.83 J 0.52 UJ 2.2 J 

III .-G1 -18.8 J 4.2 J 408 J 

1.9 1.8 8.0 

21.0 4.0 119 

3370 J 3900 J 37Il00 J 

34.0 J 12.7 J 278 J 

431 513 457 

87.8 J 98.8 J 241 J 

0.05 U 0.02 UJ 0.11 U 

e.g UJ 3.3 UJ 92.2 J 

371 U 372 U 383 UJ 

0.49 UJ 0.47 UJ R 

O.l!II U 0.54 U 0.70 UJ 

48.8 U 47.8 U 117 

1.05 U 1.01 U 1.05 U 

5.2 4.8 8.8 

51.& 23.0 178 

002303 002301 002192 

1.0 UJ 1.0 UJ 4.0 J 

0.0052 J 0.002 U 0.0089 

0.14 J 0.035 J 0.51 J 

0.098 J 0.039 J 0.83 J 

R R R 

0.0911 J 0.029 UJ 0.14 

O.SO U 0.27 U 2.9 

002303 002301 002182 

11400 4050 39800 

u • Not deIect8d; UJ • DeIec1Ion limit approxtmata; J • Quanlltation approxlmata; 
•• From dilution analysis; R • Releetad; NA • Not Analyzed 

002182 

2980 

0.57 

'-m 
28.0 

0.42 

0.51 -U 

3.8 

7.9 

8780 

34.8 

1080 

181 

0.04 

8.7 

383 

0.48 

0.83 

74.9 

0.99 

7.4 

48.4 

002182 

1.0 

0.0028 

0.12 

0.21 

0.11 

0.94 

002182 

8840 

RAB-5D-2070-01 

9/1812000 

None 

0.0-0.5 

n 
002183 

3120 

UJ 0.58 UJ 

0.411 u 
30.3 

0.41 

UJ 0.51 UJ 

110 

J 3.7 J 

2.1 

11.7 

J 5230 J 

J 8.5 J 

1000 

J 99.9 J 

U 0.02 UJ 

UJ 8.8 UJ 

U 412 U 

UJ 0.48 UJ 

U 0.83 U 

57.4 

U 1.0 U 

5.8 

28.0 

002183 

UJ 1.0 UJ 

J 0.00018 U 

J 0.14 J 

J 0.029 J 

R R 

J 0.051 UJ 

0.35 U 

002183 

128 U 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
Sample Numbet WRD-SD-2083-01 WRM-SD-2IJ55.01 WRM-SD·~1 WRM-SD·2057-01 
OlleSempIod 

QCI-

lDeplh (ft) --SemMoIo1IIo n. (UGA<GI 

1.1'-1'~ 

U'-cor;bIo(I~) 

2.4.5-Trtc:hIanIp/1Ina 

2.4.11-Trtc:hIanIp/1Ina 

2.~ 

2.~ 

2.4-01nI1rophonoI 

2.4-0_ 

2.8-0lnI1raIDIuone 

2~ 

~ 

2-N_ 
3,3'_1ne 

3-11_ 
4,8-OInI1ro-.2-moth)lphono1 

yIeIhar 

~ 
~Ine 

~ 

~ 

4-N1troriIne 

~ 

--
Bonm(')onIhraceroe 

IlIanm(a)popona 

110115 

8I2012OOO 8I2012OOO 9/19/2Il00 8I2012OOO 

None 

0.0-0.5 

38 

None FIetd Dup. WRM-SD·~1 None 

0.0-0.5 0.0-0.5 0.0-0.5 

3S '55 25.e 

DD2302 D02304 002187 

IIVD U IIVD UJ 500 U 

IIIID U 990 W 500 U 

2500 U 2500 W 1200 U 

IIIID U 990 W 500 U 

IIIID U 990 W 500 U 

IIIID U IIVD W 500 U 

2500 U 2500 W 1200 U 

IIIID U 1200 J 500 U 

IIVD U 990 W 500 U 

1190 U IIVD W 500 U 

1190 U 1800 J 500 U 

1180 U IIVD W 500 U 

IIIID U IIVD W 500 U 

2500 U 2500 W 1200 U 

IIIID U IIVD W 500 U 

IIIID U 990 W 500 U 

2500 U 2500 W 1200 U 

2500 U 2500 W 1200 U 

IIIID U 990 W 500 U 

IIIID U 2200 .J 500 U 

1190 U 1190 W 500 U 

1190 U 990 W 500 U 

1190 U 990 W 500 U 

2500 U 2500 UJ 1200 U 

2500 U 2200 J 1200 U 

110 J 1800 J 500 U 

82 J 180 J 500 U 

IIIID U 1180 UJ 500 U 

300 J 870 J 500 U 

1190 U 990 W 500 U 

83 JEB 170 JEB 500 U 

1100 5600 J 20 J 
1100 3800 J 180 J 

1800 13000 J' 500 U 

U • No1 delecl8d; UJ • Detection limit approldmate; J • Quantitation approximate; 
•• From dilution analysis; R • Rejected; NA • Nol Analyzed 

D02305 

990 

990 

2500 

IIVD 

990 

990 

2500 

990 

990 

IIVD 

990 

100 

990 

2500 

990 

990 

2500 

2500 

990 

990 

990 

990 

990 

2500 

2500 

580 

240 

990 

10100 

880 

120 

4800 

3SOO 

8500 

WRM-SO·2062-01 

9/1912Il00 

None 

0.0-0.5 

81 

002188 

U 0100 U 

U 0100 U 

U 1000 U 

U 0100 U 

U 0100 U 

U 0100 U 

U 1000 U 

U 0100 U 

U 0100 U 

U 0100 U 

U 0100 U 

J 0100 U 

U 0100 U 

U 1000 U 

U 0100 U 

U 0100 U 

U 1000 U 

U 1000 U 

U 0100 U 

U 0100 U 

U 0100 U 

U 0100 U 

U 0100 U 

U 1000 U 

U 1000 U 

J 48 J 

J 400 U 

U 400 U 

180 J 

U 0100 U 

JEB 0100 U 

980 

820 

1500 



Analytical Results for Sediment Collected October 2000 
Cenlredale Manor Restoration Project Site 
North Providence Rhode Island 
Sllll1ClloNumbor WRD-SD-~1 WRM-SD-2IJC5e.Ol WRM-SD-2IJC5e.Ol WRM-SO-2067'()1 

o.1eSIft'O)lod ac_ 
0epIh (II) 

Pen:ont_ 
1Banm(g,h,I-.o 

1Ienzo(k)ll-

BIs(2 

BIo(2 
- _.,.. 

bit( 

~ 

~ 
CIIryIIne 

~ 

~ 
0Ib0nz0(a,h,......,. 

DIbonzIIfInn 

FIuanonII-. 

FkJaoene 1 __ -

-.. 
1 __ -

1-.0(1 

1...--

lUI 

I~ 
Ni1nlIIonzIIne ---IPyrene 

120115 

I1l2OI2OOO I1l2OI2OOO 9/1912000 I1l2OI2OOO 

None 

0.0.0.5 

38 

None Field Dup. WRM-SD·205e.()1 None 

0.0.0.5 0.0.0.5 . 0.0.0,5 

3Ii 58 25,8 

8!!O J 3800 J !!OO U 

480 J 480 J !!OO U 

990 U 990 UJ !!OO U 

1Il1O U 900· . 'w !!OO U 

830 J !!OOOO "J> IOC J 

990 U 1180 UJ !!OO U 

1Il1O U 1180 UJ !!OO U 

1111 1211 -Jr-' 801 tJ 

1:100 4100 J 24 J 

1180 U 1800 J !!OO U 

1180 U 1180 UJ !!OO U 

130 J 820 J !!OO U 

78 J 220 J !!OO U 

990 U 1180 UJ !!OO U 

1180 U 1180 UJ !!OO U 

2800 3300 J 38 J 

140 J 410 J !!OO U 

990 U 1Il1O UJ !!OO U 

1180 U 1180 UJ !!OO U 

1Il1O U 990 UJ !!OO U 

990 U 990 UJ !!OO U 

800 J 3800 J !!OO U 

990 U 990 UJ !!OO U 

990 U 1400 J !!OO U 

990 U 1180 UJ !!OO U 

990 U 110 J !!OO U 

1180 U 990 UJ !!OO U 

2500 U 1400 J 1200 U 

1800 4400 J !!OO U 

1180 U 1800 JE8 !!OO U 

2400 8!!00 J 41 J 

U • Not detected; UJ • 08_ limit apprQlCImate; J • QuantHation approximate; 
> • From dilution analysis; R • RejeCtIId; NA • Not Analyzed 

2100 

1800 

990 

990 

4100 

1Il1O 

990 

II1II 

3800 

990 

990 

4!!0 

310 

990 

990 

IllIOO 

lIIIO 

1180 

990 

990 

990 

2100 

1180 

1180 

1180 

180 

990 

2500 

5800 

990 

7100 

WRM-SO-2IMI2'()1 

9/1912000 

None 

0.0.0.5 

81 

520 

410 

U 400 U 

U 400 U 

8!!O 

U 84 J 

U «JO U 

1l1li 

960 

U 400 U 

U 400 U 

J 110 J 

J 27 J 

U 400 U 

U 400 U 
> 2000 

J 71 J 

U 400 U 

U 400 U 

U 400 U 

U 400 U 

720 

U 400 U 

U 400 U 

U 400 U 

J 400 U 

U 400 U 

U 1000 U 

1200 

U 400 U 
> 1800 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island .-

SampieNImber WRO-SO-2lJ63.01 WRM-S~I WRM-SIl-2Q!I&.01 WRM-SO.2057.()1 

Oa1e Sampled 

QCldentlfiOf 

Dep1h (ft) 

_Sclidl 

.... ~B AnIIIYaIl /UGlKGI 

•••• .000 

4,4·.QDE 

4,4''[)OT 

AldrIn 

oIp/Ia-IIHC 

aIpha..ChIordane 

_.101e 

_·1221 

_·1232 

~.1242 
Anldor-1248 

~1254 
~1280 
_He 
_HC 

Oioldrin 

EndooUIa" I _n 
e_"sulfota 
Endri" 

EIIdrIn AIdoII)'de 

EndrirI_ 
IgIIIIIIIII>8HC 

IHoptac:hIar 

IHoptac:hIar ~ 

T.,...".. 

13ofl5 

912012000 9I2012OOO 8/1812000 9I2012OOO 

None 

0.~.5 

3e 

None FIeld CUp. WRM-SD·2068.()1 None 

0.~.5 0.~.5 0.~.5 

35 58 25.8 

002302 00ZI04 002187 

82 ,''5.0 .. ·-u - 5.0 U 

5.0 U 11 5.0 U 

520 5.0 U 5.0 U 

3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

110 u 50 U 50 U 

100 U 100 U 100 U 

50 U 50 U 50 U 

50 U 50 U 50 U 

50 U eo U 50 U 

50 U eo u 50 u 
50 U eo u 50 u 
3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

5.0 U 5.0 U 5.0 U 

3.0 U 3.0 U 3.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U 5.0 U 5.0 U 

5.0 U ~O U 5.0 U 

3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

3.0 U 3.0 U 3.0 U 

25 U 25 U 25 U 

250 U 250 U 250 U 

U • Not daleclsd; UJ • Detection limit approximate; J • QuanUlation approximate; 
•• From dilution analysis; R • RSjacted; NA • Not Analyzed 

002305 

52 

48 

5.0 

3.0 

3.0 

3.0 

50 

100 

50 

50 

50 

2200 

50 

3.0 

3.0 

5.0 

3.0 

5.0 

5.0 

5.0 

5.0 

5.0 

3.0 

3.0 

3.0 

3.0 

25 

250 

WRM-SD-2OII2'()1 

8/1912000 

None 

0.~.5 

81 

0021811 

•. 0 U 

4.0 U 

U 4.0 U 

U 2.0 U 

U 2.0 U 

U 2.0 U 

U 40 U 

U eo U 

U 40 U 

U 40 U 

U 40 U . 40 U 

U 40 U 

U 2.0 U 

U 2.0 U 

U 4.0 U 

U 2.0 U 

U 4.0 U 

U 4.0 U 

U 4.0 U 

U 4.0 U 

U 4.0 U 

U 2.0 U 

U 4.0 

U 2.0 U 

U 2.0 U 

U 20 U 

U 200 U 



Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
Semple Number WRD-SO-2D83-01 WRM-SD-2QM.01 WRM-SD-2056-01 WRM-SD-2057-01 
0 .. Sampled 

QCIdon_ 

0epIh(ft) --IIImdot . ,""""" 
1.2.3,4,8.7,e-HpCOO 

1.2,3.4.e.7~F 

1.2,3.4,7.e,e.HpCOF 

1.2,3.4,7.a-H><COO 

1,2.3,04,7,e.HxCOF 

1.2.3,8,7.a-H><COO 

lDM~ 

1.2.3.7 .e,o.HxCOO 

1,2.3,7.e,8-HKCOF 

1,2,3,7,a.p.coo 

1,2,3,7,8-hCI)F 

1,2,4,e.7~)xanIIIeno 

2.3,4,e,7,8·HxCOF 

2.3,4,7,8-PeCOF 

2.3.7.8. TCDO 

2.3.7.8-TCDF 

OCOD 
QCIlF 

TatalHpCDO 

T .... HpCDF 

TatalHaCDD 

T .... HxCOF 

T .... PeCDD 

TatalPeCDF 

iTotaITCDD 
T .... TCDF 

T 

14"'15 

III2W2OOO 9I2OIl!IIOO 911912000 9I2OIl!IIOO 

None 

O.o.o.S 

38 

None FIeld Oup. WRM-SD-2056-01 None 

0.0.0.5 0.0.0.5 0.0.0.5 

35 "58 25.8 

00230Z 0023(U 002187 

0.881 U21 0.008 BFC 
2.87 S 0.251 0.0018 BFC 

0.1011 0.0138 BFC 0.0018 W 

0.01i 0.0088 0.0015 W 
0,582 0.0242 0.001 UJ 

0.030t.l 0.0318 0.0015 W 

O~fl'lI ~ - ~ 

0.0821 0.0_ 0.0015 W 

0.0077 BFC 0.003 J 0.0013 UJ 

0.0088 0.0037 J 0.0014 UJ 

0.0372 0.0033 J 0.0018 J 

0.114 J 0.251 J 

0.223 0.0189 0.001 W 

0._ 0.0047 BFC 0.001 W 

Uti 0.878 • 0.0233 J 

0.101 0.0188 0.0008 UJ 

2.88 J 8.87 S 0.04\l6 J 

LZI 0.515 J 0.0035 EMPC 

1.14 J 1.74 J 0.007 J 

3.711 JS 0.58 J 0.0022 J 

0.481 JEB 0.251 JEB 0.0015 W 

1.87 J 0.378 J 0.0025 W 

0._ J 0.008 J 0.002II EMPC 

1.03 J 0.257 J 0.0018 J 

0.315 J 0.878 JS 0.0288 J 

0.ll5l J 0.183 J 0.0123 J 

0.471 J 0.718 J 0.0235 J 

U - Not detec1ed; UJ - Detection limit approximate; J - Quantl1atlon appmxlmate; 
• - Fmm dilution analysis; R ~ Re;ected;. NA - Not Analyzed 

002305 

0.89 

0.305 

0.6iiiilI 

0.0088 

0.0383 

0.0318 

aG2t'1 

0.0317 

0.0022 

0.0173 

0.005 

1.71 

0.0283 

0.0187 

0.588 

0.0842 

0.522 

0.302 

1.32 

0.577 

0.319 

0.88 

0,101 

1.03 

0.828 

0.17 

0.837 

WRM-SD-2082-01 

911912000 

None 

0.0.0.5 

81 

002188 

J 0.30 

J 0.0482 

O.OO!R 

J 0.0028 J 

J 0.0028 J 

J omos 
0.00.22 

J 0.0081 

EMPC 0.0004 U 

J 0.0018 J 

EMPC 0.0003 U 

J 

J 0.0032 J 

J 0.0003 U 

J$ O.OOM 

J 0.0014 

JS 2.1 

J 0.278 
~~r 

J 0.488 

J 0.175 J 

JEB 0.0S08 JEB 

J 0.0348 J 

J 0.0018 J 

J 0.0158 J 

J$ 0.008 J 

J$ 0.0113 J 

J 0.0183 J 



( 
Analytical Results for Sediment Collected October 2000 
Centredale Manor Restoration Project Site 
North Providence Rhode Island 
Somplo Number WRO-SD·2063-01 WRM-SD·2055.()1 WRM-SD-2055.()1 WRM-SD-2057.o1 

DaIeSamplod 

aclden1lfter 
Depth (It) 

Pon:an1 Solido 

TAL _I An ....... (MGlKO) 

AlUminum 

AnUmony 

ArNnIc 

BarIum 

811)111l1li1 

Cadmklm 

Cold ... 

CMImI ... 

Cobol 

~ 
I"", 

Lead 

~ 

Marga-

Morwy 

NIc:IceI 

P_m 

SelenIum 

Sliver 

Sod ..... 

Thallium 

Vanadum 

ZInc 

Add Vol ..... SUIlldoolSlIllUlta ....... ., Ex1roc:tH 
M_ AnoIyoIo (UMOUG) 

AddV_SUlIkIo 

Cadmium 

~ 
Lead 

Mercury 

NIc:IceI 

ZInc 

TOIa! OrgInic carbon AnlIys" IMG/KG) 

ToIa! 0Ig0nic Cotbon 

1501 15 

9I2012OOO 9120/2000 9/11l12000 9I20/200O 

None 

0.0.0.5 

:le 

None FtOId Dup. WRM-SD-2056-01 None 

0.0.0.5 0.0.0.5 0.0.0.5 

35 58 25.6 

002302 002304 002167 

3240 8140 4390 

3.4 J 5.3 J 0.60 UJ 

6.3 J 5.1 J 1.1 J 

226 155 30.0 

0.68 0.71 1.0 

95.1 23.9 0.53 UJ 

22110 1610 .,. 795 

45,8 J 60.0 J 5.3 J 

5.1 9.3 .. 2.5 

146 1110 1.5 

22200 J 11500 J 4770 J 

553 J 721 J 8.9 J 

835 1980 BOO 

319 J 464 J 155 J 

0.40 U 0.28 U 0.04 U 

30.5 J 187 J 3.1 UJ 

:leI UJ 1110 198 U 

0.47 UJ 0.46 UJ 0.49 UJ 

1.8 U 4.6 0.56 U 

132 137 go.5 

1.01 U 1.02 U 1.04 U 

12.8 32.5 7.2 

81. 1050 14.2 

D02302 D02304 002187 

1.0 J 4.0 J 1.0 UJ 

0.052 0.18 0.00071 J 

1.8 J 15.3 J 0.015 J 

1.2 J 2.7 J 0.031 J 

0.0001 J 0.0001 J R 

0.52 1.4 0.027 UJ 

13.8 14.3 0.17 U 

002302 D02304 002187 

44500 79700 11500 

U • Not detecled; UJ • Oetecllon IImll approximate; J • QuanUIaUon approximate; 
•• From dlluUon analysis; R • RejeeIed; NA • Not Analyzed 

002305 

73eO 

0.68 

6.5 

105 

1.' 

3.7 

3260 

310 

17.3 

184 

20500 

446 

1820 

414 

0.27 

141 

848 

0.47 

1.6 

207 

1.01 

:le.2 

491 

002305 

4.0 

0.027 

2.0 

2.1 

1.2 

7.8 

002305 

76800 

WRM-SD·2082.o1 

9/11l12000 

None 

0.0.0.5 

61 

002188 

2580 

J 0.58 UJ 

J 1.2 J 

21.9 

0.31 

J 0.51 U 

580 

J 17.5 J 

3.1 

8.6 

J 9970 J 

J 26.4 J 

1320 

J 232 J 

UJ 0.02 UJ 

J 7.0 UJ 

J 872 

UJ 0.47 UJ 

U 0.83 UJ 

42.4 U 

U 1.01 U 

7.9 

42.3 

002188 

J 1.0 UJ 

0.00089 J 

J 0.078 J 

J 0._ J 

R R 

0.051 UJ 

0.81 U 

002168 

1980 



APPENDIXB 

DATA VALIDATION MEMORANDA 



)t;~~h~ 
us EPA Approval Signature 

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

Re: WA No. 01-00-4-02, Task No.2, TDF No. 479 
Case No. 01 76H1SDG No. D02179 
Triangle Laboratories - Durham, NC 

1.1 /" I~"V 
Date 

December I, 2000 
B-00-12-W-02 

Revised: December 11,2000 

Woonasquatucket River/Centredale Manor, North Providence, R1 

DioxinlFuran and HCX: 15/SedimentsID02179, D02182, D02183, D02185, D02186, 
D02187, D02188, D02191, D02192, D02193. 
D02301, D02302, D02303, D02304, D02305 
(Field Duplicate PairsID02191 and D02192, 
D02179 and D02187) 

Dear Ms. Clark: 

2IPEID02189 (PCOI018), D02190 (PC00793) 

11 Aqueous Equipment Blank reported in SDG D02l841 
D02184 

A Tier III data validation was performed on the DioxinIFuran and 124578-hexachloro(9H) 
xanthene (HCX) analytical data for 15 sediment, one equipment blank, and twoPE 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. I, 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, 
lnc.'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 
criteria in Method 8290A Rev. 1. January 1998, defaulting next to Re2ion I EPA-NE Data 
Validation Functional Guidelines for Evaluatim: Environmental Analyses, December 1996 
criteria, and finally to EPA Region I's Environmental Services Assistance Team Dioxin Data 
Validation SOP ESAT-01-0007 (11101100). The data were evaluated based on the following 
parameters: 

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

Preservation and Technical Holding Times 
PE Samples/Accuracy Check 
Winddw Defining Mix 

• 

• 
• • • 
• 
• • • 
• 
• • 
• 
• 
• 
• 
• 

Initial and Continuing Calibrations 
Chromatographic Resolution 
Instrument Sensitivity Check 
Blanks 
Matrix SpikelMatrix Spike Duplicate 
Laboritory and Field Duplicates 
Internal/Clean-up Standards 

• 

Sample Analysis and Identification 
Sample Quantitation 
Estimated Detection Limits (EDL) and Estimated~aximum Possible Concentration (EMPC) 
Toxicity Equivalency Factor (TEF) and Isomer S ificity 
Required Sample Reruns and Second Column Con rmation 
System Performance . 

• - All criteria were met for this parameter. 

The foliowiPK ipfol]Datiop wls used to Kcperate the Data Validation Memorandum 
attachments: 

Table I: Recommendation Summary Table - summarizes validation recommendations 

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

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

Overall Evaluation of Data and Potential Usability Isstes 

The following is a summary otthe site investigation/assessment objectives: 

• To determine presence of contamination. 

• To perform human health and ecological risk asse$!lment. 

• 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 PCOI0181D02189,) 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. 

. ..... 
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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. 

I 24578-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 IlC-123678-HxCDD as the internal standard and a 
Relative Response Factor (RRF) of 1.0. The reported concentrations ofHCX are approximate 
values and therefore, are reported as estimated (1) values on the Data Summary Tables, since no 
independent standard for HCX was analyzed. 

Data Completeness (CSF Audit - Tier n 

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

I. 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 
8004609 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 ofHCX used to calculate the concentrations reported for these samples. 

Items I thru 4 were requested via the WAM on October 30, 2000. Item 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. Item 6 was received on 
November 28, 2000. Items I thru 6 were adequately addressed. 
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All of the blanks a¥0ciated vfith this case were checked tor possible sources of contamination. 
The following tabid summarifes the highest concentratio~ that was detected in any blank for each 
analyte respectively. It also lists the action levels and the samples affected: 

• Clean-up 8~ank 
I 

Compourul TypeofBl1Ir\k BllRk Coru:cnlnlion A+n.Level Samples Affected 
nl!lKg ~l!IKg 

OCDD Clean-up BI"'1k# 1.2 I 12 002183 
(10112100) 

123478-HxCDF Clean-up Blank# 0.24 :1.2 002179. 002183. 002301. 002303 
(10112100) 

I 23678-HxCDF Clean ... p Biankil 0.22 ,1.1 002183. 00230 I. 002303 
(10112100) 

1234678-HpCDF Clean-up BI""I" 0.\6 ,0.80 002183 
. (10112100)' 

Total TCDF Clean-up Blank# 0.37" 3.7 0021795. 0021&3 
(10112100) 

Total HxCDF 'Clean-up Blank# 0.45 4.5 002179.002183.002187.002301$ 
(10112100) 

Total HpCDF Clean-up B1anfdl 0.16 1.6 0021795. 002183 
(10112100) i 

• Equipment Blank 

Compound Type of Blank Blank Concentrution Acti.,n Level Sample. Allected 
p!IiL 

Total HxCDD Equipment Blank 2.2· NA All Samples except 002187 
(09123100) 

NA Not Applicable 

• EMPC 

# A clean-up blank consists of a clean sand spiked with internal and clean-up standard~ l!'d 

is taken through the clean-up process. 

$ When the concentration of the total homologue Wlll! 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. 

J 
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Blank. actions are based on EPA Region I's Environmental Services Assistance Team Dioxin 
Data Validation SOP ESAT-OI-0007 (11101100) 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 Spjke/Matrix Spike Duplicate 

One MSIMSD pair was evaluated for this SDG: D02301MS1D02301MSD. 

The table below summarizes the sediment MSIMSD 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. 

002301 

Compound MS%Rec. MSD"10 Rec. RPD Action 

Positive NOs 
Detects 

2378-TCDD -36.7 57.7- 899 J UJ 

* - within limits 

2378-TCDD was estimated (J) in sample D02301. 

