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SECTION 1



1. INTRODUCTION 

The U.S. Irinviironrnental Protect ion Agency (U SHIP A) Region I and U.S. Army Corps of 
Engineers, (USAGE,) sure concluding i) IIutna.ii Health Biota Con;,uimption Risk Assessment 
(BCRAJ iiind a Base l ine Ecological Risk Assessment (BtiRA) Tor the Centredale Manor 
Restoration Superlijind Site located iin North Providence, Rhode Islandi (hereafter referred to as 
"'line Site''1). This effort is being performed, loir The USAGE undeir Contract No. DACW33-01-D­
0004. Delivery Onileir 01. A lavomt o['tlie Site is provided EIS F'igure 1 

This Data liiva luatiion Report (DER) lias been developed l<o reflect I tie goals and objective!; 
discussed and agreed upon during irneel ings with USE PA, US ACE, Ekittelle, and Harding ESE: 
(now MACTEC En,BiinieerLn,g and Coinsulting, tot: ) conducted on J u l y 17, 2000. November 17, 
2000, December 4, '2000, December 19, 2CKM]', imd February '2,8, '2001. and presented in meeting 
minu tes and otheir support docuimenls. Tills report was prepared to be consistent with the 
requireniieiriits set fbrtln in (lie Statement of Work (SOW) Eind the Addendum to the Statement of 
Work prepared by 1) SEPA (US EPA, 200C iid USER A, 2000b). 

Lll PURFOSl!, 

Tlie purpose of this 'report is to provide a discussion of the methods and resul ts of BC'RA/BERA 
sunimer '2001 data collection airid evaluation activities, conducted to provide additional analytical 
data needed to perlbirrn the quantitative Irinrnaii health and ecological risk assessments loir the Site. 
The producl. of these activities, discussed in 'this report, is a series of media- and exposure area-­
specific data suiYimairie,s, which w i l l be used to delernriiin E: exposu i r e point concent rations (EPCs) 
for t h e upcoming risk assessments. The data summaries provided as part of this report rely on 
posit-lliiird parly validated dlata as presented in the media-specific chemistry data reports (Irlattelle, 
2002a through 2002J). 

The act ivi t ies i nvo lved in the data evaluation process include compilat ion of data sets for the 
quail dilative nsk assessing n ts . All data were analyzed for <: o mpl iance w ith data qua lily object! ves 
(D'Q'Os) p resented mil the Work F Ian and Field Sarn p li n E; PI Ein (l-lardi n,g IliS E, 2 (MMa, b ) Data were 
reviewed wi th respect to project goals amd objectives to ver i fy that data collected meet project 
dalEi needs (e.g., number and type of samples, species, analyses, and appropriateness loir 
calculation of foi ota'sedi me tut accunni'laliioii factors [EISAF's]). Limitations of the data that will 
need lo be considered in the ris'k assessments were also identified. 

The data evaliuition process has. involved a series of steps These steps are listed below and are 
discussed further in the following pairagraplis. Initially., the project team developed goals, 
objectives., and data requilentienits to support Ilie upcoming, nsk evaluations. Historical data were 
compiled and reviewed to determine the need for addit ional data. Addi t iona l data needs v»ere 
identified and the E!CRA/B1:!RA 21001 field program was conducted to address these needs. 

p \w9\t »r-iiae\l)i«ii:lli:Vcnijretlalc«a<.2:i\firialri3i\Fn>J A L DOI.JI111150! do: PN 31226.2 3. 
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In accordance wi th the SOW dated A.pril 6, 2000, Hairding ESE identified project goals, 
objectives, and data requirements to support human hea Ith and ecological ri sit assess me nts for the 
Site. On Tuesday, December 19. 2000, a meeting was held with the project team (USiEiFA, 
U Si ACE!, Etattelle, and Harding ESE) to discuss DQOs. Subsequently, a report was prepaied that 
presented the goals, objectives, and data needs for eva lua t ing the human health biota consumption 
palhwEiy and 1.1)e objectives and data ire<|uiiemenls fo.t the ecological Eissessmenl endpoints 
(Harding ESE. 2000). The SOW and the DQO report prepared by Hairding BSE, were reviewed in 
conjunction with the current database to determine whe the r or not data collected during the 
BCRA/'EI ERA 2001 s;a.rnpling effort satisfy goals, objectives, and dala needs; identified by the 
project learn thai would be required to conduct 'the upcoming ir isk assessments. 

In the Work Plan prepared to :;,u pport the hiiimaLn health and ecological risk assessments (Harding 
E.S1::, 200la), liaidnrig BSE, evaluated the existing data and documents (as of Mlairch 2001) 
provided by USEPA and the USAGE. Available inIbirrnation was reviewed lo determine tlie need 
for additional data (or successfully accomplish!n.g the planned biota consumption and ecological 
rusk assessments. D u r i n g the data review, the number of sample:; collected for each medium, 
chcrnical analyses performed for samples, collected during p a r t i c u l a r sampling events, and the 
location of samples collected were evaluated. It 'was determined that insuff ic ient historical biota, 
soil , sediment, and surface water were available lo perform the BCRA and BERA. Addit ional 
samples needed to be collected firorn these media to fill the data gaps. 

Following identification of data needs for the risk assessments, the Field Sampling Plain (f-'SP) 
(Harding 1::SI:!, 200Ib) was, prepared to identify the specific data (hat 'would be required for each 
medium in each exposure area to evEilui i te (lie hum EMI health biota consumption pathway and 
ecologica I exposure pathways,. 

The BiCRA/l:IBRA 2001 field collection activities begem in May 2001. Tissue samples collected 
11 in the Allendale and Lynrian Mill readies and in upstream areas included f i s h , crayfish, emerging 
insects, and earthworm si. Media sampled in those areas included floodpla in soil , aquatic 
sediment, and surface wateir. In the Assapumps,et reference area, f i s h , crayfish, aquatic: sediment, 
and surface water samples were also collected, Fish .sampling was, c o n d u c t e d in Wanton and 
Dyerville Ponds. No oilier sampling occurred in those reaches. BCRA/BERA field activities 
were completed in late .1 u ly 2001. 

The abiotic media data were collecled to support the bioa-ssessiiienl data. A variety of 
bioasses'smenl studies 'were i dent ifi ed as necesisairy to conduct the ecological ri s;k assessment (e.g., 
fl oodpla in i n vert ebrate si udy. aquatic macroinvertebrEi1.es si ucly). The Eiddi tional ;>ed innent, so i l , 
a n d surface water samples were necessary to i rite rprel I he additional biological data, 

1VIACTEC EmgiiiiiiMiri;!!!" ii.md C o i i s u l h i i i " , II inc., 
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PARAMETERS 
Dioxi n/Furairn and PCB Convene r 
HCX 
TC'X 
P''(!R A.roc'lor and Chlorinated 
Pesticides 
Po lycyel ic aromatic hydirocairbons 
Metals, AVS/S EM 
SVOCsandVOCi 
BOD 
'M utrients; 
Sediment "foxiciily 
Ta Konorrry 

LABORATORY 
BatldM olunribus OH 
Batlelle,'( olunribus OH 
B,Eidd 1(5, '( olunribus OH 
Biidclle, nuxbiuiry MA. 

Biitlelle, Diixbuiry MA. 
Batlelle, Sequiinri WA 
Se'vern Trail Laboratories, Baltimore MD 
Casis:ell Testing. Hunl Valley MID 
Chesapeake Biological Laboratory, Solomons MD 
Grcisil. Lakes, Emvironnriemlal Cetnteir, Traverse City MD 
Mornriaiuleau Associate's, Bedford NH 

Addi t iona l f ield efforts and analyses have been perlbinrmed by otlneir parties in 2001. USGS 
collected liee swallow swunples i n May aind Fuue o>f 2000 and 2001 USAGE collided fish data lo 
support the eaily Infe stage tesling. lilarlelle perfbirnied (lie I:!LS bioassay study. Te traTecli 
collected floodplainii soul samples i n June and J'uily 2001., sedimeitut .sairinples in J u l y 2001, and 
gjroundwater samples, in Auig,ust 2001. These addi l iona l efforts are not described or evaluated 
here. Thi i j report sunrirnairiizes ar id evalnal.es Hie field and analyt ical data iresultimg, fronn the 
I3CRA/BERA 2001 sanripliirig efEbrl condueled for the DSACI!; u n d e r Contract No. DACWT!•()]•• 
D-0004. 

Third paity data validalion has; been conducted by US EPA and Environmental Standard-,, Inc. 
The validated data have been presented in several med ium-spec i f i c posl -third patty data 
val ida t ion chemistry data reports (II!Eittelle, 2002a Ihrough 2002J). 

13 ORG ANizATitois op1 RETORT 

This DER is, d ivided iirito f ive sections. Seel ion 1 presents iotrod ucl ion and background 
information. Section 2 provides a description of I In: Site, a sunnniary of environ rneintal 
conditions, amd a conceptual siile model (CSM), which disciusses souirces of contamination, 
rnigjralion pathways, and potential huiiiriaiii and ecological receptors Section 3 describes the 
spec i f i c project goals and objectives fbir Ilie I-ICRA and I:!ERA. Section 'I includes a suirnnriary of 
dala needs and DQ'Os followed by a. iiuinmrnairy of the BCRA'BER-A 2001 data collection 
activities. Also presented is a description of the deviat ion s firora proposed data collection efforts 
along with rationale for such deviations. Section 5 presents I be key data limitations and the 
associated implicat ions of those linrntal ions on Ilie inisk assessments. 

MACTEC Eiiiii'iiineeiriiiij;, amid Cons LI liti inj;;, line. 
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2. GENERAL SITE INFORMATION 

2., I DESC iMiPT ION OF Si TIE: 

The main a.reaof' [he Sile, cons i s t i ng of approximately 9.04 acres, is. located in 'North Providence, 
Rhode Island, juis»l south of Route 4<1 on Ilie eastern bank of the Woona,s<|u Eituckel Riveir The 
mam area is ; known as 2072 and 20'74 Simlli Street The SiU: also consists of reaches. of l.he 
Wooirias;quatucket River associated with A lleindale Pond Eind Lyrnari M i l l Pond. The Sile consists; 
of a l l contiimiiriated areas; within this; aiea as well as any otheir location to which contamination 
from thai a rea, ha,s come to be located, or From v/hidi that contaniiinationcarne. 

Currently, two high rise buildings (Cenitredale Manor and Brook V'ilhige, both federally-
subsidized, senior housing, complexes.) are loc-Eited iin the main area of the Site, which is Mined for 
residential occupancy. Ini add il ion to t h e building,;,, the main aresi is covered by iroadway and 
parking, lots On the eastern portion of the main area is a drainage swale that begins, near (he 
northern portion of (he main area and extends soolli. then curves; to the west and discharges. south 
of the main area into the Woona sq ual ticket River Eind Al lenda le Pond 

The Siile was used for disposal of wiwtes c o n t a i n i n g hazardous substances. Between 
iipproxi ma tel y I!)' 40 and 1970. US EPA has reas;on to be heve thiit the main area of the Site was the 
location of a chemical manufacturing facility (which produced hexEichlorophene, among, other 
chemk Eils) and an inc inera t i ion -based driiirni recycling f a c i l i t y The f i rs ; l lioiising complex wa.s 
bu i l t in approximately 1976. This: second high inise was bui l t in 195?;!. Consitruicitioiri records; show 
that ha.i:ardoiLis, substances were removed firorn the Site dur ing the construction of the second 
complex. Samples indicate the presence of '2,3, 7,8-1 etrachloirodiifcienxoi-p-diiox in (TCDD) and 
other con tamnnants iin soil Eind sediment iitthe main portion of the Si te and the i r ive i r sediment and 
floodplai n soul -. downstream Figure I provides Ein o verv lew o f the s tudy area. 

2.2 l&XI'OSUIFIIi, ARE4S 

As; dis>ciLiss,ed in the Work Plan and FSP (Harding ESE, 200 1 a , b), the study area was segregated 
into general exposure areas (EAs) as; defined by the four h i s to r i ca l impoundments in the 
Wooniiisqiialuckct River (see Figure 1) EA1 consiisls of the Centredale Reach portion of 
Wooniasqualucket River, Allendiile Pond floodplai n s;, and the Allendale Pond channel . The 
Lyrnari Mill reach of the Woona&t] uafucket River and the Lyman M i l l Pond represent EA2 
Manton Pond is Et\'.\ and Dyerville reach of the Woonasquatucket River and Dj/erville Pond 
constitule E A ' l . Reference sample collecLion iiiesis include Woonasquahicket River ups l rea i rm of 
the Siile ( i n c l u d i n g Greys tome Mill Fond), iind Assapumpsct Pond and Brook. 