LaboratoO' and Fjeld Duplicates 

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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The table below SUt'lbnarizes the sediment field duplicate \'esults that did not meet the criterion of 
Relative Percent Difference (RPD) < 25% for soilslsedimtnts as specified in Tetra Tech NUS, 
Inc.'s Technical Spe~ification,'Analysis of Aqueous, Soil,l Sediment, Air, and Wipe Samples for 
Dioxin and DibenzOO'uran by BPA Method 8290A, August 2000: 

I 

Compound 002191 002192 RPD Action 
I 

Affected Samples 

% S.lids (62.0%) % Solids (67.8%) i 
Sample Cone. Duplicate Cone. I Positive Detects NOs 

(~RiKR) (nRiKK) 

2378-TCDD liS 57.6 66.5 I UI D02191. D02192 

I 23478-H.,CDF 14.3 21.0 38.0 I UJ 002191. 002192 

123678-HxCDF 5.3 7.2 30.4 I UJ 002191, 002192 

\234678-HpCOO 67.1 33.1 68.6 J UJ 002191.002192 

OCOO 427 276 43.0 ! I UI 002191. 002192 

OCOF 76.2 ~7.1 47.2 I UJ 002191.002192 

Professional judgment was us~ to estimate the positive r¢sults (J) for 2378-TCDD, 123478-
HxCDF, 123678-HlfCDF, 12314678-HpCDD, OCDD, and OCDF, in samples D02191 and 
D02192. 

InterpaVSurroptelClean-up Standards 

• 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 

Pneitiv .. n ..... r •• Nne 

"C-OCOO no J UJ 002119 

"C -2'78-TCOO 23.7 J ~ 002187 

"c -2378-TCOF 25.4 J UJ D02187 

"C -12378-PeCDD 25.0 J UJ 002187 

"c -I 2318-PeCDF 21.4 I UI 002187 

I.'C -I 23678-HxCOD 24.6 I UI 002187 

"'r -1~H78-H,COF :!:l 0 J t;l 0011187 

"C -1234678-HDCOD_ .2.L7 I UI 002187 

J 

J 
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"c -I 234678-HDCDF 

"·C·OCDD 

"C..QCDD 

"C..QCDD 

"C..QCDD 

"C..QCDD 

"C..QCDD 

% Recovery 

n.o 

15.1 

145 

25.7 

35.8 

30.1 

30.0 

Action 

Pn.itivl'! nl'!11'!ct!< Nn. 

J UJ 

J UJ 

J IlJ 

J UJ 

J UJ 

J UJ 

J IJJ 

December 1, 2000 
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Affected Samples 

002187 

002187 

D02191 

D02302 

002303 

002304 

002305 

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 

Pn.itivp nP, .. rt. Nn. 

"c -23478-PcCDF 21.8 J UJ ~lI! 

"c ·12:l478-HxCDF 23.0 J UJ 00...2J81 

"c ·123478-HxCDD 23.8 J III 002187 

"r -12147RQ-Hnl"DF 21.3 J UJ 002187 

"'C -123789-HxCDF 27.1 J UJ 00...2187 

"c -234678-HxCDF 25.1 J UJ 002187 

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

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 Dioxin and Dibenzofuran by EPA Method 
8290A, August 2000 of 40-135%: 

Standard % Recovery Actio Affected Samples 

Positive Oetects NOs 

"CI ·237S-TCDD 137 J U D02186 

"CI-237S-TCDD 186 J U D0230S 

Professional jl.ldge11lent 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 QuaD~tatipD 

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 dlphenyl ether. Since total homologues 
are considered an approximate value and estimated (J) on the Data Summary Table, no further 
action is required: 

; I 

Conge~r Ar$:cted Samples 

Total TCOF 002179,002182,002185, 0Q2186, 002188, 002191, 002192, 
D02193,002301,002302,DQ2303,002304.oo2305 

TOIaI PeCOF 002179,002182.002185, *;86, 002188, 002191, 002192, 
002193,002301,002302, 303,D02304,002305 

Total HxCOF 002182,002186.002188, o¢z301, 002304 

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 PeCOD# 002191 

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

J 
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# 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 (1) 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 IlC-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 
Hex was analyzed. 

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

Toxicity Equivalepcy Factor (TEfl aDd Isomer Specificity 

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 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 EPN625/3-89f016, "Interim Procedures for 
Estimating Risks Associated with Exposure to Mixtures of Chlorinated Dibenzo-p-Dioxins and 
Dibenzofurans (CDDs and CDFs)" and 1989 Update, Part II, page 13. 

System Performance 

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. 
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Very truly yours, 

LOCKHEED ENVIRONMENTAL 

~.LD~Jt 
Dan Wielandt 

senid~r QAPP Chemist 

~} acn 
~~';j: Team anager 

Attachments: Tabla I: Recor$lendation Summary Table 
Table II: Overall Evaluation of Data 
Data Summary Tables 
Data Validation Worksheets 
Analytical Method 
PE Score Reports 
COID*lunicationsIPhone Logs 
Field Sampling Notes 
CSF Audit (DC-2 Form) 
DQO Summary Form 



Sample Nos. 1)02179 002182 

Compound 

2378-TCOO A A 

12378-PeCOO A A 

123478-HxCOO A A 

123678-HxCOO A A 

123789-HxCOO A A 

1234678-HoCOD A A 

OCDD J4 A 

2378-TCDF A A 

12378-PeCDF A A 

23478-PeCOF A A 

123478-HxCOF JI A 

I 23678-HxCDF A A 

234678-HxCDF A A 

123789-HxCDF A A 

1234678-HoCDF A A 

1234789-HoCDF A A 

OCDF J4 A 

Table I 
Recommendation Summary Table for Oioxins/Furans 

Woonasquatucket River/Centredale Manor Site 
Case No.: o 176H/SOG No.: 002179 

002183 002185 002186 002187 002188 

A A J' J4 A 

A A JS J4 A 

A A JS J4.6 A 

A A J' 14 A 

A A 1s 14 A 

A A 1s 14 A 
11 A JS 14 A 

A A l' 14 A 

A A A J4 A 

A A JS J4.6 A 
JI A l' J4.6 A 
JI A J' J4 A 

A A JS J4.6 A 

A A A J4.6 A 
JI A JS 14 A 

A A J' J4.6 A 

A A J5 J4 A 

002191 002192 002193 

Jl Jl A 

A A A 

A A A 

A A A 

A A A 

13 J3 A 

13.4 ]3 A 

A A A 

A A A 

A A A 

13 13 A 
J3 J3 A 

A A A 

A A A 

A A A 

A A A 
]3.4 J3 A 



Table! 
Recommendation Summary Table for OioxinsiFurans 

Woonasquatucket River/Centredale Manor Site 
Case No.: 0 I 76H/SOG No. 002179 

Sample Nos. 002301 002302 D02303 D02304 

Compound 

2378-TCDD J2 A A A 

I 2378-PeCDD A 
- A A A 

123478-HxCDD A A A A 

123678-HxCDD A A A A 

123789-HxCDD A A A A 

1234678-HpCOD A A A A 

OCOO A J4 J4 A 

2378-TCDF A A A A 

\23-18-PceDF . A A-· A A-

23478-PeCDF A A A A 

123478-HxCOF JI A JI A 

123678-HxCDF Jl A JI A 

234678-HxCDF A A A A 

123789-HxCDF A A A A 

1234678-HpCDF A A A A 

I 234789-HpCDF A A A A 

OCDF A J4 J4 J4 

002305 

J5 

oF 
J5 

JS 

J5 

J5 

J5 

J5 

p-
J5 

J5 

J5 

J5 

J5 

J5 

J5 

J4,5 



Table I 
Recommendation Summary Table for DioxinsIFurans 

A Accept results. 

JI Clean-up blank contamination: U detects below the action levels. 

MSIMSD recoverylRPD 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 II 

DIOXINIfURAN ANALYSIS 

DQO Sampling Measurement Error Sampling Pocential U$abilil), Issues 
(li •• IIDQOs) and/", Variabilily 

Analytical Method 
A.......,n.. 
Vcsar No 

Anolytical Samplin. 
EnlH' EnlH" 

To dctcrmiae presence of Ves, RderlO R.r..10 .. Two sin&le bliad performance evaluation (PE) samples (fortified nolive ";1 PCOO7')3IIlO2190. and fanified 
coolami .... ion. Sampling M .... od qtIIlifiealion in qualiftcltion in nalive soil bI .. k PCOIOll1DOll89,) were IvalUlied for Ihis 500. All con,ners were IOored ·Wilbin 

appropriate f", all RIS Key RlSKey Warning Limits- for me fortified native soil and ··Within limits" for (he fortified .. i~ toil blank. 
To pcrfom human hcall!! samples OIl Table I: on Table I: 
and ecolOKicai risk The low level posilive results fOUDd in the c:1ean·up and equipmcnl blanks do not have a sipificMI elfca on 
assessmen •. Yes. J1JH.J. I' Ihe usabiliry oI'Ihe hip level ........ found in !lie lield SImples. The .... pie ..... .,.. be ..... for lite sire 

AnalYRical Method objecli_. S_ validali ... __ hove been oppIied 10 aceounl for Ihe possibility 01' fllse posilives 
Laler. the ... will be used appropri ... far 011 due 10 blank _inllion and qualifiers have been .... Iied 10 Ihe do .. w ..... needed. See Tabl. I far rIoIail. 
for enginecriD, Ivai_ion of samples. of blank contamination. 
mnedial adions. 

I 24S78·HcxaebIoro(9H)xanrh ... (HCX) WIll quanlil ..... as .I ..... ivcly identified eompound in Ihe HxCDD 
dcsc:riplor window ...... the lDaiI ions of)90 and 392. Quaiilllive identifiearioP wu det8rmined if the peIb 
iAIhe HxCDD deseripIor window mel ion rIIio crilCril of 1.96'02.66. HCX was quanIiIIIed _,Ihe_ 
of"C·12367I-HxCOOlSlheiniemol_daldand.RRFofl.O. Thercported ...... lnIiouol'HCX .. 
opproxim ..... values .... rh ... f .... are ......... IS •• lima .... (I) val .... DO rh. DIll SumDIll)' Tables, ..... 00 
in_n. __ far HCX w~ anaIy~. 

, 
The evaI_ ... of _plml""'" ...... be -..IcIcIy ......... 1D die ..... vaIidoIioa. 
Sllapl ... YIriIbiIity i. no! ......... ill dolo validllioa. 

validator:_~_'~=---.l.\.6~...L.!!!~=::I..:..==---__ _ Date: 



SITE: WOCJHASOUATI.ICKET RlVEAlCEHTREDALE MANOR, N. PROVIDeNCE, RI 
CASE NO.: 0171H 80G NO.: 002178 
LABORATORY: TRiANGLe LABOAATORIES,INC 

SAMPlENl..lWlER:t [X)217M 
STATION LOCATION: I CMS-OU-OI'IIOOA 

.... TRIX: I SEDIMENT 

1002'''' 
1 _-81).2019-0' 
I Sl!D'MEN7 

Dota Summory T_ 
....................... Sed_ SompIot 

Co.y_1 

I 002'131 1002'1U 
1 _80-2070--0. I DVP.80-........ 
1 SEDIMENT 1 Sl!D1IIENT 

1002'''' 
I Dyp..80-2OII-D' 
1 SEDIMENT ··· .... · ...... ·· ... ·--····1· .. ·· ... ····· .... --·1 ••• - ........ ••• .. ·1 ._ ......... --·····1 •• _ ............... ····1 --•••••• _ ••••• __ • 

Tcoorn:OF CONC.: 1 II(1II<1 

2,3.7,I-TCDO 

'.2.3.7 • ..-00 
'.U.'.7.1-HIICIJO 
1.:Z,3.I,7,1-HlCDD 

'.2.'.7".1-/1JICOO 
1.2.3 ...... 7,a.HpCDD 
OCOD 

2,3.7,a.TCOF 
',2.3,7.1-PoCDf 
2 ..... 7.1-PoCDf 
'.2.3 .•. 7.I-HaCDF 
',2,3.a.7".-HaCDF 
2 ....... 7.I-HaCDF 
',2,S.7.I.I-HaCDF 
'.2.S, •••• 7.~ 
',2,3,"7 ••• ~ 
OCOF 

TOTAL TCOO 
TOTAL_DO 

TOTAL IUCDD 
TOTAL...,.,o 
TOTAL TCOF 
TOTALPeCOF 
TOTALHxCDF 
TOTALHpCDF 

HeX' 

1 
1 
1 

C 

I , , , , 

24.0 

U 
U 

0.15 J 

'3 
81.5 J 

U 
U 
U 
U 
U 
U. 

1.4J 
U 

1,1 J 

25.9 J 

1.1 .lEa 
10.0 J 

UJ 
0.38 J 

UJ 
OJ 

DIJEMPC· 

0.02 
0.04 

0 .• 0· 

0 .• 1· 
0.02 
0.02 
0 .• 7 
0.02 
0.02 
0.03 

0.01 

le.1 • 
0.38 • 

1.4 • 

3.7 
3.' • 
2.8·-..• 

ngIKg DIJEMPC' ngIKg 
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I 
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0.2 3." J •. , J I 
0-2 2.5 J 1.0 J I 
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0.2 U 0.3 U 0.3 
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1.0· 7.3 J 11.11 • 8.1 J ,3., . 
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I SEOIIoENT ------------1-
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1.' . 
UJ U 

3.5· 
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LAS SAMPlE 10: 1 _ I _,. TIJIM... TIJIM... 1 TOO5OOO I TOO5OO. 1 
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A. 124578-..... ec:NoroC9H'lIoenlMne (HCX) was quanlbled II .1enII1ively identified~. frrfo value II ~ If HCx has. nal bean 61terd11d. 



SITE: WDONASQUATUCKET RI\I£RICENTReME MANOA. N. PAOI/1OENCE. AI 
CASE NO.: 01'" SOG NO.: 002171 
""-"TORV: TAIANGt£ ....-..TORIES.1HC 

_E NUMBER: I 002'" I 002,... I 002"'31 1 DD2'031 I D023D" I-
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I_NT - ... ------1-... TRIX:I SEDIMENT I SEDIMENT I .-
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'. 'fMM ........ £MPC.~ ....... PoaIJIICcInI:ennUan):EMPC ..................... .,.·r. v.....~ .... - ..... a...aIonUmb . 
• • n... ........ rIpCIMd an • ., ....... . 
HeM: ~,......,. .. .......,.biIIDw ....... ~--.... .. ,....(J)an .. Dalsw.wn.,.T .................. AllOIIW......,~ ......... InT ... , . 
• ·'241~"''''''''' (HCX) ............ ......., ......... carnpound. No .... iI,.,otIId.HCX,...nDI .... ~ . 
•• eonc.nnMan .. .--flam. 1:1QQ ..... . 



SITE: WOCINASOUATUCKET RIVERICENTREDALE MANOR, N.~, RI 
CAllE NO.: 0.11... 80G NO.: 002'79 
LAaORATORY: TRIANGl..E lAIIORATORIES.INC. 

IWoIPI.E M*8ER: I D023C131 I- I-
STAllON LOCATION: I MAP-SD-J088.0, I " .... eo ...... I MM-80-2057-O, 

..... TRIX: I BED_ I- I- I ----._- ... _--· .. ·--1--- ... · "-"'1--"-"'--1-
TCDDITCDF CONe """" DlJI!WC" """" DUEIoFC' """" I !lL8IPC' I 

I I 
203.7," TCDO .10 1171' NtJt I I 
1.2.3.1_ u G." 3.7J 17.3 J I 
1.2,3.',7,~ 0.'" .. U I .• J I 
U.3.I.7,~ CU, J 31.1 31.1 J I 
U,:V",~ 0 ... 3· :111.1 31.7 J I 
.,2,3, .... 7.I-IIpCDO 31.2 12. 110 J 
DCDO 2IIIJ .70 S 522.11 

2,J,7."TCOF ·u .8.1 aUJ 
',2.3.7,1oPoCDF U 0.0.7 U, 5.0' 
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TOTALPoCDO 1.2· •. 0 J 34.0· .01 J .• ' I 
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TOTALHpCOO •. 2 , 1740 J 1320 J I 
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?OTAL_ .... , 15.3 • 371 , <IS ' 110 J 7'5· I 
TOTALHpCDF 11.5 J "., . YO , " .. in J I 

I 
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I I _·_-····-1·_ .. ··· .. ·· ..... ·· .. 1 ..... _ .. ·· ...... _·1--- ---'1 
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.. BOUDS:I .... I 42,' I 27.2 I 

DI.UT1ON FACTOR: I 1.0 I '.0. I '.0. I 
DATE SAMPLED: I 01121100 I 0112.100 I OIIZIAIO I 

DATE OF RECEIPT: I 01122100 I OII/ZIIDO I - I 
SAMPlE EXTRACTION DATE: I ........ I 

,_ 
I .- I 

ANAL VSIS DATE: I IW13101) I .... - I ,ot.MJD I 
LAB SAMPlE CD: I - I - I _7 I 
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". 12"'71-He~1R1hInI (HC,X) was qunIIaIecIas • **"""t ~ compound. No ..... twpCItId. HCX"', nat bean ideneIIId. 
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US EPA Approval Signature 

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

Re: WA No. 01-00-4-02, Task No.2, TDF No. 478 
Case No. 0176H, SDG No. D02184 
Triangle Laboratories, Inc. - Durham, NC 

1.).//( Itro 
Date 

November 30, 2000 
B-OO-II-Z-OI 

Revised: December 6, 2000 

Woonasquatucket River/Centredale Manor - North Providence, RI 

DioxinlFuran & HCX: 11 Aqueous Equipment BianklD02184 

Dear Ms. Clark: 

A Tier III data validation was performed on the DioxinlFUfan and 124578-hexachloro(9H) 
xanthene (HCX) analytical data for one aqueous equipme~ blank 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 se4ment samples reported in the same 
Case, SDG No. D02I79. The s~pIewas analyzed accor~g 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 criteria in Tetra Tech NUS, Inc.'s 
Technical Specification referenced above as well as additiCmal criteria in EPA Method 8290A 
Rev. I, January 1998, defaulting next to Re2ion I. EPA-NE Data Validation Functional 
Guidelines for Evaluatin2 Environmental Analyses, December 1996 criteria, and finally to EPA 
Region I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-Ol-
0007 (11101100). The data were evaluated based on the following parameters: 

NP 

• 
• 
• 
• 
• 
• 
• 

Overall Evaluation of Data and Potential Usability Issues 
Data Completeness (CSF Audit - Tier I) 
Preserv:ttio!1 3nd Technicnl Holdi,,~ Time< 
PE Samples/Accuracy Check 
Window Defining Mix 
Initial and Continuing Calibrations 
Chromatographic ~solution 
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• • 
• 

NP • 
NP • 

• 
• 
• 

Instrument Sensitivity Check 
Blanks 
Matrix Spike/Matrix Spike Duplicate 
Laboratory and Field Duplicates 
IntemaVClean-up Standards 
Sample Analysis and Identification 
Sample Quantitation 

November 30, 2000 
B-OO-II-Z-OI 

Revised: December 6, 2000 

• 
• 

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

• Required Sample Reruns and Second Column Confirmation 

• System Performance 

• - All criteria were met for this parameter. 
NP - Not provided 

The followine information was used to eenerate the Data Validation Memorapdum 
attachments: 

Table I: Recommendation Summary Table - summarizes validation recommendations 

Table II: Overall Evaluation of Data - summarizes site objectives and potential usability issues 

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

Overall Evaluation of Data and Poteptial Usability Issues 

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. As a 
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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1 24578-Hexachloro(9H)xanthene (HCX) was quantitated ~ a tentatively identified compound in 
the HxCDD descriptor window using the mass ions of 390 rand 392. Qualitative identification 
was determined from the window if the peaks met ion ratioj criterion of 1.96 to 2.66. HCX was 
quantitated using the area of I3C-123678-HxCDD as the in.,mal standard and an RRF of 1.0. 
The reported concentnltions ofHCX are approximated vallies, since no independent HCX 
standard was analyzed. However, there were no positive rflsults for HCX in this SDG (sample 
D02184). 

Data Completeness CCSF Audit - Tier I) 

The data validation revealed missing information andlor dikrepancies 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 tbrm. 

2. The laboratory was asked to submit the ending calibration standard 8004395 for the TLl 
method blank,:analyzed On 10/02100. 

3. 

4. 

The laboratorY was asked to submit the TLI blank U153202 as the required instrument 
blank for sample number 002184. 

On Form I for sample number: D02184, the laboratpry incorrectly listed the date received 
as 11122/00. According to the Chain of Custody re~ords, the sample was received on 
11120/00. 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 and items 2 through 4 were requested 
on November 6, 2000. The response to items 3 & 4 was re!=eived from the laboratory on 
November 21, 2000 and to items 1 & 2 on November 27, 2boo. 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 Eguivalency Factor crEFl and Isomer Specificity 

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 dilutiQn, and reported EMPC values. These 
calculated values are reported od the Data Summary Tables. The TEF values are published in 
EPAl625/3-89/016, "Interim Procedures for Estimating Risks Associated with Exposure to 
Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)" and 1989 

J 

J 
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Update, Part II, page 13. Since all the results for this sample (D02184) were "non-detects", the 
TEQ value is reported as "O.OU". 

System Performance 

There were no problems with the system performance. 

Very truly yours, 

LOCKHEED ENVIRONMENTAL 

L0J(,~U:: 1eua-
Maria E. Baca 

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



Table I 
Recommendation Sumnuuy Table for DioxinslFurans 

WoonasquatucketlCentredale Mannor - North Providence, RI 
Case No. 0176H1SDG No. 002184 

SampJeNos. D021~4 

Compound 

2378-TCDD A 

12378-PeCDD A 

123478-HxCDD A 

123678-HxCDD A 

123789-HxCDD A 

1234678-HpCDD A 

OCDD A 

2378-TCDF A 

12378-PeCDF A 

23478-PeCDF A 

123478-HxCDF A 

123678-HxCDF A 

234678-HxCDF A 

123789-HxCDF A 

1234678-HpCDF A 

1234789-HpCDF A 

OCDF A 

J 

I,i 



Table I 
Recommendation Summary Table for DioxinsIFurans 

A Accept all results. 



EPA-NE - Data Validation Worksheet 
Overall E\'aluation of Data - Data Validation Memorandum - Table II 

DJOXINIFIIRAN ANAL VSIS 

DQO Samplins Measurement Error SlDIpiiol Potcnlial Usohilily I ..... 
(lilllll IJQOs) ..... or Voriobilily 

AnalylicalMclhod 
AJIIIf1IIJriMe 
YClorNo 

Analylical Samplinl 
Enor Enor' 

To delemine pres':ll" of Ves, Rererl. Refer I. .. All or rhe samplin. and .. alyli .. 1 qualily coonol ......... en met accepIJIIC< criteria and Ihe _pie""'" be 
conlamiRllion. Sampling Modioli quaJificalion in qualification in used Cor site objec:livcs. Thi. equipment blank exbibiled low level c:oattminatiOli. Since the poIitivc rauIt 

lIIJPI'OPI'iate for .11 RISKO)' RIS KO)' reponed in the equipmenl blank was non-delecacd in the method bla. me equipment bI8Dk i ....... 
T. pafom hum ... heallh and samples on Table I: 00 T.bIc I: unqualified on the Data Summary Table. AI a result, the positive rcauJt reported in the equipment bIIak OlD be 
ccoIosicai risk Issessnlcnl. used 10 evaluate potcnlill sources of eoatuninalioo for sediment field samples associated wilb Ibis equipment 

Ve .. NlA NlA b1111k .. d ....... ed in C ... No. 1761 H. SDG N •. D02179. 
The ..... will be usod ror Analylical Melbod 
eaginccriag evaluations of ~alcrorall I 24178-H ... ddoro(9H)xanlhcoc (HCX) wu quaalilaled IS • Icnlllivcly idenlitled compound inlhe HxCDO 
rcmcdiallClions. sampl.s. descriplor window usinglhe mISS i .... or 390 and 392. Quoiilalivc iden.ifu:ali ....... deIenn __ die 

window ir.he peaks me. ion lIIi. cri.eri .... r 1.96 •• 2.66. HCX wu q ..... i ... ed oiling Ibe ..... r''C-123678-
"'COD IS .h. intcmal sIondonI .. d In RRF or 1.0. The reported ....... lnti .... ofHCX .. ~ 
valucs, sinc:c no indcpaKlmt HeX standard was analyzed. However, Ibere WCR no positive ....... Cor HCX in 
Ihia SDG (_pic (02184). 

The .... neIi .. or • .-pIa, ............... be...,.pOlCb"""'" ill lilt dill YlIIidIIiGa. 
Slmpiin,voriabitily i.lIIII ......... itr ..... -... 

Validator:_..:..IJ-,-,"-'.:;.~;:...::... __ 



....................... , .......... 
DioxlnlFuran Analysis· Aqua..,. Samples 
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..... ~ TETRA TECH NUS, INC. -.:t: 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 II Organic Data Validation, W.A. No. 043-TATA-016P 
OAS Case 0175H, SOG 002179-0A 
Kathahdin Analytical 
Centredale Manor Site. North Providence. Rhode Island 

Semivolaties/Pesticides/PCBs: 
15/Sedimentsl 002179.002182,002183,002185.002186, 

002187,002188j002191,002192, 002193, 
002301,002302,002303.002304.002305 
(Field Duplicate Pairs 002179/002187 and 
002191/002192) 

1/Aqueous Rinsate Blank! 002184 

1/Semivolatile Performance Evaluation Samplel 002177 

1/Pesticide/PCB Performance Evaluation Samplel 002180 

Dear Ms. Clark: 

TetraTech NUS (TtNUS) performed a Tier II data validation on the semivolatile and pesticide/PCB 
analytical data for Case 0175H, SOG 002179-0A, from sedim,nt samples collected by TtNUS at the 
Centredale Manor slle. The samples were analyzed accordi~g to the CLP OLM04.2 Statement of 
Work modified by TtNUS Technical Specification SOO-RAC1-0151 to account for the expected high 
percent moisture content of the samples. A Tier II data validption was performed according to the 
approved September 1999 Sampling and Analysis Plan. The semivolatile data validation was 
performed using the Region I. EPA-NE Data Validation functional Guidelines for Evaluating 
Environmental Anal'4>es. December 1996 criteria. The pesticide/PCB data validation was performed 
according to the Region I, EPA Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses, November 1988. 
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The data were evaluated based on the following parameters: 

.. 

.. 

.. 

NA 
NA 

.. 

• Overall Evaluation of Data and Potential Usability Issues 

• Data Completeness (CSF Audit - Tier I) 

• Preservation and Technical Holding Times 

• GClMS Instrument Performance Check (Tuning) 

• Initial and Continuing Calibrations 

• Blanks 
• Surrogate Compounds 

• Intemal Standards 

• Matrix SpikelMatrix Spike Duplicate 
• Field Duplicates 

• Sensitivity Check 

• PE Samples/Accuracy Check 

• Target Compound Identification 

• Compound Ouantitation and Reported Ouantitation Limits 

• Tentatively Identified Compounds 

• Semivolatile and Pesticide/PCB Cleanup 

• System Performance 

All criteria were met for this parameter. 

Note: Worksheets, except for Worksheet XIII - Sample Ouantitation, are not 
induded 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: 

Table II: 

Table III: 

Recommendation Summary Table 
recommendations 

summarizes validation 

Overall Evaluation of Data - summarizes site DOOs and potential 
usability issues 

Tentatively Identified Compounds - summarizes the semivolatile 
compounds tentatively identified by GCIMS 

Data Summary Tables: Summarize accepted, qualified, and rejected data 
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Overall Evaluation of Data and Potential Usability Issues 

Following is a summary of the site DOOs: 
I 

• Data Use - Nature and Ex1ent of Contamination, Huml3n and/or Ecological Risk Assessment, 
Engineering Design, and Remediation Altematives 

• Determine the presence of contamination in the sediments of the study area. 

• Generate human health and/or ecological risk assessments. 
i 

• Data will be used for selecting remediation altematives and engineering design. 

The semivolatile data required qualification resulting from ~ exceeded holding time, instrument 
calibration variability, laboratory and field blank contaminati ,exceeded matrix spike/matrix spike 
duplicate (MSIMSD) criteria, and poor field duplicate preci ion. The pesticide/PCS data did not 
require qualification and are accepted as reported by the labo tory. , 

Semivolatlle 

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 labotatory does not have control over the 
sampling error. The folowing list summarizes the measurement error associated with sampling: 

. rinsate blank contaminatlon.J 

• The positive sediment sample results for benzaldehyde :and phenol are reported with an "EB" 
since these contamir:-ants wer~ reported in the rinsate blank. The "ES" qualifier indicates that an 
indeterminate amour'lt of cross>-contamination with these eompounds has potentially affected the 
sample results. 

• The positive results for benlo(k)f1uoranthene, benzo{~)pyrene, indeno{1,2,3-cd)pyrene, and 
benzo(g,h,i)perylene are estimated (J) in samples 002191 and 002192 due to poor field 
duplicate precision. 

The following list summarizes the measurement error associated with analysis: an exceeded holding 
time, instrument calibration variaqility, laboratory blank conl4lmination, exceeded MS/MSD criteria, 
and poor field duplicate precision. 

• The positive and non-detected results for sample 002304 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 actions were applied to the rinsate blank due to laboratory aqueous rrlethod blank 
contamination with bis(2-ethylhexyl)phthalate. The result may be false positive or biased 
high. 
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• The non-detected results for N-nitroso-di-n-propylamine and acenaphthene are estimated 
(UJ) in sample 002301 due to a low %recoverylhigh RPD value in the MSIMSD 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 002304 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 %0 < 25: 

Semlvolatile 

Instrument 5972-Z 5972-Z Action Affected 
Samples 

Compound CC CC (+) NOs 
10/06100 10/13100 

Butytbenzylphthalate %057.9 JO UJ 002179,002182,002183,002185, 

002186,002187,002188,002304 

3,3' -Oichlorobenzidine %053.8 UJ 002179,002182,002183,002185, 

002186,002187,002188,002304 

bis(2-ethythexyl)phthalate %057.5 J 002179,002182,002183,002185, 

002186,002187,002188,002304 

Oi-n-octylphthaJate %065.2 UJ 002179,002182,002183,002185, 

002186,002187,002188,002304 

Benzo{b )fluoranthene %030.7 J 002191 

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

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

Compound Type of Maximum I Action Level CRQL 
. Blank , Concentration (ug/L) (ug/L) 

(uglL) 
bis(2-Ethylhexyl)- Method 2 20 10 
phthalate 

, 
Benzaldehyde Rinsate 6 RB 10 
Phenol Rinsate 7 RB 10 

Bis(2-ethylhexyl)phthalate was det~cted in the laboratory's a~ueous method blank. Since this is a 
common laboratory contaminant. the 10x rule applies. Sample contaminant results less than the 
CRQL are qualified (U). The result may be biased high or fali:;e positive. The positive result for this 
sample in the aqueous ri"sate blank sample 002184 is qualifi¥ CRQL (U). 

Benzaldehyde and phenol were detected in the rinsate bltnk associated with these samples. 
Positive results for these compounds are reported with an"E • qualifier in the sediment samples to 
indicate to the user than an indet!9rminate amount of cross-contamination may have affected the 
sample results. The data may be ~iased high or false positivel 

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

The following table summarizes the semivolatile matrix spiking compound recoveries that did not 
meet QC limits in the matrix spike "Ind matrix spike duplicate ahalysis of sample 002301: 

002301 

Compound MS MSO ac RPD ac Action 
%REC %REC Umits Umits 

(+) NO 

N-nilroso-dl-n-propylanine 25 33 41-126 UJ 

Acenahthene 28 19 UJ 

Field Duplicate Precision 

The positive resuHs for benzo(k)fJuoranthene, benzo(a)pyrene. indeno(1,2.3-cd)pyrene, and 
benzo(g,h,i)perylene are estimated (J) in the field duplicate pair 002191/002192 due to poor field 
duplicate precision. 

J 

J 
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Performance Evaluation (PEl Samples· Accuracy Check 

Semivolatile 

PE sample 002177 (ICCSV434) was provided by the EPA and used to evaluate the laboratory's 
ability to correctly identify and quantitate semivolatile 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 002180 (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 sample 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 

r~ 

fL~~ ~ ~ad Chemist 

PMO-@ 

Tables: Table I: Recommendation Summary Table 
Table II: Overall Evaluation of Data 
Table 11/: TIC Summary Table 
Data Summary Tables 

Endosures: Data Validation Worksheets 
PE Sample Score Reports 
Laboratory Communications 
Field Sampling Notes 
Technical Specification S00-151-00 
CSF Audit (00-2 Form) 
DaO Summary Form 
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c: A. Krasko (EPA) w/o enc. 
S. Parker (TtNUS) w/o enc. 
File N0400-2.6 WI enc. 
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A 

TABLE I 
Recommendation Summary Table for Semlvolatlles 

Centredale Manor 
Case 0175H SOG 002179 

TABLE I: RECOMMENDATION SUMMARY TABLE 

Sample Number Matrix Qualifiers 

002179 Sediment J2.5 

002182 Sediment J2.5 

002183 Sediment J2 

002184 Aqueous J4 

002185 Sediment J2 

002186 Sediment J2.5 

002187 Sediment J2 

002188 Sediment J2 

002191 Sediment J3.7 

D02192 Sediment J7 

002193 Sediment A 

D02301 Sediment J6 

D02302 Sediment J5 

002303 Sediment A 

002304 Sediment J1.2•5 

002305 Sediment A 

Accept the data. 

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

%0 criterion (%0 > 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. 

%0 criterion (%0 > 25): Estimate (J) positive result for 
benzo(b)fJuoranthene due to instrument calibration variability. 
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TABLE I 
Recommendation Summary Table fc!r Semivolatiles 

Centredale Manor I 
Case 0175H SDG 001179 

Laboratory blank contamination: repl,ce the positive bis(2-
ethythexyl)phthalate result with the CRaL(~) due to laboratory blank 
contamination. The data may be biased high ct false positive. 

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

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

Field dup&cate predision: (RPD> 50%): es~mate (J) positive results for 
benzo(k)fluoranthel'1e, benzo(a)pyrene, in4eno(1,2,3-cd)pyrene, and 
benzo(g,h,i)perylene due to poor field duplicate precision. 
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TABLE I 
Recommendation Summary Table for Pesticides/PCBs 

Centredale Manor 
Case 0175H SOG 002179 

TABLE I: RECOMMENDATION SUMMARY TABLE 

Sample Number Matrix Qualifiers 

002179 Sediment A 

002182 Sediment A 

002183 Sediment A 

002184 Aqueous A 

002185 Sediment A 

002186 Sediment A 

002187 Sediment A 

002188 Sediment A 

002191 Sediment A 

002192 Sediment A 

002193 Sediment A 

002301 Sediment A 

002302 Sediment A 

D02303 Sediment A 

D02304 Sediment A 

002305 Sediment A 

A Accept the data 
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TABLE II 
Overall Evaluation of Semlvolatlle Data 

Centredale Manor 
Case Q175H SDG 002179 

I 

SEMIVOLATILE ORGANICS 

OQO Oisl al OQOsl I ~pIIng and/or MeasuAlfTMlllt Enor Sampling 
, Analytical Variability"" 

Method 
Approprlats , 
Yes or No 

Analytical Error s.npingEIIOl" 

Nalura and elClent 01 Yes. anaIyIIcaI Rel8rto Referio i 
contamination IheIhod CLP quaHfications qualifications 

$OW OLM04.2. in RlSkey: in RIS key: 
Engineering DesiOn and samplng 

pmcedures i.2.U.S,1 J5 
HumanlECDIogic:al ~to1he 
Rlsk Asaessmeot Nquinlments of 

Ihe 9199 
Remediation ~SAP. 
Alternatives are appropriate 

for aM samples. 

The evaluation of "sampling error" cannot be completely assessed in dala vatidation. 
Sampling variabiIly is not assessed in data validation. 

Validator: ___ -"l ..... T ___ _ Data: 1216190 

Potential 
usability 
Issues 

Various sample quanlilalion limits are 
estirnatad (JAJJ) due to insIrument 
calibration variability. 

PosItiYa and non-detecled results are 
estimaled (JAJJ) for sample 002314 due 
to exx:eeded holding time. 

Blank actiona applied to 002184 due to 
aboratory blank contamination with bIs(2-
ethyIhexyt)ph1halale. 

PosItiYa phenol and benzaldehyde 
resutts are reported with an "EB" in the 
sediment samples due 10 rinsate blank 
contamination. J 
Non-detected N-nitrollQodl.n.propylamina 
and acenaphthene resuIIII are estimated 
(UJI in sample 002301 due 10 elIC88ded 
MS/MSO criteria. 

Positive results for benzD(k)fluoranth_. 
benzo(a~. inc:leno(l.2.:kd)pyrene. 
and benm{g.h.i)peryiene are estimated 
In 002191 and 002192 due to poor field 
duplicate precisian. 

II 
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000 (list all DQOs) 

Nature and extent of 
contamination 

Engineering Design 

Human/Ecological 
Risk Assessment 

Remediation 
A1tematives 

TABLE II 
Overall Evaluation of Pesticide/PCB Data 

Centredale Manor 
Case 0175H SOG 002179 

PESTICIDES/PCBs 

Sampling and/or Measurement Error Sampling 
Ana/ytlcal Method Variability-

Appropriate 
Yes or No 

Analytical Error Sampling Error" 

Yes. analytical Refer to Refer to 
method CLP SOW qualifications qualifications 
OLM04.2. and in RlS key: in RlS key: 
sampling procedures 
according to the A A 
requirements of the 
9199 approved SAP. 
are appropriate for all 
samples. 

The evaluation of "sampling error" cannot be completely assessed in data validation. 
Sampling variability is not assessed in data validation. 

Validator: _....ILo.lT ___ _ Date: 1216/00 

Potential 
Usability 
Issues 

Data are accepted as 
reported by the laboratory. 
Qualifications are not 
required. 
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TABLE III i 
SEMtvOLATILE TENTAnVELY IDENnFIED dOMPOUND SUMMARY 

Centredale Manor 
, Case 0175H SDG D021~9 

i 

Classification/Isomer CXl2179 002182 002183 002184 002185 002186 
3-Eic:osene, (E)- 1600JN 
.gamma.-Sitosterol jOOOJN 1600JN 
Perviene 260JN 
Cholesterol 310JN 
UnknownPAH 270JN I 480J 
Slklmast-4-en-3-0ne I 380JN I 

27-Oc1anedione 620JN 650JN 
Ethane, 1,1.2,2- 410JN : tetrachioro-
Methacrvlamide 450JN 
.aI-'1t!a.-Bisaboiol 1000JN 
Hexadecanoic acid 410JN 
Vanillin 4.1'4 
.beta.-Amvrin 870JN 
Total Alkanes 4520 1400 860 

, I 
Classification/Isomer 002188 i 002191 002192 00 93 002301 002302 
.aamma.-Sitosterol 720JN 1300JN 11 N 2100JN 4300JN 

Pervlene 1900JN 
Cholesterol 1100 N 370JN 

Total Unknown PAH 840J 1 3340J 3 
StiQmast-4-en-3-0ne 2LOI!JN 660JN 370JN 

2 7 -Octanedione 520JN 
Me\hacrvlamide 410JN 1000JN 
.aIDha.-Blsaboiol 370l)JN 440JN 

Hexadecanoic acid 2200JN 
.beta.-Amvrin 2200. N 640JN 1500JN 

Olmethylnaphthalene 510J 
Isomer 

Benzene~1 2,4-cycIo- 490JN 
Dibenzofuran 4-methyt. 510JN 
{6HOCycl~buta(iklohen- 210JN 
Naphthalene isomers 440J 2 630JN 
11 HBenzo(b)ftuorene 220JN 

7HBenzldelanthracen- 220JN 
CycIopenta(cdlDYrene 410JN 

TriDhenvtene 2-methyt. 200JN 
1,2,7,8- 670JN 650JN 

Oibenzphenanthrene 
Olbenzo{def mno)chrys- 600JN 870JN 

Anthracene isomers 1350JN 2 
O~ylnaphthalene 1000J_2 

isomers 
1 H-Indene 1-phenyl- 350JN 

Olbenzothiophene 430JN 
Total alkanes 3100 640 1200 

J - Quantitation approximate; N - Tentatively identified 

J 

002187 
1800JN 
270JN 

1600 

002303 
3100JN 

290JN 

1700JN 

1600 
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TABLE III 
SEMIVOLATILE TENTATIVELY IDENTIFIED COMPOUND SUMMARY 

Centredale Manor 
Case 0175H SOG 002179 

Classificationllsomer 002304 002305 
Trichloro isomer 820J 

Phenol, 4-{2.2,3 3-tetra- 1800JN 
PAHisomer 5400J 

.gamma,-Sitosterol 2800JN 
.alpha.-Amvrin 1500JN 
Total alkanes 1100 

J - Quantitation approximate; N - Tentative identification 



Sediment Semivolatile Organic Analysis By Method OLM04.2BNA (uglkg) 
Site: Cenlredale Manor 
Case: 017SH; SOG: D02179-OA 

EPA5ampleNU/nbO( 1002179 002182 1002183 
Stalion Location 
Dale Sampled ._ .. -~ W18100 
Dale ExfIacIed 9128100 
Dale Analyzed 10/8100 10/8100 
DIlutIon Fac:IDr 1. 1. 

59.0 58. 
IQC""'- :FIeId Ilup. ~ ~ 

34 IJEB 31 JES 
1- -IU --IU -IU 
12~ - -5011 ~ -~ 500 -500 500 

500IU 500IU 
500 500 
500 500 IU 
500 500 

Isop/IOtIIrle 500 500 
500 .ec)Cl11J 

2,4-1 500 500 
500 U 5OO'U 

!,4-I 500 500 
500 500 
500 500 .. - - _.--

__ . !iIIII. tr·· !iIIII~ . - .. ---.. 
-~-~ .. -.-., .. - ... .- ..... 

----~ ~. 
.. --- 500IU -

500IU 
ii{,:C;"'~'" -- -- . .. -: ~'. .- ---.---~ .~.-_. 
!,4,&-- 500 500U 

1200 1200 

-- 500 I~_. .- 500U 
_!iOO IU 500U 
1200 1200 

._----- .. - . -IU 500 
1,11-1 500 500U 

-IU 41 
1200 1200 U 

-------- 500IU -1,4-1 1200IU 1200 U 
1200 1200 
500IU 500 

1002185 002186 

W18100 Q/19/00 .~~ '9i2iWO 9128/00 
10/6100 10/8100 10/6100 

1_3 1.4 
n.o 114.1 41.0 
~ ~ 

430 4(1 86 
430 400 460 
430lU 400 U 480 IU 
430 400 480 

-IY - -iU 
430 400 480 
430 400 480 

-~ 400 ~ [lJ 
430 400 480 
4J1l 400 4110 
4311 400 4IICl 
4J1l 400 4tIIl 
43(] 400 4IICl 
4311 400 4IICl 
430 U 400lU .-~ [lJ 
430 400 460 
4J1l 400 39 .J 
4311 400 4IICl - ~ ~--:: --.:-.::~ ~ 4311 U 
430 U 

~1 I~---~ .£ 4311 
U 1-- - lu --- -460 4311 

43(] 400 460 
1100 -~ 1200 
430U 4°oIU 460U 
430 ~IU 460 

1100 1000 1200 
430 400 4t 
430 400 
430 43 

1100 1000 1: 
430 400 

1100 U lOOOIU 
.. ~ II 

1100 1000 1: 
430 400U ...!IJCl[.L 

U -NoI_; UJ - 0eIedI0n 11m" approximate; J - QuanMtation appro>dmate; 
n:\depI\II_lcenlradalald02119-OAoss.lIIs • - From dilution analysis; R - Reje<:Ied; EBlTB -Eq~11p Blank """lamination 12112J1lOG7:36 AM; 1 of 6 

L 



Sediment Semivolalile Organic Analysis By Method OLM04.2BNA (uglkg) 
Site: Centredale Manor 
Case: 0175H: SOG: 002179·0A 

EPA Sample Number 002179 002182 002183 
s ...... I.oc:a .... CMS-OU-0919OOA lfu-SD-2Q68.01 RAs-sD-2070-01 
o.te Sampted 9119100 9/18/00 9118100 
Dalee....- 9128/00 9128/00 9/28/00 
DaIeMalyud 10I8l00 10/Ml0 10I6l00 .. 
DIlutIon FacIDr 1.5 1.5 1.3 
Percenl SoIIde 59.0 58.0 n.o 
QC IdenItIer Field [)uP. WRM-SD-~l None None 
2.4-IlInIImIaIuor 500U 500U 430 U 
Dlelllylp/llhalallo 500U 500U 430 U 
Fluorene 500U 38J 430 U 
4-ChIorophenyt-yIeIher 500U 500U 430 U 
4-NIItoanIIfne 1200 U 1200 U 1100 U --
4.8-Dln1fro.2-me~_. 1200 U 1200 U 1100 U 
N-NlltDoo-dIphonylamine 500U 500U 430 U 
~""""yIoIher-- 500 U 500U 430 U 
HeIl8ddorobenzene 1----- 500 U·_- 500U 430 U - 500U 500U 430 U 

1200 U 1200 U 1100 U 
",-u.r- 500U 790 430 U 
""""- 500U 100 J 430U 
c:.tJude 500U 82J 430 U -Dl-n-llulylphlhalale 500U 500U 34J --- - _ .. -
FIuoranIhene 38J 1700 23 J 
PyIene 33J 1600 430U --
Bulylbenzylphlhalale 500W 460 J 430 U 
3.:r-Olc:hlclobenzl1ne 

-- -_. 1----
---~ W --"'-"~ W 430 U 

90"20(.,811111,.".,,.-- ,,-
iT" --_. 

430 U ____ ..... ____ 500_ 1000 

,~ -::==:=-~. 500U 1100 430 U -.-.--
bII(2.EIhyIIOxyIJIlhIhaIaIa ---- 60J l000J 95J 
Di+oCIyIphIhaIaIa 500W 500W 430U ----
Benzo(b)lluoranlhene 

- -- ------ 26 J r---- 1400 22 J 
BenzOik)liUOiiri~'- 500 u·- 370 J 

._--
8J 

~ ---- 500U 840 430U 
IncIeno(l.2.3·c:d~ _~ 500U 850 430U 
DltJenzG(a.h)anlllracono 500U 130 J 430U 
Benza(g.h.IJperyteno 500U 510 430U 

002185 002188 
OVP-SD-2065-01 OYP·SD-2066-01 

9119100 9119100 
9/28/00 9128/00 
10I6l00 10/Ml0 . 

1.2 1.4 
84.0 47.0 

None None 
400U 460 U 
400 U 460 U 

33 J 220 J 
400 U 460 u' 

1000 U 1200 U 
1000 U 1200 U 
400 U 460 U 
400 U 460U 
400U 460U 
400U 73 J 

1000 U 1200 U 
330 J 2900 
79J 5IiO 
37 J 410 J 

400 U ~~ J 
600 '5400 
600 '4200 
76 J 340 J 

400 i¥! -~~ ':l. 
~ ~f--~ 260 
600 J '1600 J 
400 U 460 !!: 
590 '4000 _. 
130 J 1100 
310 J _____ ~ _ 

260 J 2000 
38 J -320J 

190 J 1600 

U • Not detected; UJ • DaIeclIon IImIIlJlI)rDQnale; J • QuanUIa .... appIOldmale; 
n:\dopIIIIallldvlablelcenlredaIe1d02179-0AosSJIts ' • From diu .... analysle; R • RejecIed; EMB • EqulpmenVTrip Blank conlamlna .... 1211210007:38 AM; 2016 



Sediment Semlvolatile Organic Analysis By Mathod OlM04.2BNA (uglkg) 
SIte: Centredele Manor 
Case: 0175H; SOG: D02179-OA 

IEPA Sample Number 1002187 1002188 '002191 
I Station LocatIon 

I~~ 9119/00 .. 9119100 
IData Exnded --.---- ~ 9129100 
IData AMIyllId 10I6l00 1IlI71OO 
IDiIuIIGn F_ l. 1. 

.59.0 83.0 ac_ 
IF~.Dup. iNane fIIId DuD. 

500 ~ --
IPhenoI 500 ~ILJ 

500 ~oo 

500 ~ 

500 4O!!liL 
500 ~ 

_5IJ!!1u ~oo 

._.- r-- 500 400 

. -_. "_.'- ·:···=-a ~--=:. 400 _ .. -_ ..... .. .4C)()1l! 
~ 

llaaphorcne . --. 1-- ... 5IJOIU . 400lU 

.-- 500 _40011J 
500 400 

.-. . ..... ~- .. -: I~---~ 400 
!.4~ ... ... ... - .-. 400 

500 400 ..... _--."' 
" .. - .. . .. ~IU 400lU 

~ 
. : .'--

;;-,; ,-" ;.cc ;.7"-:. . ,. -~I~ 
ru ---' . 

, 400 

"'~"" Zil[i .::~ I~t--· - .. 

:.-. 