The northern portion of the Site is occupied by the Brook Village and Centredale Manor 
apartment complexes. These parcels a ires currently occupied and covered by buildings, pavement, 
or landscaping. The remaining portions of the Site consist of reaches and wetlands associated 
w i t h the Woonasquatucket River and four man made pond-.. The river i<; not used as a source of 

MACTEC lui]E;iimei!;n:ii:!; iimid C(]iiii!iiiilltiiii(>,, hue. 
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drinking water. Per the Rhode Island DepEirl rnent of Env i ronmenta l Managernenl (RIDBlVf) 
Water Quality Regulat ions EVM I12--8ii ,97--l (June 23. 2000), the Woonasquatucket River (from 
Esmond V l i i l l Drive in Smith fie Id to the CSO Outfall at Glcnbndee Avenue in Providence) is 
c l a s s i f i ed as; a Class Bl water body. Class; El'I water bodies are: 

"designated for primary and secondary contact recreat ional activit ies and fish and 
wi ld l i f e hab i t a t , They shall be suitable lor compat ib le industrial processes and 
cooling, hydropower, aquacultuiral use:-., navigation, and irrigation and other 
agricultural uses. These waters shal l have good aes thet ic value. Primary con tad 
recreational a c t i v i t i e s may be impacted due to pathogens from approved 
wastev* Eil er discharges.' ' 

Sampling activities conducted by USE PA and RIDE1VI r e v e a l e d elevated polychlorinaled dibenzo 
d i o x i n s and furans (dioxiris and furans) in soils Eind sediments as well as from fish taken from the 
Woonasquatucket River. As mentioned above, other contaminants detected onsite inc lude: 
Po' lychl 'Dir inated biphenyls (PCBs). chlorinated and aromatic volati le organic compounds (VOCs), 
po lycyc l ic aromatic hydrocarbons (PAMs) , , phthalales. and metals The Site was added t o the 
NEit ional P r i o r i t i e s List on February 4, 2000. For the Woonasquatucket River , there is cu r ren t ly a 
d i o x i n - , PCBs- and mercury-related fish consumption advisory in p lace that recommends that 
people not eat fish, eels, turtles, or plants from, the r i v e r downstream of the Srni thf ie ld Treatment 
Plant. 

Approximately 400 d rums and 6,000 cubic yards of soul were removed from the property d u r i n g 
construction of the apartment complexes, However, the exact locations of these remediat ion 
E i c t i v i t i e s are not known. Temporary caps were ins t a l l ed over h e a v i l y contaminated areas near 
residence a. In t e r im soil caps were placed in the source area in J u l y 2000. 

A I I end ale Dam was p E i r t i a l l y breached in 1991, al low ing, the water l eve l in A I I end ale Pond to 
recede. As a r e s u l t , most of t he pond bottoms adjacent to r e s i d e n t i a properties along, the eastern 
bank of Allendale Pond were exposed because [hey were no longer flooded. Since 1991, much of 
the Allendale Pond area had become vegetated. IJSEPA planned to reconstruct Al lendale IDatn 
during the summer of 2001, thus restoring Allendale Pond, I n Mciy 2001, pr ior to any 
reconstruction efforts, two successive breaches occurred at Al lendale Darn This l ike ly resulted 
in t h e m i g r a t i o n of contaminated sediment to Lyman M i l l Pond and a substantial lowering of 
Allendale Pond water , Since then, a new dam has been ins ta l l ed and water levels in A l l e n d a l e 
Pond are back t o levels t h a t existed p r i o r to the 1991 breach 

MACTEC l!Jri;:;iin:eriri[; and Consiirtiiiiij ',, Inc . 
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The CSM identifies potential source areas from w h i c h oiland/oir hazardous nnaterialls; (OHM!) may 
have been released, tins: migrat ion pathways Itnrough whiidi OHM may have been transported 
anid'or translocated to other environmental media, and where possible exposure1 may occmir Tins: 
CS1VI provides a framework for undleirs.tand ing source1-, of OHM, migration pathways, 
ideiri1.ifiical.ion of potential receptors, and deve lopnnenl of exposure profiles. TlieCSM for the Site 
was developed as part of (lie Work Plan and is also presented here. 

2. S.I SouiiiTG1 A\re.i\ 

Releases of hazardous substances froirm former i n d u s t n i a I openitions have occurred at the Site. 
The source area consists of two parcels located al 2072 and 2074 Smith Street (Lots 20|0| & 250) 
Lhal cover approximately 9.(M acres (see Rpiire 1 ). Evidence suggests tlial operatioms al the 
former chenri icEil company and drum reconditioning faculty resulled in waste disposal onto 
surface soil and beneath the ground surface. Wastes have also been released directly into the 
WoonasqiJiatuickel Riveir , which rains along llie western side of the source area (Telra Tech NUS 
Inc . , 2000) Dioxins and liirans have been detected in soils and sediments as well as in f i sh t issue 
collected in 1996 from the Woonasquatucket River. Other contaminants delected in Site media 
include PCBs, VOCs. PAH1-., hexachloiroxanthe'ne (HCX) . , phihalates, and rnetah.. 

Downstream sediments have been impacted through I he transport and deposit ion of contaminants 
from the -.ouree area. Dioxins and liirans have been detected iin sediments al Allenidale Fond and 
Allendale Darn, which is approximately 2000 fed from t h e source area. With the partial 
breaching, of Allendale Dam in 1991 and the more recent breach in 2001, contamiinaiU-, have 
migrated downriver to Lyman Mill Pond. Evidence suggests that contaminants originating from 
the source area have migrated beyond Manton Dam down to Dyerville fond (Figure I shows t h e 
location of these ponds and associEiled dams). 

Consistent with USEPA objectives, the following pathways wi l l be evaluated for the baseline 
human health risk assessment: potential e».|X):su PE: to chemical's of potential concern (COPCs) via 
ingest ion of fish:, and potential inadvertent lingestion and dermal contact with bank soils, surface 
water and sediment. These pathways will be evaluated for both neighborhood residents and site 
vis i toirs . Contaminant:, that are present in surface water and aquatic sediments may have 

consumed by individuals that catch aiML'or consurne biota firom the river. C h i l d  , adolescent, and 
adult consumers may be exposed to COPCs via imgestion of fish and other biota and via 
inadvertent inges t ior i and dermal contact wnlli bank soils, surface wateir,, and sediment. l:!oth 
recreational and subsistence an filers/eon stunners will I be evaluated in the h u m a n health risk 
assess me n t. 

, amid Cii'insin htiinij;;, line. 
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:2.5,,4 Fotaiiliail ]E«iki]g,k:ai]l Receptors 

In general, aquatic receptors; ( includiir ig iirivertebral es and bolh demersal and pelagic fish species) 
are exposed to COiP'Cs in sediment and surface water via direct contact, direct iingestion. or by 
conisumiinig pirey items that have biioaecuimiii laled COPCs. Semi-aqual ic receptors ( including 
mammals;, bird;;, reptile:;,, and amphibians) may be exposed a=; i\ result of incidental intges/tiion of 
sediiment,, consumption of water., or inigesliom of contairniirialed prey. Terrestrial imvertebirales and 
wildlife that prey on Iliese species may IK: eiqiosed to COPCs in flooclplaini soul directly oir b;y 
iiniges.itiing, cointaniinatedl pirey. The Work Plan (.Harding ESI::, 2001 a) describes (be receptors and 
e«.|>o,suire pathways iba twi l l be evaluated iin greater detail. 
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Conlaminants that ate present in surface waler and aquatic sediments may have bioac cumulated 
in fish and other biola present in Ilie Woonasqiiiatucket R i v e r ThiEise fish may be consumed by 
individuals I hat catch and/or consume biota from tint: r iver Neighborhood iresidemts and visitors 
mas' contact bank soil, surface water, and sediment during angling and recreational activities. 

 to evEiluale risks to onsiite ecological receptors associated with COPCs identified in the Site. 

In general, a q u a t i c receptors (including invertebrates and both demersal and pelagic fish spec ies ) 
are Exposed to O H M in sediment amd surface waiter via direct con tac t , d i r ec t ingest ion, or by 
consuming prey i tems l h a l I I E L V E : bioaccurnulated OHM. Seim-aquatic receptors ( i ndL id in ,g 
rnanimals. birds, reptiles, and amphibians) may be exposed as a result of incidental ingest ion of 
sediment, consumption of water, or ingeslion of contEi rn ina led prey Terrestrial invertebrates, and 
w i l d l i f e t ha t prey on these species may be exposed to OH Ml i n floodplann soil directly or by 
ingesl ing c onlEirn inEited prey. 

.:). I B UM AM IH EA LTI-I DEFECTIVES 

Specifically, the human heal th human health risk assessment wil l include an evaluation of 
mu It iple exposure pEit h w Eiy-, for ne igh horhood iresicle nts and vis itors to the Si te in gestnon of biola 
from the reach of the Woonasquatucket River lltiat constitutes the She, and ingest ion and dermal 
contact with bank soil, surfEicE: water, and siediment iin 1 h e portion of the Woonasquatucket Riiver 
thEil constitutes the Site. T he priniEiry objectives associated with these pathways will bs 

(1)	 to calculcite p o t e n t i a l hurnEin Iheallli risks associated with biota consumption and contact with 
hanJk s o i l , surf Etc e water, and sediment, from the portion of the over within the Site 
boundaries; Eind 

(2)	 to achieve a.rick>r niEi in ta in acceptable risb: related to biola consumption Eind contact w i t h 
bank soil, sur face wate ' r , and sednmenlt through risk management procedures tha t may include 
development of preliminary remediEition goals (P 'RGs) for sediment and possibly f o r one or 
more of those other media. 

The objec t ive of the baseline human health risk assessment is t o analyze potential advem: human 
health effects foir both cu i r r e ru t and future conditions caused by hazardous substances found at the 
si te in the absence of any act ions I o control or rn it igate the;,;: releases (i e., undcir an a- .sumption of 
no action or in the absence of the RI DOH health advisories on f i sh consumption for t h i s 
panticular s i l e l . Currently, there is a liish consumptiion advisory issued bv the State of Rhodt: 

M ACTEC IE]i][|>liiii!€iini[j aiindl Coinsiultlirijc;, Inc. 
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I n genet E I ] , the objectives ( i .e . , assessment, etuipoi tits I for the BFiRA arc the protection and 
maintenance of aquatic, s.E:rn i -Eiqu at ic, and terrestrial teceptor populations at the Site The overall 
objective of the BERA is t o del errniniE: if E::q>osuie to contaminant concEint i ra t i ions detected i n Site 
med ia is l ikely to cause a decline1 in n:a;ptor populEilions; 01 to adversely a f f e c t the in tegr i ty of 
aquatic or floodphin soil commun i t i e s . Tlie general types of effect.! of concern include 

" mortal i r y , growth, or reprodluct IVE: effects, res nil ing fro tn di tec t e:< pos lire t o conl Eirn inanl s tli Eil 
affect a si gni fican t proper! ion of a receptor populati on. 

11 mortality, growth, or teptoduclive effects resulting ftorn exposure t o contaminants that liEive 
bioaccurnulafed in the s:c olog ical [bod chain that affect a sigjnif icEint proportion of a (hi,gheit 
troph ic lev el ) rec E:ptor popu lation; and, 

11 indirect e f f e c t s associate! with a subsJtantial reduction in abundance of prey populations. 

Field population and community studies wen: implemented to evaluate potential populEi t ion- levE:! 
effects ( e g  , survival, growth, or reproduction) or community- level effects (e.g., species rich ness 
Eind Eibuindance) associ at EM:! with exposure to Site media The six assessment endpoint receptor 
groups selected fat the BliiRA include: 

(1 ) Aquatic and flood plain i n vertebrates (crayfish, ea n h worm1:), 
(2) Deme isal and onimvorou s f i sh , 
(3) Pelagic, piscivorous, or serni-piscivoious fish; 
(4) PIISCAVQIOUIS marmrial s and b irds; 
(.:!) Insectivotous iriariiinals an d birds; and 
(6) Oiumvorous niEirninals and birds. 

Tins: BliiRA wil l Eivaluat t : t h e p t o t e c t t i o t i atul rmaLntenance of co rnmun i t i e - . Eind'or populations of 
the receptors identified above Then: are mmltiph: niE:asutes of effect fot each oft .be BERA 
assessment endpoints Many of these measures of effect depend on the evaluation of historical 
Eindl/or tecentlv collected biotic and Eibiotie data, including analytical chemistry data for iiuface 
wEiler, sediment, soil, and biological tissue. 

Table 1 originally presented in the F'SP (Maiding ESI:!. 2001 b) identified the informat ion ttuit 
w o u l d be needed to rasiet pirojEsct goals and objectives This table formed the basis of the 
BCRA'BliiRA f i e ld collection activities conduclal i n the summer of 2001 

IvllACTEC Eiiî ineCTihnig aincl CatiMiiliting., llitic. 
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The objectives, of this, section aire as (billows;: 

11 10' provide a summary of the historical (.issue and ab io t i c data for the Si he (as, presented iim the 
Work Plan [Harding ESE, 200la]); 

II lo presenl the dala needs, idenlif ied based on the available data ('as presented in the1 FSiP; 
Hard ing BSE, 200 lb); 

III lo pnovide a presentation! of (he data Ifbr media sampled during the I-ICRA/BE:RA summer 
2 ()"() 1 sampling effort; and 

111 to identify deviations Ibehveen proposied and actual samples collected/a.naly:;:ed and lo 
evaluate dala usability for I he data co Heeled during the BCRA/Ei EiRA 2001 field sampling 
effort. 

The method:; used lo achieve Ihese objectives lire: as follows: 

111 HIislorical dala for tissue and abiolic media, weire reviewed and summaii;!,ed ('as; presented in 
the Work Plan [H arding ESE, 2001a]); 

111 Elased on the available data., the pirqjeel team i idenl i f i ied remain ing data needs, loir completing 
the human lieallh and ecological risk a.Bsessrnenls(see I'SP; H'airdiimg, ESE!, 2001 b); 

111 Field acti v il ies were c ondiuc ted during 'the snimiiner of 2001 to add ness these dala needs:; and 
111 Based on the result!! of I he irecenl field effort, deviation:; from what 'was proposed versus what 

was, actually collected in the field and analyzed in t h e laboratory were identif ied Dala 
liiniilations (as; they relate to the irisk assesisnrienh,) have been identified and their implications 
d iscussed. 