;'i~~ 
,,_._,-. . __ .....• . -_.-- 500 .. -- 400 

1200 .. I~ ~I-.. -..... ...... _-

~~~l~ . - -. 
1~~~' 

... 
..... ... '. lu ..... .._--

500 400 

'--' 500IU 4ool! 
500 400 -.... ~- •• __ 0' • ." . 

002192 

9121/00 
9129100 ----
10I9l00 

2. 
70.0 

_DUlL 
920 
920 
~!LJ 
920 

~IU. 
920 
920 
920 
920 

~ ,KI--920 
92(]U 

~\J 
92(1 

820 
920 
B80 

~U 

_ ... c~~ U ~"-.' . ~= .. 
'92(] 

.. ~ ~~~ . 

920 .---
~iil J 

---- . .. ... 
.~U_ 

2300 
920U 
920 
210 

-~il~ 
~~ 

f~"~:'-':-:"" 
2300 U : ='7:':C"" - . 

"1:' ~ -- .. --. -- .- . 

.. 2300 

--.I~tu .!~!~ 2300 
1500 

U - Not delscted; UJ • DeIacIIon IImR approximate; J • Quanlliation approxtmate; 
n:\depI\stall\dvtablelcenlr_\d0217~Aoas.>d. • - From dilution analylla; R • Rejected; EMB - EqulpmanUT~p Blank cootamlnallon 

002193 1002301 

9121100 9I2Q(()() !1120100 
9128100 9129100 9I2IWO 

10/1111lCJ 10I9l00 10I9l00 
1. 

67. 83.0 7~.0 - ~ 

eec eec 460 

eec 990 ~ 
eec eec 460 

eec 990 ~ 
IIIIQ~ -IV 48Q 

9l1li 990 
9l1li 990IU 
9l1li 990 
9l1li 990IU 

990 IJ. 990 
eec 990 460 

99Cl 99Cl 'u 460 

99Q 99Q 460 

99Q 99Cl 4811 
1190. f· 

99Cl 48CI 
99Q 99Cl 4IICI 
250 99Cl 41lCi 
990 99Q 41lCi 

fill 1--- fill 1:1+'- 4811 

-~ IJ . .. -. '990 U .-~~ 99Q 99Cl .'.'. 
240 J -: ~I'---""--'-~ 990 
990IU 990U ~ . 

2500IU .2500 1200 

'2111"- 99Q 460 

99QIU 990 -~ 
251JOIU 2500 U ~ 

99ll11J.. 99Q 4110 

99QIU 99Q ~ 
420IJ 990 41lCi 

_25OCl1U 2500 1200 

2300 990 411(1 - .. -
2500IU 2500 1200 

251JOIU - .. 25()() U 1200 
1~ 990 460 

1211210007:38 AM; 3016 



Sediment Semlvolatile Organic Analysis By Method OLM04.2BNA (uglkg) 
Site: Centredale Manor 
Case: 0175H; SOG: 002179-0A 

IEPA Samelle _ 1002187 002188 002181 
ISIaIIon I.ocalIon 
IDIIIe Soomplocl 11119/00 ~9/00 
ID8Io~ 1Il28/OO 1Il28/OO 

10IlII00 1017/00 
IDIuIan faclOr J.2 
IPwcenI SaIds 59.0 83.1 
IOC_ Ifletd CUp. NGIMI field 1lUP. 

500 400 
500 COO 

1"""'- ~IU 71 
50CI coo 
200 1000 

1,11-1 1000 
500 400 
500IU 400U 
500 400 - 500 400 

1200 1000 
500 1200 1'4OOlIO 

""""-'" 500 160 
Carbazole 500 160 J 

500 400 
39J 2000 '-51000 

~ Cl 1900 I'C2OOO 
500 64 
500 COO .. -- -.~. 

20 980 ,"21000 
ChryMne 24 850 ,"19000 

100 850 

500U 400IU 
500 1500 1'24000 
500 470 
190 820 

--... ..!iIXJU 720 
500 110 
500 520 

~1~ 

11121/00 
1Il28/OO 
10I9l00 

2.8 
70. 

fletdDllp. 

Ir.l 

Ir.l 
200 

920IU 
2300 
2300U 
920 
9211 
92(1 

9211 

~~~ 
1'35000 

COOO 
1300 

92(1 

1"46000 
1'42OOlI 

920 

.~ !!..i= 
"16000 
1"18000 

230 
920U 

1"18000 
2300 
6600 J '15000 
4400 
780 

3800 

U - Not delecled; UJ - Detection IImH appro>Imale; J - Quanlltallon approxlmale; 
n:ldepllalallldvlabielcentredeIe1d02179-0Aosa.ld. ' - from dnullon analysis; R - Rejedod; EBlTB - EquIpmenUTrip Blan!< conlamlnalkln 

002193 002301 

11121/00 9l2OlOO ~ 
_ 11121Il00 1Il28/OO 1Il28/OO 

10I9l00 10I9l00 10I9l00 
~4 

~'.II 63.0 74.0 
Nclne Nclne 

990 460 
990 460 

2l 990 460 
99ClIU 990IU 460 

2500 2500 1200 
2liOO _2~U 1200 

99Cl 99Cl 4841 
99Cl 99Cl ~ 
~U 990 460 
990 99Cl 4~ 

2500 2500 1200 
300 23 

5900 990 C60 
1600 52 4841 

990IU 99Cl 41 
810 J 
600 

99IliU 990 4j 

990 990 _41 
300 
460 

890 430IJ 11 

990IU 990 CI 
640 5!1 

4600 2°oIJ 480 
IJ 370 32 

77ll()1J_ 290 211 

1300 890 460 
6300 220IJ .~ 

1211210007:36 AM; 4 of 8 



Sediment SemlvolatHe Organic Analysis By Method OLM04.2BNA (uglkg) 
Site: Centredale Manor 
Case: 0175H; SOG: D02179-OA 

EPASampIo Number ~3!?2 _____ OP;Z~3 __ c..- ~wD02304R" ~~ ~ ftl WOO23ORM-"'S5-[)'-2057 ftl- I--
I~S:=Ia;::tIan=;:-,:Lac:a=.",tIan~ ____ -1HWR= [)'s[)'206J.01 1MP·S[).2Q59.01 ~~.~ ~ 
Dale Sampled ---9i2oIoo!l/2OlOO!I/2OIOO 9I2OIIlO 
Dale EmacIad'--'iii2~ - -------:;1tI2:;8IOO;;;;;;H---.;,01511l0"':.:;;a----l---~9I28IOO=;::+-

I;:Da;Ie:;::AnaIyz8d:':;:'~:--____ IH_ .. _- 101911i0 IIl11WO 10I8l00 .. 11l11WO--
0IuIan F_ 3 2.9 3 3 
Perc:enI Soldo «.0 &4.0 42.0 
bQC~ ..... ~ ..... =':;';;;:::""----I-+'NOrie·· 

2B.O 

-Y'le._ U __ !13 JE geO U 170 JEB 120 ~ 
Phenol U 9110 U geO U 1900 JEB 9110 U 
Bll(2-C111anlethr1)e~ __ ~ _ 9110 U geO U 9110 W 9110 U 
~-CIIIaRIphenaI _. ___ 1,1 .. _ -.- -- 9110 U geO U 1800 J 990 U 
2~ ._- U ---.. 9iIoFu----.--9iio U 990 w·------ggo iF 
2~ -OII§iiRiP8i1ar '! .. =. 9110 U II6ii U 990 UJ '--'-090 u-
Ac81cp/1enOne u' 9110 u' geO U 990W ----090 iJ'-
4-MeIhy!JlhancI . li - .. '-e90ru -- 960 U 990 W 990 iJ-
N~I"" .~._ 9110 U 960 U 1400 J 990 U 
~ U 9IIOU 960U 990UJ 990U _ ·_-ft- 9IIOU' 960U 990UJ 990U 
i~--·-· ... _--':!l __ . . "-990 U- .-- .. ----s60 U ------ii9QUJ -- '._'--a90 rr 
2-N11ropheno1 U 9110 U 960 U 990 UJ 9110 g:::: 
2.4-OImethyIpheo1Gl ~ ~- 9110 U 960 U 990 UJ 990 U 
BII(2-Ch1oroe111a1ly U 990 U 960 U 990 UJ 990 (j-
2,4-Od1IaIuphenoI iJ 9110 U 960 U 990 UJ 990 U 
lNiiiih- U 9110 U 960 U 110 J 180 J 
~ U 990U 960U 990UJ 990U 
Hexac:hIorIIbuIadiene U 990 QIIQ .!.!, ~ ~ . _ ... ~ Ji=-
C8pIoIadam U 990 U 960 U 990 w-.. ~ U-

U 990 U 960 U 2200 J 990 U 
2 U 990 U 980 U 990 W 100 J 
Huac:hlaaqd.,p."ladl.... U 990 U 980 U 990 UJ 990 U 
2,4,11-T,lcIoIaIapheilGl U 990 U 980 U 990 W 990 U 
2,4,5-Tlidolalophe!lGI __ U _:. 2500 U 2400 U 2500 W 2500 U 
1,1'~ U .• _: __ .~ ~ 980 U 990 W 990 U 
2-Ch1arOnephlhaleno U 990 U t-. 980 U 990 W 990 U'-
2·NI1IO.".... U -.... 2500 U 2400 U 2500 W ~ (j-
~._u .- --.. __ .~~_ ._._. ___ 960U '~~;'f--'-- ~~.~ 
2,~ . _. U .•• _. _.~ '!_I--.... 980 U : ~ t-- ___ ; j. 
~ .·~-~-i~·= _~.-__ ~t-=~:~_-·-2:~ 2500W 2500U 
""""""'" U 110 J 960 U '---,800 J !580 r-
f~~=.·.~~~: ~.~._ ._~_J;~~.~~ -}:~ -: ~ ---.: g~ 
01_ ,U 76 J geO U 220 J "--310 r 

U • Not dolecled: UJ • DeItIction limn appro>dmal8: J • Ouantilation approxlmal8; 
n:Idepl\lIaII\dvtabIa\conIoedaIeId02179-OAass.Jds •• Fmm dilution anaIyoIs; R • Rejed8d; EMB • EquIpmentITfIp Blank oonlamlnation 12112JOOC117:36AM: Sof6 

L 



Sediment Semivotat~e Organic Analysis By Method OLM04.2BNA (uglkg) 
Site: Centredate Manor 
Case: 0175H; SOG: D02179-OA 

EPA Sample Number 002302 D02303 D02304 D02305 
tiS~Ia::;IIon:==:=:Loca:=::;IIon=='='----HW;:;;;R;:;D-Sc~[),:;;206:J.O==I+--f.MAP7.:;;C;.S;;;[),";206=9-0=' -t-r.W"'R"'M-~so.=2055-0=-;;:,,--t-Ew:-;;RM-~S"'[)'~206=7:;-'(],,,I";--1 

Da1II AMIyzed 11Il9'00 11Il9'00 10I8l00 11Il9'00 
Dllullon FIICIcr 3 2.9 3 
_, SalIda 44.0 114.0 42.0 28.0 
QC IdenllIIor None None None None 
2.~ U 990U 960 U 1200 J 990 U 

U 990U 960 U 990 UJ 990 U 
FIuonIne U 140 J 960 U 470 J 1160 J 

U 990U 960U 990W 990U 
U 2SOO U 2400 U 2SOO W 2500 U 
U 2SOO U 2400 U 2SOO W 2500 U 
U 990 U 960 U 990 UJ 990 U 
U 990U 960U 990W 990U 
U . 990U 960U 990W 990U 

_ U 300J 960U 970J 1400 

~ U 190 J 960 U 320 J 850 J 
U 990 U 960 U 1800 J 990 I~ 
J 2800 290 J 3300 J ·9500 
J 2400 240 J 8500 J ·7100 

II U 990U 98J 990W 990U 
3.3'~ U 990U 960U 990W 990U 
Banzo(a)anthtacane J 1100 110 J 5500 J 4900 
~_________ J ------7.1200~-f--------7.,~~J+------~4~,00~J~~------3500~.~-t 

bIs(2-Elhylhu)'l)pNllala1e J 930 J 310 J ·50000 J 4700 
IJi.ft.oc:IyIp/te U 990 U 960 U 990 W 990 U 
Benzofb)lluorulhene J _ 1800 230 J ·,3000 J 8500 
Banzo(Ic)llUaranlhane U 490 J 100 J 490 J 1800 

Banzo(a)pyrene. ~._ J_ -------~f7- . _____ .130 J 3900F.J--If--___ .:;:3=500 
Indeno(l.2.:kd~_ .. ___ ._,!. ____ . _~ ~_ 120 J 3900 J 2700 1--
DIbenzo(a.h)an1l1nlcone U 130 J .. ------ geo U 620 J 450 J 
Banzo(g.h.l~ J 850 J 100 J 3800 J 2100 

U • Nol d._: UJ • 08_ imlt appro""""II: J - CluanUIBIion apPfO"lmale: 
n:ldep\\slaftllMallle~\d02179-OAoo1.lC1. • • From dilution anaIyoIa; R • Rejeded: EBITB • EqulpmenVTrtp Blank canlamlnaUon 12112!OOCD7:38AM: 6016 



Aqueous Semivolatile Organic Analysis By Method OLMD4.2BNA (ugII) 
Site: Centredale Manor 
Case: 0175H; SOG: D02179-OA 

EPA SampIe_ 002184 
Slatlon LocIIIon CMS-RB-0919OOA 
Dale Sampled 11111Il00 - -
Dala ExtnIdId 11121100 
DalaAnalyzed 1015100 
DIIuIonF_ --I--. 1 

""""'"' SolIdo oc_ ~ .... 
8J 

Phenol 7J 
BIe(2.Q11oroet1~)ether 10 U 
2~ 10 U 

t 
2.2'~t~) lOU 
AcoIophonane tOU 
~ tOU 
N tOU 
Ilexac:IIIoooea- tOU 
NIIraIIenano lOU 
IsopIIorane lOU 
2-N1nJpIwd lOU 
2, 10 U 
BII(2 !me- 10 U 
2,4-OIchIoropheno lOU 
NapI\IIaIene -~ g... 
4-ChIomanI1ne U 

'II ~~-
CapmIacIam -':-.~ g... 
~IOI - . -----o1.g g... 
2-MlIh~ 10 U - - 10 g... 
2,4,8-T .==~ g... 
2,4,5-Trtc:IIIarophenoi 25 U 
t,t'~ 

-- .~~~~~ ~ 
~ 

--~ g... 
25 g... 

Ie ~=-..::-~ g... 
2,~ 10 U 
AcenlphIh)4lne lOU 
J.NIftIanIIne 25U 

tOU 
2,4-D1nhrq1heno1 -'~-~ g... 
DlbenzoIuI8n 

.-~ g... 
10 U 

U - Nat delecled; UJ - DeIedIon ImII ~Ia; J - Cuantilatlon appIIIlCknale; 
n~\d0211&-OJ\aoaJde • _ From dilution analysis; R - Rejeded; EBITB - EquIpmonVT~p Blank conlarnlnallon 12112/OOCD7:38AM; 10(2 



Aqueous 5emlvolatlle Organic Analysis By Method OLM04.2BNA (ug/I) 
SIte: Centradale Manor 
Case: 0175H; SOG: D02179-0A 

EPA Sample Number 002184 
~iiOn---·-. FMS:Rii:0919OOA .-
Dale Sampled 9119/1JO 
Dale ~ . . 9121100 

Dale AnalyZed 1015100 
Dllullon Factor 
ParcanI_ 
00-
2.4-IlInI_ 10 U 
0Ieth~1haIa1e 10 U 
~ IOU 
4~ylethar 10 U 

k4;-:-NitIoanIIine:=7."''7-....."....,.-,,---;--. _. ----~g.. 
4.fl.OInIIrI>.2-methyiphanoi 25 U 

"N-NHroeo-cIphan"""==':"':=""!''':mI''' .. :=-+ . 10 U 
thor 10 U 

10 U 
IOU 
25U 

.----~g.. 
IOU 

~ IOU 
IJl.n.8ulylphtlte 10 U 
FIUatlnIhlne lOU 
"-'" 10 U 
Iluty!benzyIphtIe __ _ _ 10 U 

3.3'~ ___ ~~ 
llenzD(a)anllllacene ______ 10 ~ 

Ch~_. __ !~~ 
bIs(2-Ethylhexyl)phthaIOta 10 U 
~.e- .- - ----10 U-===-t -----·--·=-~;~f Banzo(aJpyrane 10 U 
Ind!Ino(l.2,3-cldJpyrene .. -_ :. -. '--·--10 U-

DIboonw(a,h)lnthr-.e ····------foru 
IlIenzD(a,h,llPerYIene 10 U 

U • No! delecled; UJ • DeIedIon IImI1 approJdm.le; J • OuanUlaIion approxlmale: 
n:\depllslallldvlabielcenltedaield0217g.0Aosa.... '. FrtlfII dHUlion analyala; R· RejecIed; EBlTB· EqulpmenVTrIp Blank c:oniamlnallon 1211210007:381W; 20/2 



Sediment PesllcidelPCB Analysis By Method OLM04.2P (ugIkg) 
Site: Cenlredale Manor 
Case: 0175H; SOG: 002179-0A 

EPA Sampe Number 002179 002182 002183 002185 002188 002187 
~LOCa~ CMs:oo:091iOOA-'- RAB$20e9..01 RAB-SO-2070-01 ~20854Il I[)vP_-;;SO-~-;;2068-0==I-t--tWRM-S~=::':;:;;[)':-:2Oli6-O==I----+-t 
Dale Sampled 9119100 W1M1O 9I1M1O 9119100 WI9/00 9119100 
Dale E~~ ---- 9127100 9127100 9127100 9127100 9127100 9127100 
~...na~ 10112100 10112100 10112100 10112100 10112100 10112100 

~"_ 1 1 1 1 , 
Perconl_ 59.0 58.0 77.0 84.0 47.0 59.0 
QC"- FleId DuD. WftM.60.2058.01 _ ... IAeWDwto. WRII &0 _ 81 ..... ~ 

2.0 U ~-eHC 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 
-.sHC 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
~;. ___ . 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 
g8I11IlIa-8HC -3:0 U 3.0 U 2.0 U 2.0 U 3.0 U 

2.0 U 
2.0 U 

~ •... -.. 3 3.11 U 2.! ~ 3.ll 2.!0 
AldrIn 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 2.0 U 

2.0 U ~ Epoxtde 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 
EndoouIIan 1 3.0 U 3.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
DIeldrIn '.0 U 5.0 U 4.0 U 5.0 U '.0 U 4.0 U 
~DOE_. '.0 U 5.0 U 4.0 U 7.0 5.0 U 
~_.~__ 5.0U 5.0U 4.0U 5.0U 5.0U 

4.0 U 
4.0 U 

EndoouIIan II 5.0 U 5.0 U 4.0 U 5.0 U 5.0 U 4.0 U 
~ 5.0U 5.0U 4.0U 5.0U 5.0U 4.0 U 
Endooullan SuIIaIe 5.0 U 5.0 U 4.0 U 4.0 U 5.0 U 5.0 U 
v-(liir----- r--. ··-----····5.0 U 9.0 -. 4.0 U 4.0 U -- 5.0 U 5.0 U 

MeIhoxychIor . 25 U 25 U 22 U 20 U 24 U 25 U 
Endrin Kalona 5.0 U 5.0 U 4.0 U 4.0 U 5.0 U 5.0 U 
~ AJdo!¥I8 5.0 U 5.0 U 4.0 U 4.0 U 5.0 U 5.0 U 

r-~ ~ 3.ll a ~~_ a~ ~~ 

~~ .... -- .:~~~~_==-~~~~~=- ~~~:_~ ·~M·-·· .--~~r---- .... - :560· 
AiOdor-l016----· -- .. - 49 U 50 U 43 u':Co U 48 U ·----50 U 
AJOdor-i2ii--- -.. 98 U 100 U .-- 87 U 79 U 97 U -~Ifr 
AiOdor-~~3~_:______=_..::~:. ·-.9·iT _·--_··--50 II -------43 (j .---. 40 U . 48 U 50 U 
_-1242 ,.'-. ---·-49 U • 50 U --tJ U r-~-- ·-40 U -. 48 U 50 U 
~~248' --------- 49 U S) U 43 u-t------- -40 U -- ~ U 50 U 
_:i254--- f-- ........ _--.. -_. 49 U 50 U 43 U -150 -.... 48 U 50 U 

~-1260 49 U 50 U 43 U 40 U 48 U 50 U 

U - HoI deIeded: UJ -0._ NmiI approximate: J - QuanUla1ion apjllOllimala: 
n:\depI\s_lcentredaleld02179pes1ps.xla • - From dIuIIon anatyaIa; R· RejecIed; EBITS • EquIpmenIfTrtp Blank conlamlnallon 121121OO@7:43AM: lot 3 



Sediment Pesticide/PCB Analysis By Method OLM04.2P (uglkg) 
Site: Centredale Manor 
Case: 0175H; SOG: 002179-0A 

EPA Sample Number 002188 002191 002192 002193 002301 
S ....... Locatlan WRM-SD-2062-01 CMS-DU-092100A MAP-SD-2061-01 MAP-SD-205II-Ol MAP-50-2060-01 
oaleSampIed 9119100 9121100 9121100 9/20100 9/20100 
oaleExlnc:led 9127100 9127100 9127100 9127100 9127100 
oaleAnalyzed 10112JOO 10118100 10118100 10116100 10118100 
DlutlanF_ 1 1 1 1 1 
P_SoIIdI 83.0 70.0 61.0 63.0 74.0 
acldenliflar None FIeld Dup. MAP-sD-2081-01 FIeld 0Up. MAP-8D-2061-01 None None 
alpha-BHC 2.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
beta-BHC 2.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
_-BHe 2.0 U 2.0 U 2.0 U 3~0 U 2.0 U 
19amma-BHC 2.0 U 2.0 U 2.0 U 3.0 ii 2.0 U 
HepIachIor 2.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
AldrIn 2.0 U 2.0 U 2.0 U 3.0 iJ 2.0 U 
HepIachIorEpoxlde 2.0 U 2.0 U 2.0 U 3.0 U 2.0 U 
EndoeuIIan I 2.0 U 2.0 U 2.0 U 3.0 U 2.0 U .-
DIeldrIn 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

4,"-DOE 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

EndIIn 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

EndoeIManIl 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
4,4'-000 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

E-.tf8n SuIfaI8 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
4.4'-DOT 4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

20U 23 U 23 U 25 U 23 U 

EndIIn Ketone 4.0 U 5.0 U 5.0 U 5.0,!_ 5.0 U 

EndrIn AIdoh~ 
--_. 

4.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2.0U 2.0 U 2.0 U 3.0 U 2.0 U 

gamma-Clllordane 4.0 2.0 U 2.0 U 3.0 U 2.0 U 
r ..... phene 200U 230 U 230 U 2SO U 230 U 
_-1016 40U 47 U 47 U SOU 45 U 
_-1221 eou 94U 93U 99U 90U 
_-1232 40U 47 U 47 U SOU 45 U 

~~-- 40U 47 U 47 U SOU 45 U ._. 
40 U 47 U 4iu SOU 45 U _-1246 

_-1254 40 '!+-- 47 U .7U SOU 45 U 
Arucliir:l~- . . ------- ------:co 

U 47 U 47 U SO U- 45 U 

U • Nol d.lecIed; UJ - Oelecllon "mil approxlma"; J - Quantilallon approximate; 
n:\depIlsIaIM __ ... 1d02179pealpuls • - From dilution analysIS; R - Rajecled; EBITB - EqulpmenllT~p Blank contamination 

002302 
WRD-SD-:zQ63:Q1 

.~= 9/20100 
W2'1:W 

IOt1'ii.iio 
1 

-~ 
None 

.~U 
____ .~U 

_~U 
3.0 U 

-3:0u 
3.0 U 
3.0 U 
3.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
·92 

5.0 U 

-~r.. 
25U ---s.oPu 

-~~ 3.0 U 
3.0 U 

2SO U 
SOU 

iooPu 
~50'U 

.~U 
_~U 
SOU 

-SO U 

12112/0007:43 AM; 2 of 3 



Sediment Pesticide/PCB Analysis By Method OLM04.2P (uglkg) 
Site: Cenlredale Menor 
Cese: 0175H; SOG: 002179-0A 

EPASII",,*,_ 1002303 'D02304 00230S 
s ....... L.oc3tIcn 
oaleSampled 9l2OlOO 9l2OlOO 9l20l001 
DaleExlnlcllld 9127100 9127100 91271001 
Dale "'-Iyzed 10116100 10117100 10117/0(] 
DIu1Ion F-*,,-

64., "2.' 28.1 
INane Hone -II/I)IIa-BtfI; 2.' 3.1 3.Q 

~ 2.0 3.1 3.1 
-..aHC 2.01U 3.01U 3.ii1U 

2. 3.' ulu 
HeD_ 2.Q 3.' 3., 
AldrIn 2.0 3.0 3.C 
HepIadIIar ~ 2. 3.' 3.' 
E-..ranl 2.0 3.0 3.C 
DIeldrIn 5.0,U 5.0 U 8.0 U 
I.",'-DOE 5.1 11 <18 

EndrIn 5.0 5.1 5.0 _II ··--5.0U 5.0 5.0 U 
1","'-!JllI)_ 5.1 8.1 52 
I_S_ 5.0 5.0 5.0 

I","'-ODT 5.1 5.1 S.I 

2" 25 25 

lendrIn- 5.1 5.0 U 5.0 U 
lendrIn -Ylle 5.1 5.1 5.0 

4.J lJI1J.. - .... 3.1 
5.1 3.0 3.1 

IT ......... 240 250U 250 U 
49 50 50 
98 100 100U 
"9 U 50U 50U 
49 50 50 
49 50 50 
"9 U 50 '2200 
49 50 50fJ 

U - Not _: UJ - De1edIan ImK apprDldmale: J - 0uan11a8cn appIOldmato: 
n:\dopI\S1II1IIdvIabIe1cemred8le1d02179peaIpsJds • - From _ analyals: R - RejecIad: EBITB - EquIpmInvr~p Blank conlamlnallon 

l 

121121OOG7:.tlAM: 30/3 



( 

Aqueous Pesticide/PCB Analysis By Mathod OLM04.2P (ugII) 
Slta: Centradale Manor 
Case: 0175H; SOG: D02119-0A 

EPA Sample Number 002184 --Station LocaIIon CMS-R8-0919OOA --
Data Sampled 9111WO -DataE_ 9121100 
DataAnal)lzed 10I5l00 -
IlIIuIian Factar 1 
ParaInI SoIds 
ac kIonlller Rlnsale BtanIc 
aIpha-IIHC 0.05 U 
befa.8HC 0.05 U 
~HC 0.05 U 
garnma-IIHC 0.05 U 
Heptachlor 0.05 U 
Aldrin 0.05 U 
Heplachlor Epoodda -·----0:05 U 
EndaauIIan I o.05i} 
DIeldrIn 0.10 U 
4,4'-OOE 0.10 U 
Endrin 0.10 U 
E_nll 0.10 U 
4,4'.QDI) 0.10 U -. 
EndoIuIIan SIMata 0.10 ii 
4,4'-DOT 0.10 U 

~ O.SO U 
Endrin Ketone 0.10 U 
Endrin Aldehyde 0.10 U 
aJpha-Chklldana 0.05 U 
gamma-Chlcnla .. ----------0:05 U 

T~ 5.0 U 
AIOdor·l016 1.0 U 
AIOdor·I221 -----z:oU 
AIOdor-I232 1.0U 
AIOdor·1242 l.aU 
AIOdor·1248 .- "---1.ii U 

A/OCliii·I254 .-
... _--•. _ .. 

--1.0 U 

AIOdor·I280 1.0 ii 

U • Not _; UJ • De_limit approximate; J . QuanlltaUon approxlmale; 
n:ldepllstallldvtablalcanlt8daleld02179peslpa.1d8 •• From dlfullon analysis; R • Rejected; EBlTB • EqufpmenVTrIp Blank contamination 121121OOC17:44 AM; 1 of 1 



'" ~ TETRA TECH NUS, INC. 
• 55 Jonspin Road. Wilmington, MA 01.887-1020 

. (978) 658-7899. FAX (978) 658-7870. www.tetratech.com 

RAC1-EPA-2728 

Contrad No. 6S,W6-0045 

Oecennber13,2000 

Ms. Christine Clark 
Regional Sample Control Coordinator 
u.s. Environmental Protedion Agency 
Office of Environmental Measurement and Evaluation 
60 Westview Street 
Lexington, Massachusetts 02421 

Subjed: Tier II Inorganic Data Validation, W.A. No. 043-TATA-O 16P 
OAS Case 0175H, SOG 002179-IA 
Katahdin Analytical Services 
Centredale Manor Site, North Providence, Rhode Island 

TAL Metals! Acid Volatile Sulfide/Simultanepusly Extractable Metals (AVS/SEM): 
15/Sedimentsl 002179, 002J82, 002183, 002185,002186, 

002187,002188,002191,002192,002193, 
002301,002302,002303,002304,002305 
(Field Ouplicate Pairs: 002179/002187, 

J 

002191/002192) J 
1/Aqueous Rinsate Blank! 002184 

1/Soil Performance Evaluation Samplel 002181 

Dear Ms. Clark: 

Tetratech NUS, Inc. (TtNUS) performed a Tier II data vali4ation for the target analyte list (TAL) 
metals analytical data and acid volatile sulfidelsimultaneo~sly extractable metals (AVS/SEM) 
analytical data for OAS Case 0175H, SDG 002179-IA, from sediment samples collected by 
TtNUS at the Centredale Manor site. The TAL metals analysis was performed according to the 
CLP ILM04.0 Statement of Work, and the AVs/SEM analysis by the Allen, H. E. et al Method 
(Oecember 1991), as modified by the TtNUS Technical S~cification No. SOO-RAC1-151. The 
Tier II data validation was performed as required in the a roved September 1999 Sampling 
and Analysis Plan. The data were validated according to he Region I. EPA-NE Laboratorv 
Data Validation Functional Guidelines for Evaluating Inoraanic Analyses, modified February 
1989. 