Section 4 . 1 of III is report provides; an abbreviated summary of the available historical dala that 
was previously presented in the Work Plan (Harding ESI:!. 2001 a). Data needs were idenlified 
based on wlial data were already available. Section <\2 presents those dala needs (as presented in 
I he FSP; Harding EiSE), 2001 h). A ,suirnrnary of the field collection activities; is, also presented in 
Section '1.2. The validated data were grouped by medium and exposure area and slalistieally 
summarized as parl of (he data eva lua t ion process Dala suiirinnane'S are included in Appendix A 
lo I his report. A presentation of dala summaries; by media and exposure area is; provided in 
Section 4.3 Deviations lioirn the proposed data, colled ion activit ies are also discussed in Seel ion 

Section 4.4 identif ies deviations, from proposed sample collect ion and physical and chemical 
analyses, dining the EiCRA/BEiRA 2001 field program. Seel ion 4.5 presents a comparison 
between human health and ecological project action goals (IP'AGs) and achievable laboratory 
limits, which c o u l d affecl the assessment of risk at I be Site. Recommended delect ion l i m i t s used 
lo support the h u m a n health BCR.A a.nd the B>E;RA are compared lo Ihc achievable laboratory 
l i r r i i l s . Seel ion 4.6 provides a brief review of the biolic and abiotic data as it relates to 
frequencie:; of detection for various chemical groups, specif ical ly diioxins ( i . e . , 2,3,7,8-TCDE)) 
and hexachloroKanlhene (1F-ICX). A discussion of the identified data limiilations and implicat ions 
with respect to quantifying nsk al I he Site is; provided in Section 5 of this; report 
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As part of Work Plaun ((Harding EiSE, 200la) preparation, historical analy t ica l clala for buota 
collected mi (he Woonasqua tucket River, as well as for Silt : sediments, surface water. :i.nd swill 
were compiled and reviewed. A siJinriirnary of the hiistonical data is presented here to provide a 
bas,is for the data needs identified in Seel ion 4.2. This; infornnat ion 'was used by (.he project team 
lo identify additional data needs; in prepaialion for the BCR.A/BER.A 2001 field sampling, effort 
The historical data that are available are discussed below 

Lirniled historical tissue data are available foe fish. The project team determined thai Iheste data 
would be insuff ic ient lo adequately characterize risks; at the Site Moreover, laboratory validation 
reports are iiinavailabile and the analytical methods; employed are not consistent with tho;,e to be used 
duir ing , (lie BCRA'BERA 2001 sampling and analysis program. 

Hisloirical soil data are avEinlable loir areas in a.nd downg,radien1 of the source area down to Lymam 
Mill Dam. These samples con si sit of bank a.nd floodplam samples as well as source area samples 
and residential soil samples. 

Historical data are available for floodplain, bank, and aquatic sediments. Hoodplain sediment 
data are available for (.he Allendale and Lyman M i l l ireaches and nn reference areas of the Site 
(Assapumripsel Brook and in Che airea of Greystone Mill Pond) Bank sediment data aire available 
for the Al lenda le and Lyrnan Mill reaches and in Greystone Mi l l P'ond. No floodplaiin or bank 
sediment data had been collected for the Manton and Dyerville ireaches. Aquatic sediment data 
are avai lable for the Al lendale , Lyman Mill, Manlon, and Dyervil le readies and in reference areas, 
of the Site. 

Surface water data a.re available for the Allendale and Lyrnan M i l l ireaches andi in the area of 
Greystone Mill Pond. According to (.he January 2001 database, no surface wateir samples had 
biEjencollecled liroirn the Manton or Dyerville Reaches or firorn Ass,apunipse1 Brook. 

Avai lable informal ion (as discussed above) was reviewed lo del ermine (tie need fbir additional 
data loir successful ly accomplishing the planned biota consumption and ecological risk 
assessments. The database was; queued loir diistribulion of the samples co>llecled and chemical 
analyses performed for each of the EAs. The adequacy of the reference sample and upstream 
sample results was also evaluated A detailed sunriirnairy of Site data available by medium and 
exposure area, which presents number of samples and lypes ofar iEi lys ,es performed, was provided 
in Table !!-! of the Work Phin (Harding ElSE, 2001 a) Although the spatial coverage of sampling, 
locations w i l h i n the Site appeared adequate to characterize base l ine ecological risks., (here were a 
number of data needs ident if ied by 'the project teEirn that would be r e q u i r e d to characterize 
potent ial human health biota consumplion and ecological r i sk s . These data needs are discussed in 
the following subsection. 

MAC'TEC lE!ii[[>,iiiieenii]i|!; ;aind Coinsiiilliing, Inc. 



11 

A summary of I he data needs by EA. and medium (as presented in Table I of tins: FSP; H a r d i n g 
E S E , 2001b) is ; provided in Table I. Table1 I presents (lie dala collcctioiri needs (mini\xr of 
sample!! foe cacti tried iunn aind t)A) proposed by I he project team m I he FSP amd, m addition, 
provides a column that shows I he actual 'number of S E i r n p l e s collected by medium and E:A dur ing 
The BCRA/rl-l ERA '2001 SEinn pil ing, progjarn. 

" Biota Tissue Samplinig 
" Field Po'ipnilatKHi aitid Community Studies; 
" Sediment S E i r n p l i n g 
" Surface Wateir Sampling 
 Flood p lain Soil Sara p Inn g, 

Data summaries loir (he above sampling iresults are pirovuded in Appendix A. Provided u n t J n e data 
suiiirirn Einiesi are raw results and summary slat:is.'tncs, iirichidmiig, the frequency of delectiom, range of 
delected concentrations., mininuim and rnaLiiirnum sample quant i ta t i ion limits (SQLs), aind1 the 
average of all s.arnples (using half Hie SQL as the value for non-detects). Note that primary 
sample iresults as well as laboiraloiry duplicate and field replicate resul ts are provided in these 
tables. Laboratory dupl ic Eites. and field replicate '.ample results are mot lac tore d into the 
calculal ion of surnrn Eiry slat is ti c:s 

I n addition to chemical data., laboratory analysis included physical properties. Tbese additional 
dalEi include TOC aind grrann size for soil aind sediment, percent moisture for tissue and abiotic 
media and percent lupid for tissue samples. TOC and grain s.is:e data wi l l be used to evaluate 
coiUEirninant bioavailabil i ty and to categorize substrate habitat type Method detection limits 
(MDLs) are dependent on percent moisture dala to determine sample quanlitatiori l imits that w i l l 
be used in irisk EissesE>nr ie i i i t calculat ions Percent l ip id data wil l be used inn d e r i v i n g biota -sediment 
E M : c L i r n u l a t i i o i i i factors (ElSAFs) for each species. Percent l ip ic l varies notably among fish species. 
For the white sucker, percent, l i p id ranges, iironn 6 to I I percent wel weigjht in exposure areas and 
refe renice are EIS . For the laigemoulh bass, percent lupid ranges firorm l . < ( i l.o 1.9 percent 'wet 'weiight 
in exposure a reas and reference areas. American eel airc biota with high lipid content, iramging 
here from 12 to 19 percent wet weight. 

Discussion of t h e above s a m p l i n g efforls; a.nd the sample iresults aire provided in the following 
subsections and in Section '1.3. l::arly life srtage (ELS) f i sh and egg, samples aind free swallow 
tissue sample;, were also collected and anialyzed as part of I he I:!CRA/BE!RA 2001 sampling 
effort. Summary stat ist ics and raw results, for ELS and tree swallow are presented a = , part of 
Appendix A, but discussion of the results and a.n evaluation of DQOs for these data are prepared 
in separate reports, prepared by others. Note that Appendix A provides 2001 tree swallow data 
only. I n addition, a l l t issue types for tree swallow and ELS arc summarized together. 
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BLS analytical tissue data along with olher study r e su l t s (e.g , photom ic rogiraph s) will be used in 
the evalualiom of risks 1o fish progeny in the 13ERA. Tree swallow data (i e , levels of 
bioaccumiulaling compound-, in eggs, nesl.lnng, (issue, and composilE: stomach content SEirnp>les) 
will be used ini the BERA to evaluate tins: bioaccumulation hazard posed by load chain exposures; 
to lliese receptors. EvaluEit ian of I he ELS and tree swallow data is not wiilliiiin the scope of this; 
report. Additional grrauiridwaler and floodplain soil samples were collected in .2001 by Tetra Tech 
"MIJS. Three archived sedinnenl samples collected by TeliraTedi MIJS in l<)99 were analyzed for 
diiox ins/ftirans, HCX amd TCX in 2001 (FJartel le , 2002n). These data are not included iim this data 
eval luat ion , but will I also be used in t h e risk asses snriemts. 

Foir I he purpose of llhe liiLirnan health amd ecological r isk assessments, data needs included a 
variety of tissue collection activities Analytical chenr i i ca l resul ts for fish tissue collected from 
tine portion of the \Voonasc] ua tucke t Rjveir Ilial constitutes the Site were needed to evaluate hunriani 
heallli risks associated wnlh potential exposures to local populations via consumption of buola 
from the iriveir 

Various biota tissue data were required to evaluate ecological risks associated with receptors that 
may ingest aquatic biota that have bioaocurtHilaled oir bioconcenliraled Sitc-irelatcd compounds in 
their tissue. Fish sample's would be used to evaluate po ten t i a l risks to ecological receptors that 
ingest fish and other organisms that have tnoaccurnulaled Site-related compounds in l.heii tissue. 
The t i s sue data wi l l be used dureclly in the BE:RA to estimate both direct effects to the sampled 
organisms and po ten tua l bioaccumulation risks 'to consuirnE:r specie s. Addi t ional biota tissue data 
needed to support IheBERA included crayfish, emergung aqmalic insects, and earthworms. 

Crayfish wouId be collected in each exposure an:a to evaluate aquatic 1fbodlcliiainie»|M)5Uires in the 
BERA. F'loodplain imv eirtebrates (earlhwoinrns) vrould be collecled in each exjuosure area to 
evaluate worm-eating wildl i fe exposure is and to estimate direct lto!<ic.ity to soul fauna based on 
measured tissue burdens of binJEiccumulat i i i i ig , compound-,. 

Fish samples were collecled from the four EAs to evaluate human hea l th r isks Eissodated with 
eating f i sh from the four rcacluis of the Site (Allendale, Lyman Mill , IVIanton., and Dyerville 
Ponds') I n addition, fish samples were collected from the reference areas (Upstream and 
AssapurnpsEJt Brook). 

Three biota species were tinge ted for collection. The objectives of (he ecological risk assessment 
required thcil representatives of both demersal and piscivorous categories be included in the 
sampling program. F'reliininary Isirget species included w h i l  e sucker and largernouth bass. The 
I bird ta r gel species, focused on meeting requirements for the human health fish consumption 



assessment, is; 'tfie Atnieir ic Ein eel. The specific species collecled for tissue anEilysis to support the 
BCRA and the BliiRA weire based om aviiil.Eibiilil;y of species; nn the collection areas; and the need to 
represent different trophic level:; in the ecological irisk assessnueirit. V/hen field activities were 
implemented, if (lie larget spieeies were nol available in abundances necessary l.o meet SEiraple 
number requirernenls, ident i f ied '"allernative" specie:; (as; idenililfied in the Work Plan) 'were 
selected billed oin the project objectives Eind irelalive abundances. Areas of fish collection are 
shown on Figures 'I and !>. 

The EICRA will niiiclude evaluatiion of both Anneriicao eel and laigemoulh biissi. Whole body 
analysis was conducted for I he eel Tor the largernouth bass, fillet Eind offal weire collected 
Large irnou th bass f i l l l e t samples were analyzed lo support (he BCRA beca'iise this is (he portion of 
llhe fish that is. lypiically coiiisuined. To evaliiEite ecological iriisks., (lie offal portions (i.e., 
r e m a i n i n g lElesli, bones;, and internal oirgamisi) 'were als.o analyzed and whole body tissue 
concentrations, we're denved as the wel• weight weighted average of the ,s;epanite f i l le t and oflal 
analyses. Separate f i l le t and offal aualytic-al resul ts , aire provided in t h e Appendix A data 
sum ma ries. 

I n addit ion lo thetis.s;ue samples from the three species; ident i f ied above, addntioiiiiill tissue samples 
were collected specific: lo support, the evaluation of ecological risk:?; at the She. These Eidditional 
tissues iiincJuded crayfish, emeir,giinig maiciroimverlebrates;, earthwornris, and various samples 
collected as part of a swal low population study Sampling locations loir crayfish, emieirgnnij!, 
ins.ecls,, and earthworms aire presented on Figures 2 and 3. 

» aquEitic irnacroinvertehrEite coirninunily survey in riverine environrnenls, downstream of the 
She (fol lowing the nriulli-ha'biUit Eipproach outlined in F 'Eip id Bnoassessiirient Protocols (RBF) 
for Use in WadcEible Streams Eind Rivers,, 2nd Edition [Bairbour et a I  , I9W|') The s,|>ec ific 
focus, of I his sliiidy was to evEiluate Ilie polenlial effecls of discharging groundwater in the 
reach adjacent lo the Site and lo a-sses;s Ilie polenlial role that surface water COPCs and 
nu l i r i en t s may have on thus coiiriirnninity; and 



Several surveys, were completed to evaluate the impacts lhal Siile-related OHM may hEive on 
invertebrates., fish, and aviam populations and/or conrirn u ri il ie s. P o p u l a t i o n - and conrimun ity-leveI 
studies collected information relative1 to population abundance, species richness., relative 
abu ndance o I" polllut ion- sic risitive spec ies;, iind irepraduct ive succe ss;. 