The data were evaluated based on the following parameters: 

• 
• 
• 
• 

Data Completeness 
Holding Times 
Calibration VerifiCation 
Field and Laboratory Blank Analyses II 



'. Ms. Christine Clark 
December 13, 2000 
Page 2 

• ICP Interference Check Sample Results 
• Matrix Spike Recoveries 

• Laboratory Control Sample Results 
• Laboratory Duplicate Results 

• Field Duplicate Precision 
NA • Fumace 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 I 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 VII, 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 qualified as estimated (J, UJ). 

Calibration Verification 

TAL Metals 

The percent recoveries for cadmium, chromium, and selenium in the TAL metals analysis were 
outside the 80%-120% quality control (QC) criteria in the CRDL standard analysis. The positive 
results < 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 J 
criteria. These results are uncertain due to poor linearity near the CROL. . 

Simultaneously Extracted Metals 

The percent recoverits for cadmium and nickel in the S~ analysis were above the 120% ac 
criterion in the CRDL standard analysis. The positive results < 3x CRDL are qualified as 
estimated (J). The results may be biased high. 

Field and Laboratory Blank Analyses 

TAL Metals 

The laboratory and fitld blank ,nalyses were used to cal4Ulate the maximum concentrations of 
the following contaminants affecting the sediment sample$ for the TAL metals analysis: 

Analyte Maximum Concentration Action Level 
(I..Ig1L) (mg/kg) 

Mercury 1 0.17 0.43 
Nickel 12.1 12.1 

Potassium 637 637 
··Silver 3.5 3.5 
Sodium 56.7 56.7 

Blank actions were ~pplied to affected samples for m,rcury, nickel, potassium, silver, and .J 
sodium. 

The laboratory blank analyses were used to calculate I the maximum concentrations of the 
following contaminants affecting the aqueous rinsate blank sample, 002184, for the TAL metals 
analysis: : 

Analyte Maximum Concentratibn Action Level 
(ua/L) (ua/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 

Nickel 
Zinc 

Maximum Concentration 
(1.I9/L) 
10.75 
104.8" 

Action Level Action Level 
(1.I9/L) (I.Imollg) 
53.75 0.0769 
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 

(lJg/L) (lJg/L) (lJg/L) 
002192 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 
002302 Selenium NO 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 
002305 Selenium NO 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 Accellt 



Ms. Christine Clark 
December 13, 2000 
Page 5 

The positive sample results for cadmium and potassi\lm in theT AL metals analysis are 
estimated (J) in the samples in~icated above due to posiqve ICP interference attributed to iron; 
results may be biased high. The positive selenium result in 002192 is rejected (R) since the 
reported concenlratioh might be due entirely (2: 80%) to ttle iron interference. The non-cletected 
selenium results in 002302 and 002305 are not affeci:ed by positive interference and are 
therefore accepted wlhout qualification. The positive res~lts 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 Recoveries 

TAL Metals 

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

Acid Volatile SUlfide( Simultaf,eously Extracted Metal, 

Results of the matrix ~pike anatvsis for AVS/SEM were 110W the 75% QC criterion for copper, 
mercury; and AVS. lhe positiv~ results for copper and rcury are estimated (J), and the non­
detected results for rtlercury afe rejected (R), since the percent recoveries were below 30%. 
The positive results may be bjased low, and the non-cl-ttected mercury results may be false . .J 
negatives. The positive and non-detected AVS results a-e estimated (J, UJ) since the results 
are below 75%. These results may be biased low. 

Laboratory DUAllcat. Results 

TAL Metals 
1 

The relative percent difference (RPD) for lead was gr+ater than the 35% QC criterion for 
sediment samples in the laboratory duplicate analysis of IT AL metals for sample 002185. The 
positive lead results are estimated (J) due to poor laborat~ry duplicate preCision. 

Simultaneously Extracted Metals 

The relative percent difference (RPO) for lead was gr,ater than the 35% QC criterion for 
sediment samples in the laboratory duplicate analysis of $EM for sample 002193. The positive 
lead results are estimated (J) due to poor laboratory duplicate precision. 

Field Duplicate Precision 

TAL Flr'Ietals 

The relative percent difference ~RPO) for manganese was greater than the 50% QC criterion for 
sediment samples in the TAL metals analysis for the field duplicate pair 002179/002187. The 
RPOs 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 CROL ac 
criterion for sediment samples for the field duplicate pair 002191/002192. 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 RPO for copper and lead were greater than the 50% ac criterion for sediment samples in 
the SEM analysis for the field duplicate pair 002191/002192. The positive copper and lead 
results are estimated (J) due to poor field duplicate precision. 

Sample Quantitatlon 

The percent solids content for sample 002305 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 result for 002305 in the TAL metals analysis is estimated (J). 

Performance Evaluation Sample Results 

Performance evaluation sample 002181 (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 CROL and 
non-detected results for selenium are estimated (J, UJ); and the positive cadmium and 
chromium results < 3x CROL are estimated (J) due to poor or high CROL 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 blank 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 002192 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 results 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 002305 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 nic~el 
results < 3x CRDL are qualified as estimated (J) due to high CRDL stan!iard recoveries. 
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Reporting limits for nickel and ~nc are raised in the sedir\1ent samples due to laboratory blank 
contamination. The positive copper and mercury results at estimated (J), and the positive and 
non-detected AVS results are estimated (J, UJ), due to p r matrix spike recoveries. The non­
detected mercury results are tejected (R) due to mat spike recoveries below 30%. The 
positive lead results are estimated (J) due to poor laboratory duplicate precision. The positive 
copper and lead results are estimated (J) due to poor field duplicate precision. 

NOTE: TAL metals and SEM sample results less than 2x IDl and less than the CRDl are 
estimated (J) due to uncertainty in values near the instrurrlent detection limit. 

Sincerely, 

Ann L. Franke 
Data Validator 

~. lr~\.-t. ..... 
l~UZ an 
RA I lett Chemist : 

PMO-@ 

! 

Tables: Table I: Recommendation Summary Tables 
Data SUmmary Tables 

Enclosures: Data Validation Worksheets 
PE Sample Score Report 
Commlmication/Phone logs 
Field Notes (in SOG D02179-0A) 
Technical SpeCification No. SOO-RAC1-1S1 (in SDG D02179-0A) 
CSF Audit (DC-2 Form) 
DOO Summary Form 

c: Anna Krasko (EPA) wlo enc. 
S. Parker (TtNUS) wlo enc. 
File N0400-2.6 wi enc. 
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CENTREDALE MANOR 
DAS Case 0175H, SDG D02179-IA 

Table I - Recommendation Summary for TAL Metals Sediment Samples 

Aluminum Magnesium 
Antimony J6 Manganese J6.8 
Arsenic J9 Mercury iO 
Barium Nickel J9 
Beryllium Potassium J4 
Cadmium J'.4 Selenium J2.6 , R' 
Calcium Silver A' 
Chromium J3.8 Sodium A' 
Cobalt Thallium 
Copper Vanadium 
Iron J8 Zinc 
Lead J5•7•8 

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. 

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

J2_ Estimate (J, UJ) positive results < 3x CRDL and non-detected results due to poor CRDL 
standard recovery. Results may be biased low. 

J3_ Estimate (J. UJ) positive results < 3x CRDL and non-detected results due to poor 
linearity near the CRDL. 

J4_ 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. 

J5_ Estimate (J) positive results due to high matrix spike recovery. Results may be biased 
high. 

J6 - Estimate (J, UJ) positive and non-detected results due to poor matrix spike recoveries. 
Results may be biased low. 

J7_ Estimate (J) positive results due to poor laboratory duplicate precision. 

J8 - Estimate (J) positive results due to poor field duplicate precision. 
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J9_ Estimate (J, UJ) positive and non-detected results due to poor field duplicate precision. 
Also, raise the reporting limit for nickel due to blanl( contamination. 

JIO. Estimate (J) positive result in sample 002305 duEt to low % solids content. Also, raise 
the reporting limit in the sediment samples due to blank contamination. 

RI. Reject (R) positive result in 002192 since the reported concentration might be due 
entirely to iron ICP interference. The result may be a false positive. 

J 
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CENTREDALE MANOR 
DAS Case 0175H, SDG D02179-IA 

Table 1- Recommendation Summary for TAL Metals Aqueous Sample 

Aluminum Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Nickel 
Beryllium Potassium 
Cadmium Selenium i 
Calcium A1 Silver 
Chromium Sodium A1 
Cobalt Thallium 
Copper Vanadium 
Iron A1 Zinc 
Lead 

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

A1_ Accept the data but raise the reporting limits due to blank contamination. 

i- Estimate (UJ) non-detected result due to poor CRDL standard recovery. Result may be 
biased low. 
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CENTREDAlE MANOR 
DAS case 0175H, SDG D~179-IA 

Table 1- Recommendation Summary for AVs/SEM Sediment Samples 

Aluminum Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Nickel 
Beryllium PotaS$ium 
Cadmium J2 Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper J3.e Vana~um 
Iron Zinc 
lead J5.8 AVS 

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

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

i- Estimate (J, UJ) positive and non-detected results due to exceeded holding times. 

J2_ Estimate (J) positive results <3x CRDl due to high CROl standard recoveries. Results 
may be biased high. Also, raise the reporting limit for nickel due to blank contamination. 

J3 - Estimate (J) positive results due to poor matrix spike recoveries. Results may be biased 
low. 

J4_ Estimate (J, UJ) positive and non-detected results due to poor matrix spike recoveries. 
Results may be biased low. 

J5 - Estimate (J) positive results due to poor laboratory duplicate precision. 

J8 - Estimate (J) positive results due to poor field duplicate precision. 

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

J 



Sediment TAL Metal Analysis (mglkgl 
Slta: Centredale Manor 
Case: 0175H; SOG: 002179-IA 

, 
n:\depI\stallldYtablelcanlrlldaIe1d02179m ... 1s 

U - Not delecled: UJ - DetecIIon Hmlt approximate: J - Quantlta60n approximate: 
• - From dilution analysis: R - Rojeded: EBlTB - EquIpmenVT,., Blank contamlnation 121131OO@1:03PM: 1 of 3 



Sediment TAl Metal Analysis (mglkg) 
Site: Centredale Manor 
Case: 0175H; SOG: D02t79-IA 

n;\cMpI\alallldvtablelcentredaleId02179mS.x1s 
U - Not detected; UJ - DoIedIon limit approximate; J - Quantllatlon approximate; 

•• FJOm dllullon analyals; R - Rejected; EB1T8 - EqulpmenllTrip Blank .... lamlnalion 12113/OOC111;03 PM; 2 of 3 



Sediment TAL Metal Analysis (mglkg) 
Site: Centredale Manor 
Case: 0175H; SOG: 002179-IA 

EPA Sample Number ,002303 

~iaii·')-~~:_=ir.tAp-S[)'2059:01 ~ 
D .... Sampled , 9l20l00, 
oaiBi:i".aite,{- - 1 -
~i8 Ai.~-: ~ _.,_ 
DIlIUan Factor 1_ I 
Peiiiji,1 Soiidi- I 84_5 
OC-ld8nUitiit·"·--'-'NOno 

n:ldeptlsblllldvtablelcenlredala\d02179m._xls 
U • No! daIecIecI; UJ - DaIecIIon limit approxIm .... ; J • QuanUlaUon II\lPfOIdmahl; 

• - From dilution analysis: R - Rejected: EBITB - EqulpmenVTrip Blank conblmlnation 12113/00@I:03PM; 30/3 



Aqueous TAl Metal Analysis (ugll) 
Sile: Centredale Manor 
Case: 0175H; SOG: D02179-IA 

n:\depIIalaltdvtable--.lI8daIeId02179ma.xIs 
u . Not delecled; UJ - DeIecUon 11m" appmxlmate; J - QuanlltatJon approximate; 

• - From dllullon analysis; R - Rejected; EMB - EqulpmentIT~p Blank contamlnallon 121131OO@1:06PM; I of 1 



Sediment Acid VoIallle Sulfides/Simultaneously Exlracted Metals Analysis (umollg) 
Sile: Cenlredale Manor 
Case: 0175H; SOG: D02179-IA 

·:1~~~~::--W1~ ~.::~~~-~~~20~~ ~;~~~~~ ~~~~ ~~~~D.2~_-_-1 __ W~19/00-E 
.• ..1. ___ ... ----.. -++-----+-+-----+-I-----j-f------H--
-j~=._::-.. --:--==-.:._!. ______ .~ -r-" 1 1 1 

--lFIeidbYii. WRM-s~20~! None 54.0 NOne 79.4 None 62.2 Nori8--. 42.2 ;:IeIdDiiji;~s~~·1 '-
~ 

copp.r -:. :--
Lead 
MWCiri·-= 
~.-. 
ZInc 

n:\depI\slallldvtabloIcenIreda1eld02179IAavssam8umol." 
U • Not datacllld; UJ • OOtectlcn Amit approldmate; 

J • CluanUlation approximate; R • Rejected 121131OO@10:48AM; 10/3 



Sediment Acid VoIatHe SulfideS/Simultaneously Extracted Metals Analysis (umoVg) 
Slle: Cenlredale Manor 
Case: 0175H; SOG: D02179-IA 

U - Not <18_: UJ - Deladlon limit app!Oldmate: 
n:\dop\\s __ tredaleId021T9IAa_.xIs J-~m~a~te:R-~ 12113/OO@'O:48AM: 20/3 



( 

Sediment Acid Volatile Sulfides/Simultaneously Extracted Metels Analysis (umoVg) 
Sile: Centradale Manor 
Case: 0175H; SOG: 002179-IA 

CadmIum 
~ --
Lead 

~~::-
NIckel --------

n:ldeptlslatMvtablell:entredale'clO2179tAavssemsumolJds 
u -Not _: UJ - Delecllon Imil """,OldmaN; 

J - Cuantilallon approximate; R - Rejected 121131OOG10:48 AM; 3 or 3 



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

RAC1-EPA-2722 

Contract No. 68-W6-0045 

Oecember 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 I Oata Validation, WA No. 043-TATA-016P 
OAS Case 0175H, SOG 002179-18 
Katahdin Analytical 
Centredale Manor Site, North Providence, Rhode Island 

Total Organic Carbon/Grain Size Oistribution: 
15/Sedimentl 002179,002182,002183,002185,002186, 

002187,002188,002191,002192,002193, 
002301,002302,002303,002304,002305 
(Field Ouplicate Pairs 002179/002187 and 
002191/002192) 

Oear Ms. Clark: 

Tetra Tech NUS (TtNUS) performed a Tier I data valicllation on the total organic carbon 
(TOC) and grain size distribution analytical data for OAS Case 0175H, SOG 002179, 
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 0422-63, both according to the TtNUS technical specification 
SOO-RAC1-0151. The Tier I data validation was perfonned according to the September 
1999 approved Sampling and Analysis Plan. The data validation was performed using 
the Region I, EPA-NE Oata Validation Functignal Guidelines for Evaluating 
Environmental Analyses, December 1996 criteria. 

A Tier I data validation is based only on the following parameter: 

• Data Completeness (CSF Audit - Tier I) 

* - All criteria were met for this parameter. 

J 

J 

__..11 



. ., 
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, 

Linda T erzis 
Data Validator 

~C)~~ 
cy pluzman 
C Lead Chemist 

PMO-@ 

Tables: Data Summary Tables and Grain Size Graphs - Unvalidated 

Enclosures: Field Sampling Notes (in SVOC/PesUPCB SDG D02179-0A) 
Technical SpeCification (in SVOC/PesUPCB SDG D02179-0A) 
CSF Audit (DC-2 Form) 
DaO Summary Form 

c: A. Krasko (EPA) w/o enc. 
S. Parker (TtNUS) w/o enc. 
File N0400-2.6 wI enc. 



Sediment Total Organic Carbon Analysis (mglkg) 
Site: Centredale Manor 
Case: 0175H; SDG: oo2179-IB 

UNVALIDATED DATA 

EPA Sample Number 002179 002182 002183 002185 002186 
Sm~~ CMS~~"----------+-+'~~~S~~~~~I--------------F.~~.~S~~~~~7~~~I----~-F-D~YP~~~~~~~~I----~~·D~YP~_~~~;OM1~---+-; 
Dllte S!mpIedo- r----- ___________ ~9I;.:1-=9IOO=t--+ __________ ~I-_____________ =9I.:.;181OO=+_+.------~--=9I.::'81OO=+__+------------"9I;.:1=-9IOO_'_'t___l 
Date Ex1lacted 
oa.~~ ____________ ~==7~mo~-+ _____ ________ ~~~7mo~~r_--------~~~mo~~----------~~~7mo~~r_--------~~~7mo~~ 
~I~ -- --- --eo:i-------~ ----- ------50:i -- ---------ffi -- -------------,80"'_...;!4-+---·--------4'"'1c.:.9+--+ 
ac ~ FIoId CUp. WRM-SD-2066-01""" _ l--t_=:--------=.=,r-t._=~------=t-t 

To/OI Organic Carbon 13200 128 U 13l1O 

n:\depI\slaflldvtablelcenlledaIe1d02179IBIOCS.Jds U - No! delecled: J • Estimaled value below CRQl 12112/OOCi16:49 AM: 1 of 3 



Sediment Total Organic Carbon Analysis (mglkg) 
Site: Centredate Manor 
Case: 0175H; SOG: 002179-t8 

UNVALIOATEO OATA 

EPA Sample Number 002187 002188 
Station lGcation ___ ~M;~~sa:_oi-__ ,.=r----_ WR~M-S~D-C;2062;;;:_;'=-o;-;,-. --+-!~~===---II-E~~=;-;;;---+---f.';;-;;~==..-i-~~;iv=;-;;;~ 
Dalll Sampled _ ___ -----~~I_ ______ 9119100 

002191 002192 002193 002301 
CMS-IJU.09210011 MIIP.SD-~I-01 MIIP-5D-2058-01 MAP-5D-2060--01 

9/21100 9/21100 9/2()/OO 9/20100 

:=:=::-- ----liiffii(j-- ==--9127100-
iiUOi1~- -- ---- --- - --~~!::':++------~=~_4------'=.:.::;:I_+_---""='*_+---'=~ 
_. Solid, ---- f--- 57.9 ----"'81;-.4;+-+--------=*--1-----

ac Idontilier Field 0u-P:WRM:SD-2058-01 - NCine----

-9i27tOO --
9/27100 9/27100 9/27100 

1 1 1 
61.9 -- 57.9 49.4 78.4 

Flotd Oup. MIIP-SD-2081-o1 Flotd Cup. MIIP-5D-206W - None None 

Tota. Organic Carbon 11500 1980 54200 39800 41800 4050 

n:ldeptlataflldvtabielcenltedaleId021791Blocs.xts U • No. del8cled; J - Estimated ...... beklw CRQl 121121OO@8:49AM; 2013 



Sedimenl Total Organic Carbon Analysis (mg/kg) 
Slle: Cenlredale Manor 
Case: 0175H; SOG: 002179·18 

UNVALIOATEO DATA 

EPA Sampe Number D02302 D02303 D023D4 002305 

Slation location . __ 1-_ WR!l-]o.2063=01f-IMAf,-:so:-2059=01 _ ~~;= ~~SD-:z057~f 
Date Sampled !1120100 9l2OlOO !1120100 9/20100 

Date Ex1ractod --~~-~~=d-+---==d-+---==~+---===~ 
Date Analyzed 9127100 9127100 9128/00 9I28lOO 
DIuIIon Fadot 1 1 
_. SolIdo 45.6 43.4 35.5 28.7 
ac kIInIIfIIIr None None _ ~ 

Total 0fDanIc Carbon 44500 11400 79700 76600 

n:ldepl\slatr.dvfablelc:enlredale\d02179IB.ocs.ldS U • No.deleded; J • E.llmaled value below CROL 121121OO@6:49 AM; 3 of 3 

l 



Sample ptepenbon by: 02217 
CIieIIt: lWIhdin Ana\ytical Project No.: 20000 ETR(.) II: 79129 

Clint Code: KATANA Job No.: 20000 Soo(I): 79829 
Da'e ReeeI"ed: 21-Sep-OO Start D.'e: 26-Sep-OO Ead Dale: IO-Oct-OO 

LIIb ro: 430726 

PerceDt Solids: ~ 
Specillc GnYity: 2.65 

S.mple ro: 002179 

MnlmDm Particle Size: ~ 
Sb.pe (> (110): Subrounded 

H.nlD ... (> (110): !::I!!!I 
coarse gra .. 1 line gravel \CIS .. nd I med sand fine sand I silt clay 

100000 10000 

Sieve: 
size 

3 inch 
2 inch 
1.5 inch 
I inch 

3/4 inch 
3/8 inch 

*4 
*10 
#20 

*40 
1160 
_80 

11100 
11200 

Hydrometer 

I 
I 
I 
I 
I 
V 

: . , : -;-+---.-_ ......... ,------ ---;- ;+------- 100 

1000 100 

Particle Size. micron. (um) 

Particle Percent Ineremenlll 
size, um finer percent 

75000 100.0 0.0 
50000 100.0 0.0 
37300 100.0 0.0 
25000 100.0 0.0 
19000 100.0 0.0 
9500 100.0 0.0 
4750 97.1 2.2 
2000 94.4 3.4 
850 89 .• 4.6 
425 81.6 8.2 
250 70.1 11.6 
180 60.6 9.5 
150 54.8 5.8 
75 39.0 15.8 

3S.2 19.3 19.7 
22.4 17 .• 1.6 
13.1 13.0 4.7 
9.3 11.4 \.6 
6.8 11.1 0..1 
3.3 I.l 2 .• 
I.~ 2.1 S.5 

10 

C(I\S-OU- 091900 f\ 

Dispersion of soil 
for hydrometer tesl 
by mccMoical mixer 
with metal paddle. 
operated for a. leas. 
one minute within a 
dispersion cup with 
125 mls sodium 
hexametAphosphatc 

Submitted By: ~"J""" ~ 0.10: 1~.1iO··· - STL· Burtin&IOn 79829ps::Report 



. , 

\ ' 
';:; ! 

, ! 

100000 

rarnc:le l:iaze>of :SoilS'by 

Smlple prep.ndl0ii lOy: 
CUnt: KaIIbitin ~...r PrilJeet ~:. - '20000'. 

CUnt Cede XATAN~ :JoIJ No.:· 20000 
Dale Rftelvetl: 21-Sep-OO i Sbort Dale: 26OSCP"Oii 

Lab ID: 430727 

Perce.t Solids: 66.1% . 

Spoidde GnYity: ~ 

ant vr-I len and I mad sand 

-.....,., 

• it 1 
I, •. 

iii i 

ltooo 

l) • 

i': . 

'I."i I 
:111 I 

" " 

. '\ 

1000 

, . 

'\ 

Sample!»: 002112 . 

Maxim .... hr1id. Size: !!.mm 
Sb ... (> I¥IO): SUbrounded 

H~._ (> I¥IO): H!rll 
tIn.MIId I iii 

. ~ , . ! 

1 ; 

P I I I 

! : 
:1. 

'I: I' 

.t 
" i'i i: 

, ' 
,j ,:!! I . 

.'> 
' .... ,'I 1 : 

....... . , ::1 , 1 , 

!: = 

100 10 

Particle Size., microas (1m) 

Sieve Particle 
si%ll size, um 

3 inch 75000 
2 inch 50000 

1.5 inch 37500 
I inch 25000 

3/4 inch 19000 
311 inch 9500 

114 4750 
liD 2000 
.20 850 
1140 425 
'60 250 
,.0 180 
¥IOO ISO 
*200 75 

Hydrometer 36.1 

I 23.0 

I 13.4 
I 9.5 

I 6.S 

I 3.4 
V 1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
97.7 
92.4 
14.2 
69.0 
48.0 
30.5 
23,2 
20.0 
12.7 
5.9 
3.8 
3.5 
3.5 
3.5 
1.3 
0.0 

Incmnental 
pcro:ent 

0.0 
0.0 
0.0 
0,0 
0.0 
2.3 
5.3 
'.2 
15.2 
21.0 
17.5 
7.3 
3.2 
7.3 
6.1 
1.2 
0.3 
0.0 
0.0 
l.l 
1.3 

Dispersion of soil 
for hydrometer tesl 
by mechanical mixer 
with metal pRdle, 
operaled for Illeast 
one minute widtin a 
dispersion cup wilh 
125 mls sodium 
he .. mellphosphate 

dey 
100 

.to 
I 

10 

70 .i .. 
11 

10 ~ ... ... 
110 ~ . 
40 

..! 
i 

30 E 
l. 

20 

10 

0 

Submitted By: 'Jj!:;,JwL-. Date: uiLi "" [: STL· Burth'ltOG 79819ps::Report 

J 



Particle Size of Solb by ASTM 0422 
SImple prepanlion by: D2217 

C1io.1: Katahdin AmoIyticaJ Project No.: 20000 ETR(s)": 79829 
ClioalCade: KATANA Job No.: 20000 SDG(s): 79829 

Dale Received: 21-Sep-OO Start Dat.: 26-Sep-OO Ead Date: 100000-llO 

coarse graval 

: II I 

100000 

Lab ID: 430728 

Pen: .. t Solids: ~ 
Speciflc Gnvity: ~ 

llnegmel las sand I 

" ", 

, 
I, I ! , 

, I 

, I 
Ii: : 

10000 

medsand 

., ; 
i : 
i 

.! 
I:: 

" 

1000 

. . 
! . 

Sample ID: 002183 

Mnim8m Particle Size: 12..mm 
Shape (> 11110): Subrounded 

Hantaess (> tIO): Hard 

n .... and silt 

lill 
::1: I 

!' 
! ' 

'! I 

I! 

,I! 

': ;. 