A f i sh population and connmonity survey was completed i n lo t i c and lenlic (i.e., pond) 
eii v ironment s downstre Eirn of the Site and iin reference are EIS folio wing the framework of the Index 
of Biol ic Inte airify (IBI), a:; ouil l ined in Rapid Bioassessrnent Protocols Tor Use iin Wadeable 
Streams and River - , , 2nd Edition (HiEirbouir el ail , , 1999) II:!I metrics, were estimated loir CEich fish 
cornrr iuni ly sample to assess specnes, richness and rehtive health of foraging guilds withinn the 
study area. The draft Bioasisesisnuent Report of the Push Community ("Mormandeaui Associ site;,, 
200;! EI) p rov ide results of llie 1131 assessment These iresults wil l be used in I he El ERA. 

Similarly, benlhic nriaciroinventebraite1 (xinirrujin ity evaluation and liiEibitat assess>rneml wa.s conducted in 
riverine tiabitiits; following the [humewoirk by ESarbour el al. (1999). Tlie dralit Beirithic 
IVlacroniivertelbirale 13 ioassessrn ent. Report (Norman deau As=,ociate'>, 200 2b) provide resiills of the 
R13P assessinenil Thesie results will be uisied in the BERA 

Sampling airea s for the IBI, ic hthyoplamlrtoni tows., an d R13 P a re piresented in Figures 4 and 5. 

4.2..:! S udinnenl!!! :i nii]'i \h\g 

4.23.1 D;il;i Needle 

AclditiioiiEil sedinnent samples were needed in the areas; of crayfish sample collect™ to estimate 
I rapine transfer factors; Addit ional sediment samples were also required lo conduct t h e 
hiboratory rnacroinvertebrate Ibioiissays ineeded lo evaluate (lie diiect itoxicity that sediment 
esposwe poses to maciroiniverlebrate ireceploira. The \vhole sediment tenacity test endpoints were 
survival, reproduction, and emergence and growth for two receptors: HyaleUa aztecta and 
Chironomits fenians. The re suite of sediment bioassay study are provided in the Whole Sediment 
To »:»<: ity Testung, report (G LEG. 2002). 



••I .1,4 Surfoice Waiter Saiitiupl iiing 

4.2.4.1 Dal a 

Sin rface waler samples were needed to support Ilie aqua t ic mac to invertebrate c oirnrrniraiy sluidy 
that was conducted as; part of the BEiRA la evaluate tine effects of grou ndwater discharge ( i i r i the 
vicinity of the Sile,). 

4.2.4.2 !:i,a nil piliin;E!, S umi nn :i \-y 

Surface water samples wen: collected from sampl ing areas associated wnlti the aquatic 
raacroinvertebrate com muni ly sludy sa.rnpl inig areas Sampling locations are presented in Figures 
4 and 5 Surface waler ,girab SEirapleisi were collected from stalionts co-located w i t h I he 
rnaeroinverte biral e corn numiity study. 

4,2. 'i Fl o O'dpl.ai in Sail 8aimp]liD|>; 

4.2.5,1 Data Needs 

Additional floodplaiin soil samples wens ineeded in the areas of earthworm collection to estimate 
(•rapine transfer factors for b ioacc iiirinu latiiiiig; conripounds airid lo evaluate patteirns of response 
observed inn the soil invertebrate corn rrtutn itv stutdy. 

Flooi'dplam soul samples were collected to support the eva lua t ion of earthwonn tissue analytics 
results and the soil fauna corn rnuimity situdy. Si.Eini p li n g, local tons are presented i n Figures 2 and [!. 

so i l samples were collected lironi statiiO'ris co-located with the soil nnvertebrate 
community sludy. 

DEIM'UFKCAIIOM OF DEVIATIONS. FROM PlflOll'OSED hAMlPLEl COLLECTIIOIS AN 

\NA LYTICAL AdlV IT11IES 

The u l t imate product of data evaluatioin ; sutinrnarjzalion us a set of analytical data in a 
lorrn thai can be used in the quant i ta t ive risk, assess me nt. Data collected from t h e E!CRA'BER.A 
2001 held program were compiled lor each medium by exposure area. Data summaries aire 
provided in Appendix A. 

Eiaclh data set provided in Appendix A wais summarized lo provide the (billowing statistical 
descriptors' (1) the ratio of the number of samples in which the analyle is detected to the total 
n u rnbeir of sarn p k s (i.e., firequ enc y of detectioiri)., (2) iranige of ana ly( ic all quamtilal ion liimil s (Q'Ls). 
('!} range of delected concentrations, and (4) arithnielic mean of reported comceniliralions. 
Rejecled analytical resulls (i.e.., iresults a-Sisi,gjied ant "'R'' qualifier) were not included i,n amy of the 
s ta t is t ical data analyses When calculatiirijE; (lie a r i thmet ic mean concentTalions, ooe-half the 
analytical QL was us,ed as the reported corceinnr al iom for results reported as not-delected (i.e.. 
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revolts assigned a "U" and "'U.I" quialffieir). In addilion lo t h  e data siimraairiies: provided for each 
rnedi u rn/exposuire area conrifoiinatkm, I he raw results by sanriple iden t i f i e r Eire al:» provided. 

The fo l l owing subsections disc u=.s the data s^ts developed for biological I issue (fish, earth worms, 
crayfish, and emerging iitisecls), floodplain soil, aquatic sediment, and surface water. Only the 
fish data ( f i l l e t for largernouilli bass and American eel whole body} will be used in the human 
heallli BCRA. The BliiRA will I uisc all data, s.ets compiled nn Appendix A. As mentioned 
previous;]y, laj'gernouth bass exposures will be based on whole body-derived exposiure 
coirice ntra tnon s. 

Al so provi tied in the fbl lowing, subsections i s the expl anatiion of any dev ial ions fraitni the proposed 
sampliirig and analytical requirernenLs; specified in the Wort; F l a n and F'iiP (I-lardiitig BSE,, 
2(M)la , 'b) US EPA was conisiuilteti prior to making, changes nn the locat ions sajnpled. numbeir of 
samples, collected and/or inimbers and types; of species, collected. In addition, any deviations; 
from the proposed versus actual ajialys.es performed (for c h e m i c a l and physical parameters) aj'e 
also discussed. Tables I and 2 highlight ithe d e v i a t i o n s from the proposed sanriple s, collected 
(Table 1) and from the proposed analyses performed by the contracted analytical laboratories 
(Table';!) 