100 

:i· 
~ ; ! , 

'I ,i 

j;' !: 
:;,: ! 
'!. : 

10 

Particle Siz., micro .. (8m) 

Sieve Particle 
size size, urn 

3 inch 7SOOO 
2 inch SOOOO 
l.S inch 37500 
I inch 25000 

3/4 inch 19000 
3/8 inch 9500 

#4 47S0 
#10 2000 
#20 8S0 
#40 42S 
#60 250 
#80 180 

#100 ISO 
»200 7S 

Hydrometer 36.7 

I 23.3 

I 13.4 

I 9.4 

I 7.0 

I 3.4 
V \..1 

Percenl 
liner 
100.0 
100.0 

100.0 

100.0 
100.0 
84.6 
77!J 
66.4 

5l.4 
37.S 
26.7 

18.6 
14.3 
S.8 
2.7 

1.9 

1.9 
1.7 

0.8 
0.8 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 

0.0 
0.0 
IS.4 
6.7 
11.5 
15.1 
13.9 
10.8 

8.1 
4.2 
8.S 
3.1 
0.8 

0.0 

0.2 

0.8 
0.0 
0.8 

Dispersion of soil 
I", hydrometer test 
by m«:hanicaJ mixc=r 
with metal paddle. 
operated for at least 

one minute within Ol 

dispersion cup with 
I ~S mls sodium 

hexametaphosphate 

cfay 
, 100 

90 

80 

70 :;; 
.~ 

80 ; ... 
'" 50 :. 

40 
~ 

30 E 
~ 

ZO 

10 

0 

Submilled By: STL - BuriinCIO" 79829ps::Reporl 



rKClICle "IZI 01 ~~.m' ~!~ DIIll 
Sample ptepeaIiaG by: • oni 7",.J;. -.-; 

OIul:. Kmhdin ADfIyticaI Project No.: .. ,20000 ., 
OIeat Cod': . ~ . - . Job Nci;: 20000 

ETR(.).: 79829.79862 
500(.): 79829 

Dal. Received: 2l~ Start Dale: 26-Sep-OO £ad Dol.: 17-Oct-OO 

Lab m: '430729 

PeruDI Solids: 11.10/0 

5peelftc Gravity: ~ 

c:oanse grovel 1 fine grovel (era IIII1d 1 me<! sand 

Sample If: D0218S 

Maxima ... Particle Size: .l2..mm 
Sbape (> '10): Sul!!!ngulat 

H .... DOH (> (110): ~ 

linesand I' silt day 

~.~.>-.~~~.~~.-+'I--~~~~'~'~--~·--~'-'~i~;~1 ·--------~----------~.-.~I .-r~--------~ 100 

" :; 

i' i I 

100000 10Il00 

Sieve 
size 

3 inch 
2 inch 

I.Sinch 
\ inch 

314 inch 
311 inch 

114 
1/10 
1/20 
#40 
1160 
j80 

11100 
11200 

Hydrometer 

1 
I 
1 
1 
1 
V 

" 
1 1 

'1; !; . :: , . ~. 

! • 

1000 100 

Particl, Size, micro .. (um) 

Particle p- Incn:mentaI 
size, um 6ner pacent 

75000 100.0 0.0 
50000 100.0 0.0 
37500 \00.0 0.0 
25000 \00.0 0.0 
19000 100.0 0.0 
9500 n.6 27.4 
4750 SU 13.1 
2000 50.1 1.7 

850 44.9 S.2 
425 35.4 9.6 
250 21.4 13.9 
180 13.8 7.6 
150 ILl 2.6 
7; S.I 3.1 

36.7 3.6 4.6 
23.3 2.7 0.8 
13.5 1.9 0.8 
9.6 1.9 0.0 
6.9 1.1 O.S 
3.3 1.1 0.0 
1.4 0.3 0.8 

! t 

:.;i : 
. ~ ! 

~ : ' 

I.: ; 

10 

---'- to 

, 10 

TO 

10 

50 

.0 

30 

----- 20 

10 

0 

D\'? - S 0- 2. 0 ('5 - 0 I 

Dispersion of soil 
for hydrometer test 
by mechanical mixer 
wj.h metal paddl ... 
opera.ed for a, least 
one minute within a 
dispersion cup with 
1::!:5 mls sodium 
hexame"'phosphn<e 

A .. 
41 
~ 

~ 
'" .. 
= 0: 

E 
l. 

Submilled By: )F~'~ D'Ie:I~G STL· BuriiactoD 7986lps::Report 

J 

J 



Particle Size of Solis by ASTM »411 
Sunple ~by: onl7 

Clint: Katahdin Analytical Project No.: 20000 ETR(s) N: 79829,79862 
Clilat Code: Kalana Job No.: 20000 Soo(s): 79829 

Dale Received: 21·Sep-OO Start Dale: 26-Scp-OO Ead Date: 17.Qct.()O 

""" .. gravel 

Lab ID: 430730 

Pe ... eal Solids: ~ 

Specillc G .. ~Iy: ~ 

fine gravel las land I mod sand 

• ill ~ 

Sieve Particle Percent 
size size, urn liner 

3 inch 75000 100.0 
2 inch 50000 100.0 

1.5 inch 37500 100.0 
I inch 25000 100.0 

3/4 inch 19000 100.0 
3/8 inch 9500 100.0 

1M 4750 100.0 
1i10 2000 100.0 
1/20 850 99.7 
1/40 425 97.6 
1160 250 83.9 
#80 180 62.5 

11100 150 49.4 
#200 75 25.7 

HydromelCr 36.2 11.9 

I 23.0 10.3 

I 13.4 8.6 

I 9.5 7.0 

I 6.9 5.4 
I 3.3 l.8 
V 1.4 0.8 

Sample ID: 002186 

Maximum Particle Size: Med sand 
SlIape (> 1110): :t:!l6. 

Hardness (> 1110): :t:!l6. 
line SInd I ail 

Incremental 
pcr=It 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
2.1 
13.7 
21.4 
13.1 
23.1 
13.8 
1.6 
1.6 
1.6 
1.6 
1.6 
3.0 

ilj I 

10 

Dispersion of sojl 
for hydrometer tesl 
by mechanical mi.er 
with metal paddle. 
operated for al least 
one minute within :1 

dispersion cup with 
125 mls sodium 

he"ametaphosphate 

clay 

100 

90 

80 

70 .. .. .. 
10 ~ 

'" .= 
50 ~ .. 
40 

a 
; 

30 :: 
l. 

-20 

Submitted BY:~'''--- STL - Burlinelon 79862ps::Reporl 



I I" 
II L: 

.:il ; , 

100000 

Yarhcle :SiZeofSOUs by'ASTM »411 
Sample preparation by: DZll7 

CUe_I! Kaabdin An!Iytic:aI Project No.: _.",20000=,....... 
Cliollt Codel Kalana Job No.: 20000 

f.TR(.) "': 79129,79862 
SDG(.): 79829 

Date Receivedl 21-5ep-OO Start DaU: -'::26-Sep-007::-:-':::;;+ Ead Date: 17-Oct-00 

LIob ID:4J0731 

P ... cllltSoUds: ~ 
Specillc GnYlcy: ~ 

III I 

': , 
ill , , 

Sample j>: 002187 

Masimalll Particle Size: ~ 
Shape (> "'10): Subrpunded 

Hal'daes. (> "'10): HIm _sand t lilt 

I; ,.!, 

,., 

.,il 

I ~ 1 ' 

I'll , " .1: I 

10lI00 

Sieve 
size 

3 inch 
2 inch 
Uinch 
I inch 

3/4 inch 
3/1 inch 

#4 
#10 
#20 
iI40 
1160 
MaO 

NIOO 
#200 

Hydrometer 

I 
I 
I 
I 
I 
V 

,., , ; 

',' 
. , " ;' I I 

'" " _____ --t-._ 

1000 100 10 

Partide Siz., IDlcrou (am) 

Particle 
size. um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
ISO 
75 

34.S 
22.1 
1~.9 

9.3 
6.7 
3.2 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
98,4 
94.7 
87.5 
79.2 
73.8 
60.0 
25.7 
22.7 
18.3 
16.8 
13.8 
10.9 
7.9 

Inc:mnenlal 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
1.2 
3.7 
7.2 

8.3 
3.3 
13.9 
34.3 
3.0 
4.4 
1.3 
3.0 
3.0 
3.0 

Dispersion of soil 

for hydrometer test 
by mechanical mixer 
with metal paddle, 
operated for at least 
one minute within a 
di.persion cup with 
1 ~j mi •• odium 
hexametaphosphate 

clay 
100 

80 

10 

10 ~ ·r 
80 ~ ... .., 
SO ~ .. 

= 
40 '" ;; .. 
30 I: 

t. 

-10 

STL - Burl!n,to. 79862ps::Report 



cacm:.c "JZe OJ;:,oIlS Dy ~JM U4.1..I. 

Sunple preperatian by: D22t7 
CDeat: KDhdin Analytical P",jed No,.: 20000 ETR(s) II: 79829,79862 

Oie •• Code: Kalana Job No,.: 20000 SDG(s): 79829 
Dat. R.ceived: 21-Sep-OO Start 0. •• : 26-Sep-OO End Dat.: 17-oct-OO 

Lab ID: 430732 Sampl. ID: D02188 

Pen:e.t Solids: ~ 
Specific Gravity: 2.6S 

coarse 9r11\1e1 I line gravel Icrs sand I mad sand 

Mnimam Particle SIze: 19 mm 

Silape (> 1110): Subrounded 
Hard .... (> 1110): Hard 

fine sand .nt day 

--~~'~'~~'~I~---.~,-·Ir-.~~~~----,~:T!T'-.~~--------~!,~i~li--~------------~~----~----- 100 

~':~:J,j:=tii=======~~it!t:~~~c==t==:j:lt':'~:t::==t====D"jjj:t=============t;~'='~::====~::: 90 ;_ '" III.. __ •. ______ . 

:.: 011: 
-80 

.- 20 

---------------------------~~--~------------------

100000 10000 1000 100 

Particle Size. microns (um) 

Sieve Particle Percent incremental 
size size,um liner percent 

3 inch 7SOOO 100.0 0.0 
2 inch 50000 100.0 0.0 

1.5 inch 37S00 100.0 0.0 
I inch 25000 100.0 0.0 

3/4 inch 19000 100.0 0.0 
3/8 inch 9SOO 84.6 IS.4 

104 47S0 76.1 8.4 
#10 2000 63 .• 12.4 
#20 8S0 44.5 19.2 
1040 425 28.6 15.9 
#60 250 17.9 10.7 
#80 ISO 12.2 5.7 
#100 ISO 9.6 2.6 
#200 75 4.8 4.S 

Hydrometer 36.6 4.1 0.7 

I 23.2 3.4 0.8 

I 13.5 2.6 0.8 

I 9.7 1.1 0.8 

I 6.6 1.0 0.8 

I 3.3 1.0 0.0 
V 1.4 0.3 0.8 

Submined By: ~~~ Dat.: IOJ",i!0:3 3 

10 

Disporsion of soil 
for hydrometer lost 

by mechanical mixer 
with metal paddle. 
oper:lIed for at least 

IJn( mIllU[~ """j'hin .1 

dispersion cup with 
125 mls sodium 
h .. ametaphosphote 

---10 

STL - Burlineton 79862ps::Report 



- -- - __ "" ...... VA WV~·"l ~~~;""~~. ~ ~. 

Sample JIftI*dioa by: DD11 ... ··f 
CIIoII:.KaIIbdin ~. Preject No.: . ~.20000 ETR(')'" 79829,79162 

CUut CocN: 1CaIua'" .Job No.: .... 20000 SOG(.): 79129 
Dlle Rec:eived: 21-8cp-OO St.,t D.te: 26-Sep-OO End D.te: 17.()ct-OO 

Lab ID: ~31059 

Percellt Solid.: n.m 
S.,.... Gl'llvity: W 

coarse 9 .. vel I fi .. '...... law SInd I mad WId 

Maximam ,"Mide Size: 12..mm 
$..pe (>*10): ~ 

H ..... _ (> IHO): lW!t 

line NnCI II silt 
..,1,.,!ol>--< ....... '>-_1:---,.,....,...~-r-..,.....--+--,---...... - !: It! . 1 • I 

i : i I 
I 1 . 

j! , i 
1 i j : i 1 , , . 

j •• I 

.1 I ! , , , ~ I I 

: I , 1 I 

1 , , , ! ':. 
,'. 

100000 10000 1000 100 10 

P.Miele Size, miero •• (um) 

day 
100 

90 

-- au 
TO 

eo 
50 

-- --- - 40 

30 

---- 20 

_. -- ,,---- - 10 

- 0 

Sieve Panicle Percent IncremcntoJ 
size size. um finer percent CM~ _ vI,) -cAd. 100 A 

3 inch 75000 
linch 50000 

1.5 inch 37500 
I inch 25000 

3/4 inch 19000 
3/8 inch 9500 

~4 4750 
1110 2000 
#20 850 
1140 425 
t60 250 

"0 180 
.100 ISO 
#200 75 

Hydrometer 36.7 

I 23.3 

I 13.5 

I 9.4 

I 6 .• 

I 3.4 
V 1.4 

100.0 
100.0 
100.0 
100.0 
100.0 
71.1 
58.2 
40.1 
27.S 
1 •. 3 
12.4 
9.6 
•. S 
6.4 
4.1 
3.1 
3.1 
2.2 
1.1 
1.2 
1.2 

0.0 
0.0 
0.0 
0.0 
0.0 
21.9 
19 .• 
IB.1 
12.6 
9.2 
5.9 
2 .• 
1.1 
2.1 
2.3 
0.9 
0.0 
0.9 
0.9 
0.0 
0.0 

Dispersion of soil 
for hydromelCr leSt 

by mechanical mixer 
with mml paddle. 
operated for at le .. t 
one minute within a 
dispersion cup with 
125 mls sodium 
hexametaphosphate 

.: 
~ 
!t 
>. ... 
:: 
" '" 
~ .. ... 

Submitted By: ¥M Date: ,o;~I6oS ~ STL- Burlh'Cton 7986!ps::Report 



partic~e Size of Soils by ASTM D421 
Sample prcpantioa by: D1217 

Clint: KatahdiD AnaJyt;c81 f:roJect No.: 20000 
Oleat Code: tc.wIa Job No.: --=20000=:::--

ETR(I) I: 79829,79862 
SOC(s): 19829 

Date JUceived: 21-SqHlO Start Date: 26-Sep-OO Ead Date: 17-Oct-00 

Lab ID: 431060 

Perceat Solids: ~ 
Spedftc Gnvity: ill 

1-, 

SamplelD: 002192 

Maximam Particle Size: 37.S mm 

Sbape (> 110): ~ 

HardDISS (> 1#10): Hml 
co_ gravel I fine gravel len sand I med sand fine sand sill 

• : I, 

! Ij I 

I I 
I , I' , 

!',' , 

.j' 

.i!, I 

'I" 

100000 10000 

Sieve 
size 

3 inch 
linch 

I.S inch 
I inch 

3/4 inch 
3/8 inch 

114 
1110 

1120 
#40 

1160 
#80 

11100 

#200 
Hydromeler 

I 
I 
I 
I 

I 
V 

::ii· 
1,1' : 

.j. ; 

. il I . ' I ,, 1 , 

'Ii 

l: i· 

,,' 

1000 100 

Particle Size, mlcrou (am) 

Panicle Percenl Incremental 
size, urn finer percenl 

15000 100.0 0.0 
50000 100.0 0.0 
37500 100.0 0.0 
25000 16.3 23.1 
19000 76.3 0.0 
9500 67.9 8.3 
4750 SI.5 16.4 
2000 37.3 14.2 

850 21.5 9.8 
425 19.1 1.4 

250 12.9 6.2 
180 9.8 3.2 
150 •• 4 1.4 

75 5.1 2.7 

36.4 ·U 0.9 
23.1 4.0 0.8 
13,4 4.0 0.0 
9.4 2.S I.S 
6,8 2.5 0.0 

3.4 I .• 0.8 
1.4 1.0 0.8 

.... 
:1: 
;1;1 
'I : 
~ I 

, 
; i ~ 

,I 
., 

! , , 
! 

II' , 

" 
, 
; 

" I 

10 

I'f'IRP- <;,D-- 2010(-0 t 

Dispersion of $Oil 
for h ydromeler lest 
by mechanical mixer 
with metal paddle. 
operated for at I ... , 
one minute within a 
dispersion ~up ",,·jth 

125 mls sodium 
h~x3mel:Jphosphale 

clay 
100 

90 

10 

70 i 
10 J .. 

.:> 
50 .. 

~ c 

'" 
0:: 

ii 
30 i! 

~ .. 
20 

10 

Submitted By: STL - Burlinllon 79862ps::R.porr 



100000 . 

raroCie ~lZe of ~iIs by ,ASl'M D411 
Smlple prepuaIion by: onl7 

C1te.tI Katahdin Al!yliCil Project No.: 20000 , £TR(s) II: 19129,19862 
CIleat Coda Katana , Job No.: 20000 SDG(s): 79829 

Date Receivedl 21-Sep-00 Start Date: 26-Sep-OO End o.te: 17-Oet-OO 

Lab ID: 431061 

Perc .. t Solids: 75.7% 

Speclllc Gravity: ~ 

'I:: 

ii, ; 

·'1 I 

I'. I 

10000 

"~I: 

1000 

Mnimum Partide Size: 19 mm 

Shipe (> 110): Smunded 
H.I1lDeu (> 110): H!m 

ftneund II silt 

i I 
I I" , 

II Ii I 
ii I ! : 
11 ! : 

" lif 

" , I ~ • 

" 
I' I I I 

100 10 

Particle Size, micruDS (am) 

eIay 
100 

10 

.0 

70 

60 

50 

----M! 

30 

-- 20 --_._--_. 
-·--10 

··0 

Sieve Particle Percent Incremental 
size size, urn finer percent (11 A-f' - C; I") - 2.05 g. - 0 I 

3 inch 75000 
2 inch 50000 

1.5 inch 37500 
I inch 2.5000 

314 inch 19000 
3/8 inch 9500 

114 4750 
110 2000 
-20 850 
1140 425 
1160 250 
1180 180 
#100 ISO 
_200 75 

Hydrometer 36.9 

I 23.3 

I U.5 

I 9.4 

I 6.8 

I 3.2 
V 1.4 

100.0 
100.0 
100.0 
100.0 
100.0 
74 .• 
5 •. 2 
44.8 
30.7 
19.6 
13.3 
9.S 
•. 0 
4.3 
2.7 
2.1 
1.9 
1.9 
1.9 
1.1 
0.3 

0.0 
0.0 
0.0 
0.0 
0.0 
25.2 
16.5 
13.4 
14.2 
11.1 
6.2 
3.S 
1.8 
3.7 
1.6 
0.0 
D •• 
0.0 
0.0 
O.B 
0.8 

: 

Dispersion of soi I 
for hydrometer test 
by mechanical minr 
with metal paddle. 
operated for at leas, 
one minute within a 
dispersion cup Wilh 
125 mls sodium 
hexamelApho.pha,e 

~ 

~ 
t 
>. ... .. :: 
I: 

i 
~ 
l 

Submitted By: -¥+'f1.1f-1 ..... n..-'-.'L---=-__ Date: loOp r.: STL - Burlin&IOn 79862ps::Reporl 
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rartiC:le ~izi:or &tur.br~ 0411. - ti· .. t~!< 
s-pte prepu.abi. by:,·.DU~1. ""'-;-. ,.e 

Clifti,Kmhdin AnaIyIiQl Project No.:· 20000 ETR(I) t: 79829,19862 .. 
C1ielltCode: '. Kmna M·No.: 20000 ._ .. SOO(I): '. 19129 

Date Received: 21-Sep-OO Stlrt Dote: 26-Sep-OO End Dat.: 17-Oct-OO 

Lab ID: 431062 

Percell I Solids: ll,D:! 
SpeciDc Gravity: ~ .. . ' ... 

Sample ID: 002301 

Masim.m P_rlicle SIze: .l2.mm 
Sb_pe (> 1110): SubJOundec! 

O_rdll ... (> 1110): HIm 
COl" gravel fine grovel lens sand I rned lind linellnd I sit 

, I 

:,! . 
":i· 

'I ,I 
1 : , , 

. :; . 

100000 10000 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
I inch 

3/4 inch 
318 inch 

#4 
"10 
1120 
#40 
"60 
MBO 
#100 
#200 

Hydrometer 

I 
I 
I 

Ij 
,I' 
. I 

i,I' 
I; 

I! 
i I ., 

,; 

1000 

I 1 

,,'I 

, 'I· 

, , 
Ii' 

!. , 
. ! ~ ; 

! ; 

100 

Particle Size, micro .. (um) 

Plnic:le Percent Incremenlll 
size, um finer percent 

75000 100.0 0.0 
50000 100.0 0.0 
37500 100.0 0.0 
25000 100.0 0.0 
19000 100.0 0.0 
9500 93.2 6.8 
4750 80.8 12.4 
2000 66.7 14.1 
850 51.4 15.3 
425 34.6 16.8 
2S0 24.3 10.2 
180 20.1 3.6 
ISO 19.4 1.3 
7S 17.1 2.4 

36.7 3.1 14.0 
23.3 2..1 0.7 
13 . .5 2.4 0.0 
9.3 1.7 0.7 

-

I,i, : 

".! i 

!,: 

"; 

10 

Dispersion of soil 
for hydromeler lesl 
by mechanical mixer 
with melal paddle, 
op-!!r::!.tt!:! fer at !e~t 
on.! ::linute within :.. 
disperSion cup with 
11.5 ml, ,odium 
Ih.:.\ .. 'll1;"-'pih ... .lttlij..l i '-= 

clay 
100 

10 

10 

, 70 
:;; .. 

10 
-; ... 
.A 

50 :: 
II 

40 .. 
i 

30 E 
.I! 

10 

10 

0 

Submitted By: STL - Bnrlinclon 79861ps::Report 



100000 

t'arUde Size of Soils by ASTM DIll 
5.mple prepwIIIon by: 02217 

Olot:t Kmhdin ""-lytical Project No.: 20000 ETR(.) II: 79129,79862 
CIle.1 Code: Kaww Job No.: 20000 Soo(I): 79129 

D.te R..,eived:, 21-Scp-()() Start DIIte: 26-Scp-OO Ead DIIt.: 17..oct-OO 

Lab 1D: 431062DP 

PerceIIl SoIitb: ~ 
SpeCIiIIc Gra~ty: ~ 

MniDlIIDl Partide Size: .l2..mm 

10t00 

Sieve 
size 

3itu:h 
2 inch 

1.5 inch 
I inch 

314 inch 
318 inch 

"'I 
#10 
#20 
"'10 
~60 

,;80 
~Ioo 

#200 
Hydromt!ter 

I 
I 
I 
I 
I 
V 

1000 

•• pe (> tl0): Subrounded 
U ..... CIS (> tlO): l:ImJl 

fine unci I ' iii 

100 10 

P.rticle Size, microns (um) 

Panicle Percent 
size, um finer 

75000 100.0 
50000 100.0 
31500 100.0 
25000 100.0 
19000 100.0 
9500 94.1 
4750 85.7 
2000 69.3 

850 53.4 
425 34.S 
~50 23.9 
180 20A 
ISO 19.2 
7S 17.2 

36.9 2A 
23.3 2.4 
1).5 1.7 
9,6 1.7 
6.6 1.7 
3.3 1.0 
IA 0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
8.4 
16.4 
15.9 
1&.6 
10.9 
3.5 
1.2 
2.0 
14.8 
0.0 
0.7 
0.0 
0.0 
0.7 
0.7 

,... ., .. " 

Dispersion of soil 
for hydrometer 'es' 
by mechanical mixer 
wilh metal paddle. 
opera'ed for a, Ie .. , 
one minute within a 
dispersion cup with 
125 mls sodium 
hexametaphospha.e 

day 

Submlned By: ~L---- DIIte: loIt'9feO:'':; STL - Burline.on 7986Zps::Report 



Partlc;l~ .s~orsoils bY ~D4n'1~~~~1l"1 . 
~:-E~:~2~~~~.,..nfA'i;h~l1;!.i"i'J-. -:, _ 

CIIe.~~"- rr.IedNo.:....;..i>~~,': -ETR(i)ih~829,7n62~ 
Clint ~lCaIua.t!ii-~'i ~o.:. '-'20000 _ :;" ." SDG(1);_~!::19.I29_ .,.,.j ~n~~-, 

Date Recei ..... ; 21-5ep-OO -0r ' .. _. S'rrD.I;: 26-Sep-OO E.d Date:. 17-Oct-OO .-

_._--------
ubm: 431063 

Pereftl Solids: ~ 
Speclft~ Crmty: ~ . 

Sampl. m: 002302 

Maxi ... m Parti~le Size: limm 
Sbpe (> "10): SUbrounded 

Hard .... (> "10): I::!!!:!l 
coarse g,.... I line gmeI laW .. nd I mod sand 1Ine_ I lilt day 

, , 
;'X I 'I ! 11 

,"! .-..:.., I Iii! 
-..... ,; t I I ,," : 

" ,! !1-
'! 

,I: . Ii -" '. 
"I> ',' 

,i; 11'1 ..... ;'1 . 

'-, ,;' I! , 
'.'t 1.1 : ',' 

! ! ::' 

': 
Ii" .:1 1 

100000 10000 1000 100 

Particle Size, mlcroDS (um> 

Sieve Particle Percent Inctemental 
size size. um finer percent 

3 inch 75000 100.0 0.0 
2 inch SDOOO 100.0 0.0 

1.5 inch 37500 100.0 0.0 
I inch 25000 100.0 0.0 

314 inch 19000 100.0 0.0 
318 inch 9500 96.6 1.4 

iI4 4750 89.S 7.1 
NIO 2000 14.1 5.3 

'20 850 75.8 8.3 
N40 425 66.7 9.1 
#60 250 58.4 8.3 
N80 180 51.8 6.6 

"00 ISO 47.7 4.1 
#200 75 38.8 B.9 

Hydrometer 36.9 6.2 32.6 

I 23.3 6.2 0.0 

I 13.5 6.2 0.0 

I 9.5 6.2 0.0 

I 6.9 4.1 1.9 

I 3,3 2.8 1.5 
V 1.4 0.6 2.2 

- '" - t' 

::,1' 

!I 

II 

I! 
II 

I i 

'i' Ii 

10 

Dispersion of soil 
for hydromelet lest 
by mechanical mixer 
with mllli paddle. 
operated for at least 
one minute within a 
dispersion cup with 
125 mls sodium 
hexametaphosphate 

100 

10 

10 

70 :a 
~ 

60 
; .. ... 

50 .. . = 
40 

.. 
= 30 ~ 
~ 

20 

10 

0 

Submlned By: ~p\,.;L:-=- Dale: 10MtO!lJ STL - BurliDlloD 79861ps::Report 



rarhCIe ~~ of ~0Us by ASfM D4\Z1 
Stmple~ by: 01217 I 

CUeat: Kalahdia AnaI~ Project 1'10.: 20000 ETR(.) II: 79829,79862 
CUeat Cade: Katana Job 1'10.: 20000 SDG(s): 79829 

Date RecliYed: 21-Scp-OO SurtDate: 26-Sep-OO Ead Date: 17-Oet-OO 

Lab m: 431064 

Perent Solids: ~ 

Spedllc Gnlllty: ~ 

Sample ml 002303 

MuilaulII Particle Size: ~ 
SlIJIpe (> 1110): Suban!l!!lar 

Hant .... (> 1110): Briltle 

coarse \I""'" tine sand lilt 

:.: : :'1, 
',1. ,'; "" ;.I! i 
i:! i ;il' "'Qo i , II j:i;: I I I 

", '\: I,:' 

,I: , i I: ! 1 : tl ! I 
i. 'h IIi t !, Ii 

'.: ' 

, , 

-,,---_._---------_ .. __ .. _--\-- ".: - ---- ._" .. 

-"-
'\. 

ii, . 

100000 10000 1000 100 10 

Particle Size, microns (urn) 

Sieve Particle Pa-c:ent Incmnenlal 

clay 
100 

90 

80 

70 :.;; .. 
'G 

---_-- 80 ~ 

~ 
50 :. = 

-40 '" 
-,,-30 ~ .. 

"--"--- 20 

-·· .... ·_··10 

- 0 

size size, urn finer percent 
3 inch 75000 100_0 0.0 fY\AP- SD - "2.0'S~ -0 I 
2 inch 50000 

1.5 inch 37500 
I inch 25000 

314 inch 19000 
31B inch 9500 

1#4 4750 
fllO 2000 
_20 850 
fI40 425 
»60 250 
#80 180 

#100 ISO 
#200 75 

Hydrometer 36.6 

I 23.2 

I 13.4 

I 9.S 

I 6.6 

I 3.4 
... 1,4 

Submitted By: 

100.0 0.0 
100.0 0.0 
100.0 0.0 
100.0 0.0 
100.0 0.0 
100.0 0.0 
99.9 0.1 
97.4 2.6 
87.2 10.2 
65.8 2\.3 
44.1 2\,7 
32.5 I\.6 
12.4 20.1 
8.7 3.8 
7.0 \.6 
7.0 0.0 
S.4 \.6 
3.8 1.6 
3.8 0.0 
0.5 3.2 

r.? C, ,-', 
Dote: l'oIi'IOo '-

Dispersion of soil 
for hydrometer teSt 
by mechanical mixer 
with me!al paddle. 
opera.ed for a. Ie ... 
one minUle within ;1 

dispersion cup with 
125 mls sodium 
hex.metaphosphat. 

STL - Burlincton 7986lps::Report 



caane gravel 

I ; 

1;11 

:," I 

,;, 
;. I t I 

,': ! . 

100000 

-I· .: ... Lab lD:. 43106S _...::.:-. :.:. .. ~ __ Suaple.m:..D02304 ... .'. '-;.. ___ : 

Percellt SolIds: ~ . 
Specific OnIYl&)': W 

.. ". .. ~ 

." 

Maxima .. Particle Size: YDim . 
Sbape (> Ino): Submunc!ed 

Hardaas (> 1110): Bri!l!e. hard 

1Ine~ la'iundl medund 1Ine_ I liR' I 

",,; 

i I 
I 

,I,. I I 
i! i. 

, ,I: 

I • ~ I 

Sieve 
size 

3 inch . 
2 inch' 

1.5 inch 
I inch 

314 inch 
311 inch 

114 
#10 
#20 
1140 
#60 
'10 

1100 
#200 

Hydromerer 

I 
I 
I 
I 
I 
V 

., , 

l· 

Iii' 
, I 

i'l t 

II: 

... 
1;" 

' .. : 
Ii: 

1000 

!H 

~ ." 
"!.' 

I 
. I:' 
'i i !'\ .. 

,\. 
;\. 

t I., 

II: 

" 

I, 
:.i: 
;. 

'j.' 

~'II;; 

~, ~ 

. ,.."" 

I!: 

, :; 
10 

Particle Size, nilo ..... '(am) . 

Particle Percent 
size, um finei- :'" 

75000 100.0. 
SOOOO . .100.0 
37500 100.0 
25000 100.0 
19000 100.0 
9500 100.0 
4750 99.2 
2000 91.5 

850 95.6 
425 !1l.0 
250 85.8 
IBO 10.7 
ISO 77.3 
7S 67.9 

33.6 40.8 
21.7 33.2 
12.7 .31.0 
8.9 25.6 
6.7 21.5 
3.3 14.2 
1.4 8.2 

incremental 
pet-.! -

0.0 
... 0.0 ...... 

0.0 
0.0 
0.0 
0.0 
0.8 
1.7 
1.9 
4.6 
5.2 
5.1 
3.4 
9.4 

27.0 
7.6 
2.2 
M 
4.1 
7.3 
6.0 

Dispersion of soil 
fur hydrometer tat 

by mechanical mixer 
with metal paddle, 
operated for at least 
one minute within a 
disperSion cup with 
125 mls sodium 
hexametaphosphate 

'*Y' , .: 

, too 
IG 

10 

70 :a 
eo f 

l' 
10 .. . .. 
40 c: 

;; 
30 e . .. 
20 

.,....." 10 
~ 

0 

STL - BtlrtiDetaD 79862ps::Report 



ramcie i51~Ml~1IS by A~n:~ »ill 
~Ie...,.uan by: DU.7 

Cllfttl KJabdIa ~yIicd ProJId No.: 20000 ETR(a) *:. 79162 
cu..tCodC KATANA Jolt No.: 20000 SOO(o): 79829 

_9"'" 

·Iil 

100000 

Start Dale: O2-Oct.oo E-.I DIlle: 17-Oct.oo 

Lab ID: 431066 

P ...... t SaUds: 31.7% 

~fk G.-Yiay: W 

;; 

I I 

I': 

1QQQQ 

......... 

j ; ~ I 

, , 

1000 

Sample iii. 002305 

Maxim ... Partlde Size: 2J..mm 
SlI.pe (> 1110): Subangular 

a .......... (> 1110): Brin!e 

line sand silt 

.!!II. 

.;, . 

;:.i", 
. !. 

100 

:j 
I I ~ 

!I:' : 

10 

.Particle Size. microas (am) 

Sieve Puticle 
size siZ!'.um 

3 inch 75000 
2 inch 50000 

1.5 inch 37500 
1 inch 25000 

3/4 inch 19000 
3/8 inch 9500 

114 4750 
~IO 2000 
~20 850 
1140 425 
#60 250 
M80 180 

IHOO ISO 
11200 75 

Hydrometer 34.5 

I :!:!.D 
I 12.8 

I 9.2 

I 6.6 
I 3.2 
V 1.4 

Percent 
6ner 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.2 
97.7 
95.5 
92.0 
84.0 
64.1 
58.6 
42.3 
30.1 
:~.: 

22." 
18.5 
16.5 
12.3 
~.S 

Increments! 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
O.S 
2.2 
3.5 
8.0 
19.8 
5.6 
16.3 
12.2 
':.n 

3.9 
3.9 
1.9 
4.2 
7.8 

Di5p~rsion of soli 
for hydrometer tcst 
by mechanical mi~er 
with metal paddle. 
opef3tcd for at least 

dispersion cup with 
125 mls sodium 
he.umet.phosph.te 

dsy 
100 

10 

80 

70 

10 

10 

'-40 

30 

zo 
-..... 10 ........ 

Submined By: STL - BurlinCIoD 79890ps::Report 

i 
~ ., 
'" ; 
= = 
ii 
t 
~ 
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( 

P~J!.C \ of \ 

(1I:J TETRA TECII NUS, INC. I SAMPLE LOG SHEET - SOUD P/-iASE 

Sire Name: (1fo 1( do Ie IYbnar Sile 
Sample 10: I FIR· SO - ";)Olp9 - 61 

Telra Tech, NUS Job No./PMS __ Jl'/fJO - 0.)'11 
OC Inlounalion: 1\1 n __ . ___ Of applicable) 

Sample Melhod: l<-flG (JD ,$.Ot/P f;cll.lnTn 'S<Irnp}ff TYPE OF SAMPLE: (Check all Ihot apply) 
Depth Sampled: (; r (0. ') feel 
Sample Date & !!Te: ....2./ 1!3 /...12[1.. 1.5:J...S hours Dup..lliL/1hours 
Sampler(s): . I Dcmir liTs \J v4ert/ (). nYI$ S€ 

Soil Trip Dlank' 
Ilinsale Olank' 

Data Recorded Oy: _~-f/""!>~=::lt1d...LJ)ll.:1.(..t.e .... J+,. _____ =-__________ _ r Signature 

PID/OVA Monitor Reading: () 0 ppm 

--+ Sediment 
Lagoon/Pond 

-X Grab 

___ Fickl Duplicale collected 
Other (Specify): __ 

------------
Description: (Sanrl, Clay. Muck, Peal. Dry, Moist, Wet, 

Elc.). f)k:lCj[, \,1 .. '<"·1, muo., 1111 O(gnnics 
( (d'S ~ ko vec;) 

A..' /off- c.( 5vr~lj f L'(!ler oller 5{?ch07CI'l-J Sample /liw·ho.fJ....-___ -'-____ _ 
__________ ~p~b(~··~t6~~~L~-~~fr~\~~nL------------__________________ . ___ _ 
SAMPLE DATA/REMARKS: 

_________ ..L!Boc v-ql,1und \cW11{1l'l 

ANALYSIS OOTTLE Lor NO. NOTES/SKETCH: 

\")\/,j.J(\ 
1(;t· 

( 

Tt NUS Form 00051\ 



r~ge I of ~ 

(11::) TETnA TECtI NUS. INC. I '. SAMPLE LOG StrEET· SOLID PI·IASE 

Site Name: (Qn~'(ed(l \-e n~oor S,'k Tetra Tech. NUS Job No./PMS Dileo - ( ~I./l 
Sample 10: Izr-tP; • SD ", Co 70 ~ 0 ) OC Information: niH:! -----(if applicablel 

Sample Method: E.CI~J!]C\o ~Xlm\J~r TYPE Of SAMPLE: (Check all Ihat 8ilfJlvl 
Depth Sampled: (>. C, . C· ') feel 

Sample Date & Time: .:1 ... '/_l!i:J.J2f2 ,,--¥i hours Dup lllll- hours Soil .- Trip OIank· 
Sampler(sl:\. rhnirl: T ';--V~~r" .m(l <)se. -L Sedimenl -- Ilillsate Blank· 

Logoontroml -- Fielll Duplica te collected 

--_. =r Grab --- Other (Specify): --
Data necorlled Dy: I Unie.ir --_ .. 

Signature Descri~tion: (San~f. Clay. Muck .. Peat. Dry, Moist. ~et.\ 

PID/OVA Monitor nending: 00 ppm 
Etc.) I,;£e;'lt~~~~!~ _~)LWpSJnd .(F-~ 
~l ~{g11eL5 ..... _~ .... 

SAMPLE DATA/IlEMARKS: /~(rd«Jr"1/ 7d'YIm.'1It> 
"-L (! .f.p clf "it ( (J'r (I U 'et II> ( or' fir <'t'lcliM(lflf<'(lmfJ/l' I(rai/ao· 
llh( Ie" I:IOJ 7iJ KfI] 

ANAL YSIS DOTlU tOT NO. NOTES/SKETCI f: 

~N 
DIM; 11 

IN' 
.~ . '~':-=--rolli n.ll:lL~ ___ . 

n~'::"1 ')I,nl ~ /';)J~ . 
{: -," t) c...W( e_'~\ /' ,p~.", .{- ,-: .. " 

-r,' (;-) 
.'~ ~'r'(' / ~~. ·cli. t_~; 'rf ltJ 

_ i 

1.) 'Sf / rc FJ, I'll( . . I, J - ) ") 
J t' . _ c ..... ---...., 

Jt\0~_\'\It\<'\ h -- .... -~ '"~3\;~' 'J'\ .• C~~:/ is 

(,.1m i\ -::'\7 G· 
.' 

\ \"l,,'F~' 
ilJnI 

,- I ;\ I.:: I·IP· ,-". Jr. ·If. 
r. -. .... " Tt NUS Form OOO"A 



(' 
( \ 

P:ll!.C I or I 

(11:;) TETnA TECH NUS. INC. 

I SAMPLE LOG SHEET - SOLID PHASE 

Sile Name: ~~l~~~;m. Telra Tech. NUS Joll No./f'MS ~Ol) -OL-'l' 
Sample 10: QC Inlormalion: «\ II!.S ftr'l; ~(...t ... '-~Iil applicable) 

Sample Melhod: p~ Il:t:B,O:UI6:tt: sIs ~~\O1.. TYPE OF SAMPLE: ICheck all Ihal applyl 
Oeplh Sampled: ___ -==-__ feel 

Og~b Sample Dale & Time: ~/~/ COb hours Oup __ hours -- Soil Trip OIonk· 
Sampler(s): 5.~~~ -- Sediment ~ ninsale OIank· 

~. ~~e- __ Lagoon/Pond Field Duplicale collecled 

-- Grall = Olher (Specify): __ 

Dala Aecorded Ily: ~~ 
Signature Description: ISand. Clay. Muck. Peal. Dry. Moist. WeI. 

Etc.1 
PIO/OVA Monitor Reading: "'~ ppm 

SAMPLE DATAIREMARKS: 

ANALYSIS IlOTTLE LOT NO. NOTES/SKETCH; 

S""'c. 
'fit 0(..(2, 

~U~ 
-,Il ........ '" 

. 
TI NUS Form 0005A 



(u) TETnA TECII NUS. INC. 

Site Name: 
Sample 10: 

Dala Recorded Oy: 

PID/OVA Monilor Reading: 

Pa c or 

SAMPLE LOG SHEET· SOLID PHASE 

:-L1..Io<I.........,=hours DUP~lours 
Q.rnaS"( 

Signature 

aug ppm 

Tetra Tech. NUS Job No.!PMS 01/00 - CJ'II 
OC Information: tJIA (if applicable) 

TYPE OF SAMPLE: (Check all that apply) 

Soil 
-:t Sediment 

Lagoon/Pond --+ Grab 

Trip Blank· 
Rinsate O/ank· 
Field Duplicate collecte. = Other (Specify): __ 

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

Etc.) \1Jt·h DU,,~, ~ l~¥ ~O, utI ¥,,('S. 

SAMPLE DATAtnEMAnKS: "V /. of.,. U""'-tr Su,40a Wd§tc 

ANALYSIS OOTTLE LOT NO. I 
• 

• 
CI~ 

Ortf~"! 

I tM(ft, I.,.,,, 
-------. V~flCE 

11 NUS Form 0005A 
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(11 J TETRA TECU NUS, INC, I SAMPLE LOG SHEET - SOLIO PHASE 

~~~~:7~: C&:r~~,_'~' S{LP Tetra Tech. NUS J0npt.lPMS ': 61.{OO' ad ':il 
QC Information: (if applicablel 

Sample Method: O:'K"'go <jQ~()O[ I .small Sbov-e I TYPE OF SAMPLE: (Check a/l tha t applyl 
Depth Sampled: ,Steet, ' 
Sample Date 8. Time: '!lJJ9-/ 0 /I £J hours Dup1YJ!jlOurs Soil -- Trip Blank· 
Samplerlsl: :::r JJOYli' f h' t S.' ~le.\.lrP;\), T'f'rlSS! ' -fr- Sediment -- Rinsete Blank· 

LagoonlPond __ Field Duplicate collecte, 
-fr Grab __ Other (Specifyl: __ 

Dat8 Recorded By: -jOo.tt0.a' 
Signature Description: (Sand. Clay. Muck. Peat. Drv. Moist. Wet 

Etc,~:~~~~[:= 'IAllQr£¥lDi' PID/OVA Monitor Reading: 'nJlf) ppm 

SAMPLE DATA/REMARKS:, P~'15f!ii " 

IJJ04er over ,:s::t rYl Ql£ lOcation '\...0. I- $u , 
I '. :-

ANALYSIS DOTTLE LOT NO, NOTES/SKETCH: , '''\'''~ 'L S-}op ~ SHop I '1 , ttl:>' ",0 . N HUS/<)fm f:ctcx: -midI nYJ:I1I'l -
, P!Z:' L' t. I {de 

'~ _ .. _~r __ ~--Q .. ,--, ... ---":-
Gm1r'l~i'z_€ 

\ \ \ '\ i 1 \\ \\ J l \ I I t ( ( ( {I ! (: -tr-(Q'S/ ~fub5) <)\ ]()(' 
f/(,q,}-I R'R 
, () /i~}t hi ' , -----&-~--'-------

R.\-0e(.~ 
..:.,:..' 

Tt NUS Form 0005A 



D ui7 L-l (t\-1F 51\ M. ? LE C.Ol-tA?L n:~ t of I ." .. '\; .... 

(11: J TETnA TECtI NUS. INC. " . SAMPLE LOG SHEET· SOLID PHASE 
..,.. ~ 

~LQnt'H.a(lut lJlVl...)l 

Tetra Tech. NUS Job No.tPMS -(){f!:-= . .2.~~1I Sile Name: \A:)tn1 ~ S12 ~ J05~ 
Sample 10: 'CJ DC Informalion: -f¥:if01 $""~ __ (if applicahfe) 

C .... <l,- Ou-o't/'loo A. 

Sample Method: t:C.~In1-n ~M9ta[ I :tJlJue t 
Depth Sampled: 0 . 5 feet ' 

TYPE OF SAMPLE: (Check all Ihnt apply) 

Sample Dale & ~e: ~/,.J3.-,~ I~~t) hO~S Dup.oolOurs Soil -- Trip OIank· 
Samplerls): \. ~f\'iP\i T I). 11'lA.<:~e / ,\)e.le(e --$. Sediment Ilillsate Dlonk· 

__ l"!1oon/Pond . __ 1:. Ficld Duplicate conccted 
--.lC. Grab _ Other ISpecify): __ 

I ()~M:U.J.i ---_ ... 
Data necordcd Dy: 

Signature Description: (Sand. Clay. Muck. Peal. Dry. Moist. Wet. 

IVI» ppm 
Etc.) --"-_. 

PID/OVA Monitor neading: _. _______ ---_._--_.-.. _--_. 
----

SAMPLE DATAtnEMAnKS: 1\..//.0 (..f- lJ.nd~( Sur-Poc.e. !&o../{Jr. 
-

.. __ ._.------ ... - -

.. _~m .. -S12::.::}J' 5" a 
ANALYSIS nOTTLE LOT NO. 

NOTES/SKETCH: ;-')-oq9 /~'-··-"--~R.i\J.er '" 
TIl""; n 

_,0 ;/ ~-------T----- ~ 1ni 
c..,\/OC .oJ~~/ /~-1 ) ~ I I I II [/ ~T~~ 

DiJTifi'.tJ; --~ \ \ \ \ \ 1 ( \ <~~1a","~':~r"l) 1" nl.lll fYII J.Ii \( 
(".,..mfn <;j1e. 

\\\\ \ 60S<;)' . (pat'in~'rl 
LIO\~ .r ~ ~ 

fYli If 
Tt NUS Form 0005/\ 

L L 
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(11:) TETnA TECI! NUS. INC. SAMPLE LOG SHEET - SOLID PHASE 

S
. //Ctr)'V.f.k.,nt'VV'> ~"'-'-'-
lie Name: _<..;. fi>lR '-U_II( l' "",,,of :::il"+{ 

Sample 10: t:) rD SD ~ J06J. Tetro Tech. NUS Job NO./PMS 01.(00 ~ 0;1 LI/ 
OC Information: A)JI7 (il applicable) 

Sample Method: ECNran 5omp/pC I .shov~ I 
Depth Sampled: 0 ·5 feet 

TYPE OF SAMPLE: (Check all that applv) 

Sample Date & Time: -!!l.-/~/~ If hours Dup.JJ1l1hours 
Sampler(s): 'J-Demie S· Ue)ere D· rna SSe 

Soil 
)( Sediment 

__ Lagoon/Pond 
---J,. Grab 

Trip Blank· 
Rinsete Blank· 
Field Duplicllte collecte 

__ Other (Specifv): __ 

ddOy ' I-~W' . Da ta nee or e . Signature 
Description: (Sand. Clav. Muck. Peat. Drv. Moist. We 

Etc.) F.-C ~OiD II,) I ~(Q\lf)S <1- mi oor sat 
~+~ PID/OVA Monitor neading: rum. ___ ppm 

SAMPLE DATA/REMARKS: t'"V O· S f+ U nde'( .surfo.u \.AJQ\.'"'er 
------

ANALYSIS I nOTTLE LOT NO. I NOTES/SKETCH: 

()trxin 
,DC. 

~5t1 ~ ~~1kB ~ 
I ~Ll1l£J.oIS. 
I GirJifl..SlZ e 

TI NUS Form 00051\ 

.-, Wgrn-30-,;)o6C1 

___ ~~11Y~ <-: RJuer 

_~-=-~\\ \\\(1/11 wri) 111/ I II 
~\~ \\ ~ \ ~ / ". LXfreAS. 

\ ~\ \ por.t..ln<1 I..-o-l-~· Shrub~ )6~~) \ Tall 

(

" c;.rq~ 

(Y) ill 
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(11) TETRA TECU NUS. INC. SAMPLE LOG SHEET .. SOLID PHASE 

Site Name: _....l( ..... hu.'-'::1.w+ r~(l-:?'CillJO~tc;...· ....!.fY'iG..c.:u1[Lnl.J..;OCL(---='SCL/c/€=--__ _ 
Sample 10: __ .-...:1:.u'L10.Lp_··--.,;·)u..D'-....... ;~2!JQO!III.£OLJ -_'~\/L--____ _ 

Sample Method: _='!"~-'-'!...:CL...C."";"':""-L..!.4"",,,-~...L...LL..>.L.J>J...-'-' '5-<.. :...:h.!::.CL"-'f':..J'!L...-__ 

Dala Recorded By: I ,f1:111.U ,LI' 
Signature 

PID/OVA Monilor Reading: _________ --..:..N:...:A_· ppm 

Tetra Tech. NUS Job No.lPMS .!<Q'-'i-/~{)~\J·...::()~-J~4L!../ _____ _ 
ac In/ormation: AlJP ·em')· () U .. (itapplicablel 

(' q:;)/ClCJ 

TYPE OF SAMPLE: (Check all that apply) 

Soil 
)( Sediment 

Lagoon/Pond 
---.l.. Grab 

__ Trip Blank" 
Rinsete Blenk· ==x Field Duplicate collecte, 

__ Other (Speci/y): __ 

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

Etc.) LV7${. D1<. g£,~ ~%veZ'¥W~-.rL ~ I!J/ ,nor a, .'i j S .. r(g f) 

SAMPLE DA TAII1EMARK S: _/'\,..I----'/L·~o~f...:...+~c~, 1~5L!ut!.JfL.!r,:.uO~(Lf .l.:!ltX'J.~~~erL...l.QuVuecLf....l,<,e.J!u.rI.!1j..1..cD1t'UL!I~)JL-d.3.\.:QLlm:..L,,/!1pl.::!...f.....!.,!,/ (~t:t:.:.1.:..:11.=::6n..:..-____ _ 

ANALYSIS BOTTLE LOT NO. NOTES/SKETCH: 

TI NUS Form QO05A 

L 
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Page lof . 

(U) TETIlA TECIt NUS. INC. I SAMPLE LOG SHEET - SOLID PHASE 

Site Name: _0DJ./i'ldiJe . fn(J12""r. Stic. Tetra Tech, NUS Job No./PMS C' 40.0.- a~'i.l . 
Sample ID: _' _____ .. ___ .. me. c.' Si2:<:.'0. .... ~l, i2l OC Information: dUB (if applicable) 

flond 
Sample Method: ~, C1 n So. b.'1nle (L 5.bouel TYPE OF SAMPLE: (Check all that apply) 
Depth Sampled: Q5 feei 
Sample Date ~Jime: ,3L/·"JO /..!!.JL L ')1-l5 hours Dup!lJJlhours . -- Soil __ Trip Blank· 
Sampler(sl: I Oooieli

j 
s.. ~~4e(t"1 D ' CDC! SSe ---X Sediment -- Ainsate Blank· 

__ Lagoon/Pond __ Field Duplicate collected 
--/,. Grab __ Other (Specifyl: __ 

Data Recorded Ily: f f27}1lLU 
Signature Description: (Sand, Clay, Muck, Peat, Dry. Moist, Wet, 

'''~, W~~i~,m~s PID/OVA Monitor neading: IVIFJ ppm 
(ill'(' ~e ) 

SAMPLE DATAtnEMAnKS: ."V Co .. t.). f'I of \l1[racC'. l!)Qtfr Qlter seQ; /'71£.17':1. S, O'Qt1 IJ.;caiJt2D.· I 

.. __ ..• _-- -------
- ----------_ ... _-

~~t [ ,-]«"" "\ NOTES/SK ETCII: 
C'> ~'1 Rfrn/t~ ANALYSIS BOTTLE LOT NO. )_ .. \. -~ l) lj t ~(\f\!.\(~ 

1")1(·.xi"~ Le·!:.. FCiCilll-~ "-re, ( &r(\v<\ R(.Ac\ 
f?~<:+/n' f~ \-_ .. _--1 \1 ~-(, \} ~~ ~') 

\ tJ--. '\y(c 
(':'''(110 <)f'?" Ll 1J\ J. 

'-rI'>M I 111( II', h \ ,::J/ -:; I <)[!J) ---.. _---- , 
·, .. ---,---IEF ~ t====-0--;' tJ1 n p _ <, )).;:y'l;, ;.: {Ii 

TI NUS Form 0005A 
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(11:) TETRA TECIt NUS. INC. I SAMPLE LOG SHEET - SOLID PHASE 

Site Name: Ul /Il>da Iv m{) l1C [ stir:. Tetra Tech. NUS Job No.!PMS O~/QO .' Q~tLl 
Sample 10: map- :5.0.- .;;zC(CC: - (' L ac Information: m <'1n1 ... {) (if applicable I \ ~ 

(OfJvf:,1.£ lI't\u)lAf: ('tJ~ 

Sample Method: ccl-<rnQQ Sm:J?IJLOI I "lQlzd. :5 b.( i2e) TYPE OF SAMPLE: (Check all that applyl 
Depth Sampled: Q.S feet ' ) 

Sample Date & Time: _2_--'..ilJl/ U (, 1315 hours Dup~ours -- Soil __ Trip Blank· 
Samplerlsl: ':1: lnn il"lj IS. ~ \ ~:ifl ej p. II] cr 'Sse --/C. Sediment -- Rinsate Blank' 

__ lagoon/Pond -- Field Duplicate colleete, 
---:t Grab __ Other (Specify): __ 

r" 

Data Recorded ny: 1 (~ .h:J:lU :fJ: 
Signature Description: (Sand, Clay, Muck, Peat, Dry, Moist, WeI 

"I~~4~j!~~ ';,%d sgfqaSJff PID/OVA Monitor neading: rVm ppm 

SAMPLE DATAtnEMAnKS: .'V le' f-l- ~)f 'Sur tate LU<1kr Ou~r 'S edl'rYll' h·t Somnic 'QCQ t(iJ Q , 

{J 1;' f2 ("~ 17kn(l' 
ANALYSIS BOTTl.E LOT NO. NOTES/SKETCII: 

~li" PClI Ki',Jt !2EmfH: 
()u,-n I - - L,' t. f()oi,J-y - /tIL c:.- \ l'~\)e \ ,ZGC\.c! 

(".,1,1'-0 <;r7<-' - I -slice \} /i ~ {\ ( (Jc; C;·f I P( P, ~ ul 
, 

7(·/(/ I In' I·nl" }l]' \J -0 
I fJ~ ITt lSI -~ r !l7 
I 

.. ~.- .. -.--- ----~ (!,I"v r ~ ;:----"- --_.- '---:.------------ - -- '" '-" ---Tt NUS Form 0005/\ L ? - <)() -) ,/po-(;/ ) n HfJ [ 

L 
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(11:) TETRA TECH NUS, INC. I SAMPLE LOG SHEET - SOLID PHASE 

Site Name: Cenired(Jlp ~')(;ncr ~b+e 
Sample 10: 'W_O - __ - ~(llc~ -t:! 

Tetra Tech, NUS Job No,/PMS ..!::O::,..JfDalLl(...::..)_-.\.lQaI.i_l{lLl _____ _ 
OC Information: JJ1JR-______ (if applicable) 

Sample ~ethod: [d.lnor SOma/or (I-Iand SlJ(1t/el TYPE or SAMPLE; (Check all that apply) 
Depth Sampled: 0 5 fe'et 
Sample Date & Time: ...!L/;2tLI~ f I ':(r) hours Dup 1VIIllOurs 
Sampler(s): T 1'Yln"e II t--.0. 11)(1 'Sse; 5 lJe£rer 

Soil 
-l- Sediment 
__ Lagoon/Pond 

__ Trip mank' 
Ilinsate mank· 

-------------------------------
I. Oa(r\ull Data necorded IJy: 
1 Signature 

PID/OVA Monitor Reading: rum ppm 

--X- Grab 

Field Duplicate collected = Other ISpecify); __ 

SAMPLE DA TAtnEMARKS: _":"""-"":::"-LI J.,OL.('l...Lf...J..Q~f=__::Sl!JIILL[1:raill.!((I!C....JL~L::I.)OL.Je~r'---.JoWj,<V:t:e'.Lc--...:52..!5~,.,:.J.dul:L·OU1:i:!'LJnct+:...,.'Y71ULmu/-<o~UI-' -'-;.:l.i(:2('1...!.J(]I.l..Ll-lIOl.Ln.!...:,~ ____ _ 
) 

Tt NUS Form 0OO5A 



(11:) TETRA TECH NUS, INC. I 
Page I of I 

SAMPLE LOG SHEET - SOLID PHASE 

Sile Name: ~nirRctl(('rrffIQ.nor .5/1e. - Telra Tech, NUS Joh NO./PMS (il-ldCI ~ 6~~1 
Sample 10: ________ p- S12- .(;)o.S~ - (Jl OC Information: Wll lif applicable) 

Sample MelllOd: £Cl(.mQ(1. ,~1110lPc.l .S,"~~! TYPE Or: SAMPLE: ICheck all Ihal apply) 
Depth Sampled: Co,S feet r ' 
Sample Dale & Time: -2-/~Q-' 00 101-1.5 hours Dup!Jlff..hours Soil -- Trip Blank' 
Sampler(s): \ 'D:,niLlL\--S-.:.. Ue -H''ff I D· lIXl~se -- _ .. t Sediment --- ninsate OIank' 

__ lagoonlPond -- field Oupllcale COllected 
--.:L Grah -- Other ISpecify): __ 

Data Recorded oy: _I- (j)11~' 
Signature Description: ISand, Clay, Muck, pei:~ry, Moisl, Wet. 

f/)/A 
Etc.) IAle-l" Dg,6rcII (',.rQ¥I-"'lILT £Ill QblJ 

PID/OVA Monitor neading: ppm Qrg<:IOICS. . 

SAMPLE DATAtnEMAnKS: PhS~1-~ ~g "'-
aJ/~l SiedJ'~{l+ t-/\./ C::'.1-= li::==~QeL-
SaThQlt. ltJ. c.atllJG. --; ~ 

n 
ANALYSIS BOTTLE LOT NO, NOTES/SKETCII: 

V; ,,' 
~ 

fJJ'())(t'n ~ \ fOe 
~~~i r:"rm''I1 <-iN' 

<::"'VN 
~ 11 . rJ 

(J", <;4 LP{J3 tJ Be ~ 4~'J, ~c: ~ 
'(,)./1) I ri1(1./{-'t I') .<:;; ~~ l' J 0'11';/ <;f m ~ Tc>~ moo-! Av,z ~, 
Tt NUS Form 0005A 

(---=-



(11::J TETRA TECII NUS, INC. I '. 

Site Name: 
Cen1r/K* In:~~r~~'~~ ~ 0 I Sample 10: 

';}o55 ~J "/'·(~D 

Sample Method: [:(JimcJ.o. ,<);0 mQil2cl ,ShQuel 
Depth Sampled: O· ') fe~t 
Sample Date & Time: --1-'..dQ-'-~ 09'15 hours 
Sampler(s): Q.ma<;'V, S- !.le lfre , 'T f'nnieli 

._-". 

-4jj1l!Jv .. elJ. ' Data necorded Oy: 
Signature 

PIDIOVA Monitor nellding: ___ AJm 

P~I!.C 

( 
\ 

I of 

SAMPLE LOG SIIEET - SOLID PHASE 

Tetra Tech, NUS Jol.J No./PMS _~i{Q.'L=CJ...Q)1j1 
OC 'nformalion: /lL!f) ------lif applicable I 

TYPE OF SAMPLE: ICheck all Ihal apply I 

Dup lli/r:lllOurs Soil -- Trip Olank' 
-...-X Sedimenl -- flillsale Drank· 
___ 1."90onlPOrld Field Duplicate collected 

-L Grah ~-=: Olher (Specify): __ 

-----

Descriplion: ISanef, Clay, Mud, Peal, Dry, M~~S~ Wet. 

ppm 
Etc.) jJ vI, B}(~U(K.. -ma.;" " 

OIif?.tl.iL. ClK<)' +11J'4<i\ 0; I 

--..-S. ..• ~.b.4-Q 1'. 

SAMPLE DATAtnEMAnKS: rv ':;( '0.£1 II ndl7C 6u(:tacO \.LJr1'll - ~(.diaJd-)2:l: ,)OmoLt IflCo. Hun . 
....5al11(l.u lQC.Cli:iQI1- Qb:JadirrPd [aCt! (QII - (10 lO[1~[ "11 (($e - fillea,c(,un wi Ve9f1aflOt1 

-blL s~ NPIEP.J.;.\ '''.<01 ""--_f:' IJft"'I'\?it ~~ 7 -
DUltlitl4 S.I\M P\,..ING (.K~ 

ANALYSIS DOTTlE LOT NO. NOTES/SKETCH: ~-!~1~\ ~ \ 
10(,. Vl~ I ' ~l G(()ln C,iu t'0 b I ~~~ ~ \\ f'lill'i 111 t:; 

1l))"\19.trI 

~ 
~ ~ 1'1 ... ~~~ 7Mfll fhflfl15 ~\[) 

I5is17 PeR ~~. 
\ '\ \~~- -----c;w)(T, 

~ 
:se" =.-e. 

"). 

<0 I~ \ \~ ~~~ / ~ &it\~ [;;')fl\ J ~' ~ 

Tt NUS Form 0005A ~. ~\'~~~~ ,f::-J I L:}:j o(/; r...~ \; [)- Ii; XLl~~'~~ /" 



[11:] TETRA TECII NUS,INC. 1 
Sile Name: CenHt?dplO fj1C17f( ~_ D/ 

Sample 10: - /.(,~111 7.0$:1- s.'!Ih(.t~" 

Sample Method: EcKman ·:x,molH /Shovel 
Deplh Sampled: {).:; (f;ct 
Sample Dale~ime: .51..-' {)O I CO 691,5 hours 
Sampler(s}: . DOnieti I D· m(lsse I S· De *' (f 

Data necorded Oy: {0vrutli Signature 

Pal(C I or I 

SAMPLE LOG SHEET - SOLID PHASE 

DlIp~hollrs 

Telra Tech, NUS Job No./PMS _~..!!9()""I(J",---,-(.,"~-",J,--I-~IL/_-::--:-:-:-__ 
OC Inform8lion: 11111 (il applicable) 

TYPE OF SAMPLE: (Chcck all that apply) 

Soil 
J Sediment 

Lagoon/Pond 
J Grab 

Trip Olank· 
/linsate monk· 
Ficld Duplicate collected 
Olher (Specifyl: __ _ 

----------
Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, 

r(DIOVA Monitor neading: A1ill: ppm 
Etc.) b~¥I!fff?I~~~!!'--fvftjiJabrurJanf 

SAMPLE DATAJIlEMAnKS: 

Tt NUS Form 0OO5A 

rv JOn urriecSu.rJOCluokr' Sed"meo+ SClmpLR /(}(().ftOn 

V) ~ 
(;: 

ltv 

...... _"' .. ';).o~ 

~ ~-~L!!J-l!J 

L 

}J 

~ 

L 



(1'1;) TETRA TECH NUS. INC. PHOTOIONIZATION DETECTOR FIELD CALIBRATION LOG 

Serial No.: £DjH 3~8 Model No.: Pho!!J.vat. J.o.Jl1 Decal No.: 

Site Namellocation: (Jea:t.l(.rhll. lJ1ttntr Tetra Tech NUS Job NO.IPMS: t2 '::i/JIJ ... (J~ I-Ll 

CALIBRATION STANDARD GAS· CALIBRATION READING cAe~l~~fcK SIGNATURE COMMENTS 
DATE ISOBUTYlENE Isobutylene Equiv. 'ppm, Isobutylene Equiv. Ippm, 

q / 16/dO Lot' '13.QN2 
6-0 / Mo./) 

liJ 
Cone. - U2Q ppm qlo-fi 

9'111 It/) Loti Ji.3 <J.o.a 
C· 0 / /aO·() 1fJ 

Cone. - U2Q ppm 100'0 

Loti 
Cone. - ppm 

Lot' 
Cone ... ppm 

Loti 

Cone. = ppm 

Lot' 
Cone. = ppm " 

Loti 
Cone. = ppm 

Lot' 

Cone. - ppm 

0' 

Lot' 
Cone.- ppm 

Tt NUS Form 0006 

", 



[11:] TETRA TECti NUS. INC. SAMPLE COLLECTION SUMMARY RECOIlO 

PROJECT NAME; C ENj"'g €,o-'-'-ITt....,B..,.... ~.M~Jl...LN,""-·~R.'-=--____ _ 

SAMPLING EVENT: 2E1>Jw-E\JIS 'OolAlvsmt""rA Of 
L.., ... ltlll\,ht.tAr 0""'-

DATE 
d-UOO 

TIME SAMPLE LOCATION 

q 1,1) \ 5 'J5 RA-S"SI)·).o6'1- (II 
t---'---t-

c111~ \6S·). f.1Tf,·-~i)-2.(HC-D( 

FielD OC 

01 

CI\SE NO.: ___________ . __ _ UI\S NO.: _____________ _ 

COMMENTS 

I I J I I I I 

I I I I I I I DoL...J 13 
J. I I \ 

't \ I I { I \ 

I I I r t ( I OOd-, '[ b 

\ll\J II 

I \ I I I \ I 

t1t11' t 

9 'TO 0'115 WI!-I\\-S().:J..cf?1-01 I I I l , I I D() 0)305 v 

9)0 Ir~'o VII#:D--SO·,)Ob)-ol \ I ( I I I I DOc)3~d ./ 

Tt NUS Form 0012 



[Tt] TETRA TECH NUS. INC. SAMPLE COLLECTION ~UMMARY RECOlm 

PROJECT NAME: C~EPAl,E' /t\8}fDR TETRA TECH NUS JOO NO.IPMS:~Q .- c:J 2-41 

SAMPLING EVENT: CASE NO.: DAS NO.: 
~.-.-

'S'~ cQ 
..., 

.!: ~ 

'i DATE ~ME SAMPLE LOCATION FIELD OC ~-i b:: .... 
~ V COMMENTS 

~ l!' 
~t),D - ~ Icr.t .. ~ V'\ ft 

9/2.-0 \145 !tAP -SD-')..o'.il-01 '1 I I I I I I DoCJIQ8 ./ 

q/dl 6q~ mFlP-SO-JDb/-ol D;:J I I I I I \ I DO Q19d. \I 

9/dl 09IJS ~®-ou-~~ 0::-. I I I 1 I I I DOaNJ ./ 
I 

.' 

Tt NUS Form 0012 



Case No. 
Paga -..l.- of L 

( It }ETRA TECH NUS. INC. 

ANALYTICAL SERVICE O/"":t 6 H Packing Llst/Chain-of-Custody 
SubContl8Ct No. 

500--(..( 11(.:: 1- 01 So 
Project No. laboratory Name: Cant_Ty .. Conl""'r Type F~}T'" Container Type Cont"" Type 

t-Jl)l..tQD r 'OJ q I '\ 'R \ A'1J(1 t.--(;: LABS" '·be. I i 
ll ... 1.H ~ .. ,k (.~'" 

Sampler Signatutes Dflr~ped cartr An .. y.i. ANlyolto Anety •• An.tv.l. An .. vtl. 

~. 1I.cil,;-,L,{:: 'f Il aD f ... · fix. JI'O)tif\S dtOfihS dlof,'rS ~ ~~If}t I~~,~il~mi 
·No. of Coolers 

I -&'It I 
J-ooo SA~hG!\oo P' ... N_We PM'.N.tlve Pre'lM'Vetive "" •• N.tlva Pr. .. rv.tiw , 

" (.4-Sample Number Matrix Datemme Sample Location Tag Numberlsl ~ I<.e. ' tt 

(b~}.I·;'~ $.Qd II Iq (3'-10 (mS- DU-o<i/9oo!t 01 t \ 
00 ').\'19 ~E" '11~ 1600 fI<. 01011 fE' I \)t\"'~ 
~o J.lqo ~e: 'I I' 1600 Pc 00 ~1-'i 3 PI: 1 '--.~ 11.aM 
O()',Hf~ s-ll. q\( 1"')5 (..(.tI\Y.s\)~')06~- 01 1 , /'1 III '1 

~i)\ "6?> Jet ~ 11 ~ R MH~D- 'do1o .... 0 I \ c.iW I 
fu',) \ '61-\ Q"~ {I lilt O~ eft, S." 9..t- o'WlOO A \""" fOO d. " 
ft 0,)- \"6!, 5f.d, q 1'1 1/00 {}W~·S\)·J.()6~"\) I 

_.J 

\ 
OOd·rib ~,-<t q I~ IGo OW ,I;:b~ 'd-o(.f.-l.>l \ \ 
Oo:J\S'::t ~ ... d. (I 1'1 rJJu \J(l ~.-S()-~oQ~ 0 I £:)1 l "'. t ....... 
Oli> \ 'il'6 ~'Qd· q I~ Iq(o ~.Jf( M-\O-'J.ct)-bl \ I '\ 

Ii v ·~1 ,L.n ""'\ 
) ) t- -q' I' \ W. I 

Relinquished By: DatefTime Received By: (Signature) Shipment for Case Complete 1 Remarks 
(Si~flaturel Cr\f1ho 

y~;\\t:X ')'\ ~\fI1' ~l1o\.( H:.u YES (~~ 
Relinquished By: DatefTime Received lor Laboratory By: DatefTime 
ISignaturel 

Tt NUS Form 0022 

01125 



,/ 

Case No. 
P.o. _(_ 01 ..L 

( It }ETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
0/-:11 J./ Packing List/Chain-of-Custody 

Subcontract o. 

SUO " (~f\C / -() IS I 
Project No. Laboratory Name: Contetn., Type COnt .... rTypt Cont"rType Container Type Container Type 

k)o'-!l) t) -. O'~) 4\ \(hTI\ 1·\O,tJ At-) ~(.\rn CAt.. ~ p~ S' ():t. '/,1)'1. , 100 C, ~()~, tt,,~ 
Sampler Signatures o.ar Sh"ped Carrier Analy'" IoTt An"y'" An"y.l, AMlty.is 

~,. '.je~TL'::. 9 1'1 OD ftc1~)f 
S~b( 

f~l fcb .... rO(. 'jYQ,'" Avs~ .. \.Of\\Jlt'-,1 Airbill No. No, of Coolers 
;t..l~ Is ~\ (n A\S.£ "6d-~\ ID .. "). 01.,,, ). '~5;'eG .S'E 

·~O(){) 
Prt: .. rvatiw Pre .. rvetM PAI .. rvltlw "" .. rvallw PrIIlefVRlw 

\ 
Sample Number Matrix DatefTime Sample Location Tag Numberlsl ac ICI~ I '.R..- \ Co.· 'CA.- I CJL 

n:;,ll+'1 kJ. 'j l'I'r,W( Cr'~S·UJ~O(W~ ooA 1\ 0\ I ';L I I I 
()[)'~ \ '8 p ~f '1 " ISot) ',iD5'lJ 65 PE' I (f'/f,.) 
l)u1.\ ?) I (JE 'f 1'1 /f1jf) :U( DD'Z50 re- t (,..rl"k 
t;l,Ol \ gd~ (' d ~, (II'll !'3'JS \{~~.sl)-~obq- 0 I I )- \ \ I 
il)1)d \ ~:1 5"4. 'i 11/ J!I)) R~~-SDvz..o~~O I , '-, I I I J. 

{)v&\'S''-/ (A_'l' '11'11 ,)1')0 cw>Re~09IqooA C;lV .~ f)l ". J • ..." 
\) v',} \ 35 ~(a, q HI ilM t\1.J\l - 5V~ -qo/;.5··· (} I \ ,"\ I ). I I I 
1)0.)1 t"{ I"eu .}. , (111) JI~(I f)'tr-$t)-';)o6E;-O I '1-" , ). L I I 
00;:) \",1, ~(~, 'I i'l Bw 1M!.! tfI- SOJdO,5t.·· 0 I ( 0\ , d. I I I 
(jOd-ltt s<:<f. (t 1'1 1'!(IO \'l/R(~ ~IJ- ")()#,';t- 0 I \ I :,'I. I I I 

1 f'l I.~; /. . ' ........... 
'-. . -'\';----"'. ')iW 'If I ru \ 

Relinquished By: DatefTime Received By: (Signaturel Shipment for Case Complete 1 Remarks. It f \ ' ~ 
(Signature) 

'\ ~'lloo li C' \j 0'" \I(~ ".)~ l'\~ . t'~" S i)GSJi 

': .. JeJ"fl h .J~~ ft:;1)EX {~ 
. J V w;\l \,,; ,,~'r il'f(~·l., li'l 

I ":\0 YES •. 'k ~(l ~)L . .... J, ...... ,\ () ,- (<t~.) 
Relinquisl\!d By: DatelTime Received for Laboratorv By: DatefTime '''-"'' i"1't'. 'l. lin ,,"- "' .... \.' ... r~\l-I' (w,d~) t 
(Signature) L I c.. 1'.0\., ("", 1 ... 1 .. ) 

Tt NUS Form 0022 

01124 



Case No. 

OI,Co.f\ Peoe_l_ofi 

( It }ETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
• Packing Llst/Chain-of.cu.tody Subcontrlct No. 

<:.()()- "RACI-O 19:> 
Project No. Laboratory Name: Cant_,T_ 

~ 
ConI_T_ Container Type ConI ..... ' Type' 

No4-lX-> -024-1 -rr:q",,,, (e Lt::1s ~o? 
A",/:,er ..... ~/. 

Samplet Signature. 
D8t1. Shirc,tf c;nt-l G. An .... " 

~ 
An..,. ... Anolyol. AnoIy.l. 

S. Ve+8f'< Cf ZI pO ~) -- - --.~--.---;r:. "'b4l ... :C..(". d;()X;"J . ,(I-;,.7:""f-'- - - -

ti). McrJ~ ~ii -112]. -er {iifJJi 
2oX> "" .. rvatfve "' •• rvat~ PN •• ",.tfw PraHrvlltive PreHrvative 

I 

.K(~ Sample Number Matrix DatelTime Sample location Tag Number!sl ac IC~ 

f)/'),;nq I ~eA ~k, aoJ"Il4r roMS -1)() -o"fIICQl\, \ OJ. I ':7;) z..d Ilf 

75i5.Q lQ'J ~ea Ifl:so I MAP- S't}-]fl'nl-DI \ Od- I 
DO~lq~ eJ ~ n~ ~Ap'Sj)-2068 .. D( \ I ·;'~/ •• IDO 

rM;)"::l..tJ It' S"~d 1315" MAl> -<:1) - ZO{,(J- 0 I . \ 2 
nil;:; :<,(');;) Il>ed 'II:.\{) WR~ ..:. ~7>-lO"3-o I l lA\ \ 
no;;.> ~6 ~ seA fl>4-S"" I MAl> -~J) 'ZOs<'/-O I Drl' \" I 
DtJ;)304 se.d q:4; WRM--sn- 20>.5""-0\ I \ 
~:J~O,~ S'~ It:t: I~ IWRM -~b-L.O~1-0' t .- . I 

\ 
1\ n \ h \ 
'9: ~ [/ 'f{1"-' P" \ 

'\ \ 

=U'flc/ Dp·7ime Received By: ISignaturel Shipment for Case Complete 1 Remarks 
~ 21 aD ~/V( mAP" so·· ~(J("o-()I-:: !.ttbCt!.. 
IZNo • .., fEbEY ~N 1-s A-'M fLC wJYI6E11.. tlO';). ,!>O I 

Relinquished By: DatelTime Received for laboratory By: DatelTime <"to f*.;. v:; f.1) f- (J(L L I"rf> Q. C .. 
ISignaturel 

Tt NUS Form 0022 

01128 



Case No. (\ I nH Paoai.,_'_ 
( It }ETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody 

Subcontract No. 

~·)to ~.u.O(' J- OJ 51 
Project No. laboratory Name: Containe, TVpe Container Type Container Type Cont.ine, Typ. Container Type 

rJ6~/{)() - (\::)1./1 /(o/rrh(hr) n rtUVfJrnl <.':'J?fY)~e 11'0'2. 602 .. d(Y Ibo7_ 802 .. mt-fr L 
Sampler Signatures Date SZPPed ca'F,r £ Analy,i. Antty •• A".tval, A" .. lyai, An8lVII, 

-1 r:d \1;(' Ii 0:1 C)J (10 eel A ft.>s~/ft8 (i~% AVS/ Airb

B 
o. I No, of Coolers Toe.. :J. \J", \~\e 

t;)d}-IIJ'J-OIr.;1 I SVOG frll/ols SfJIl D· r{)Cl S<J? 
Ifr: "~;V() PreMNltl..,. Pre'.lValive "' .. rvative "' .. rv.rtw Pn .. rv.tlve 

Sample Number Matrix DatefTime Sample Location Tag Number(s) ac {U /u t'(e, "t e fee 
I Of) ,:) I q I Sed L)llJl1 on· ems- DU-Oq,'Jloon \ 0;1 I ~ I I I 
06 ,:~ JCfJ Sed OWl oft mllP- :J)-,)OI.o1- 01 . \ lb I J. I I I 
j)().Jq ~3 ,Sed rr/JD ):)1[' mAP- 3i)-,:)O.5ilr OI \ I ~ I J I 
no,:) ~o I 'Serf MJJb 1"4.t: mAP, SD -.)jfp{) - (1/ \ a Y () ['I (~ d 
/)0):2 (I;) 

~ \. ~J . '" ~~-Rrl U7/Jo IWYJ ! liQ.D- Sf) c?Olt() .. (J/ \ /1 ! ;l 1 .. ~'-1' I I 
00;.:)::',03 512d (4~IIO\15 1)')0;:>- Sf)- ;)05'1- 0 I 1 J / J I 

!/X),9?iJ/./ ,S{11 o<lXJ d"/lf IORm· 5/)-;)£ 5 5' ,()/ I ;n I I I 
{X):) ':..'05 
'_ I '.)1., ~)ed 01/)) '(/16 lJ)j!.m~ ()j)~ Jb5 7 - rJJ \ 1 J I I J 

\ 
\ /) ':.\.1.1 00 \ 

'\. " (;1\' It xo 
! \ 

Relinquished By: DatefTime Received By: (Signature) Shipment for Case Complete 1 Remarks 
Job Oc. (Signature) 

'1/J '/lf0 t 00 F'i'l/ (:X 0'1,1) p- :SO - :)(, td) -, I: 
" 1" , (~) /. J!..,fhu.((." NO 'f~ S l) r'h (.'IA; J.Juir' U_l;~.- O{)~1() I 

Relinquished By: Date/Time Received for laboratory By: DatefTime '\() \1,[ U·~Ct\ I ')l( uHs G,c. (Signaturel 

TI NUS Form 0022 

01127 
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