4.3.1 Fish 

13 demersal f i sh ( I I 'white sucker and 2 Fall f i sh samples) and 10 American eel. 
No pusc ivorou s fish (e.g., laiir,genriout h ba s.s) col lectecl 
12 demersal fish ( w h i l e sucker) and 1 white sucker egg sample . 10 piscivorous 
fish (largeirnouth bass)., ajid 10 American eel 

pi sc ivorou -. fi sh (1 argemouilli has -,) 
Airnencan ee I 
deirneirsal f ish (brown bullhead), 4 piscivorous f i sh ( largeirmoutin bass,), and 6 

Anriericaji eel 
10 demersal f i sh (whi te snicker), 10 piscivorous fish (larg,ernouth bass) and 10 
Anriericaji eel were col letited 

Deviationsfrom Proposed Local/on and Number of Samples • 
In Allendale Pond, no piscivorous, fish were observed or caught chining the sampling event. At 
the tiinrie of sampling, the dam had been breached and the pond had become a shallow (i e , less 
thaji rwo feet deep) riverine channel. 'Hie resulting h a b i t a t (i.e., post darn breach) no longer 
pirovuded adequisite habitat for lajge piseivorons fish. Pish were likely e i t h e r swept downstream at 
the t ime of the darn breach or migrated uipstreajn. 

Aisapuirnpset Foind was sampled exteins ive'ly; lioweveir, field personnel we ire unable to meet 
specified data requirements. 
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The Dyerville reach was sampled and no piscivorous f i s h were observed or can glut. Arnedcan eel 
wds the only species observed mi abundance that 'would p r o v i d e enough t i ssue for (he required 
iairmple analyses. Therefore., the decision was; made 1.0 sample ' thus; sipecies. The dann below t h i  s 
ireach had been breached fait many yea.rs and llhe s h a l l o w riverine habitat does irioit provide 
adeq'iiale habitat loir lairge piscivorous; fish species. I n any case where a s ing le fish did not meet 
the rn iniiiTiiLirn weight irequ ire me tit liar the required Einalyses. a composite of multiple fish was 
collected for analysis. The two Fall fish samples from A l l e n d a l e pond were composite sarnples. 

The number of samples of each fish category at all other E As; are consistent with those proposed. 

43.2 CoiylfiislliL/AqiJiisi I\c 

Samples Collected' 
As shown in Table I , during the BCRA'BERA 2001 sarn p i HUB, effort the following paired 
:;rayiis;h/aquat]ic sedirneiril: samples and invettebrale bioassay samples 'were collected: 

3 crayfish and 3 sediment! samples; 3 bioassay sediment samples 
4 crayfish and 4 sediment samples; 3 bioassay sediment samples 
nol required per the FSP 
nol required per the FSP 
1 crayfish and 1 sediimenil siainiple: I bioa-,s;ay sediment sample 
4 crayfish and 3 sedimenit samples, 1 bioassay sediment sample 

Deviations from Proposed Location and Number of Samples. 
An addi t ional cniyfish sample was analysed in the upstream e x p o s u r e area. This sample was 
subrnitled to the laboratory with a request! lo hold analysis; in the event that sufficient sample 
volume was not obta ined, This sample was inadvertently analyzed by the co>ntracl laboratory. 
All other actual samples collected are consistent with the number of samples proposed. 

43..:! Eni<erjE|]i]ti|!; Insect:'. 

Sampfos Collected: 
As shown in Table I , during the I3CRA/I3 ERA 2001 sampling effort the follov/ing emerging 
insec t samples, were collected: 

AJJenidale: in one col lected 
I composite of !> samples 

De viaiions/rom Proposed Location and Number of Samples' 
In Allendale Pond, the emerging insect traps did not collect enough insects to provide the quantity 
of sample required to complete chemical anialyses. The darn at Allendale Fond had breached 
prior to sampling, resulting! i n this reach n:veiling back to a river channel Emerging insect tiraps 
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were placed no available backwater areas; however, wEile i r levels conlinued to drop d H i r i n g Line 
sampling period. The traps were moved once during Ihc sampling program, but low itiveir flows 
re suited in the scdiirneirits in the relocated areas also becoming exposed. No emerging insects 
were collected from Allenidale Pond as a result). Held p e r s o n n e l collected SEi rnp l e s from each of 
I he five traps from Lyman M i l l and the upstream reference ajrea. Iloweveir, in both cases, the f ive 
samples collected were composited due lo insmf i f i i c i e t i t tnonriass. 

Samples ('.'affected. 
As sliown in Table I , dimming, the EICRA/EI I:)RA 2001 sampling effort the fo l lowing paired 
earthworm'floodplaiiti soil samples were collecled: 

AJjej!da]e !> e Eirlhworm and 4 flood |) lain soil s Eirnp Ie s, 
Ly.!3EL-l!lMii!: -' '• Eulliiwonn and 3 flood p la in soil sample s. 

not tequiircd per Ihc FSP 
not required pen (he FSP 

!: none col led ed
 

4 earthworm and 4 floodpla ini soil samples,
 


Deviations from Proposed Location ana' Number of Samples: 
Sin liable habitat for earthworms was, not found 1111 the area idenlified inn the Work Plan for 
Assapumpset Pond. lrl was determined mil the field that I he soils were likely loo acidic for 
earthworms, to tolerate as none were ifbund in inuiineious tesl pits dug, in I he aiea. Therefore, an 
aliternale local ton was selected in a "non-i impacted" (i.e.. up stream of Rte. <1M, inn the floodplain 
adljacenl l o l h  e Woonia-,qualncket Riiver). 

Sinni la i r ly , only (wo suitahle floodplaiiri/earlliv/oinnn location!, were identified and sampled in the 
Lyinan Mul l Ponid area. The location:; thai were previously idenlified in the Work Plaji and 
during reconnaissance did not provide adlec[uate ' f loodpla in liabulal or yield adequate earthworms. 
There lore, line one a d d i t i o n a l sample that was to be col lec ted in Ihc "impacted atea" (i e , Lyinan 
Mill I Pond) was moved to the "impacted" floodpl aim ha bitEii iin the Allenidale Pond area. 

All other actual samples collected are consistent with the inumberof scruples proposed. 

<13'.5 S uirfiwe W Hitter 

Samples Collected. 
As shown in Table 1, during the BCRA/'BERA 2001 sampling effort Ihc fo l lowing surface water 
satnpl es were collec led: 

surface waler samples
 

2 surface waler SEirn [) Ie si



not fequiircd pe r I he FS 
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2 surface wa ter samples 

Deviations from Proposed Location and Number of Samples 
Foir Greystone Mill Poind, the upstream surface water sanriple, which was to be collected in the 
vicinity of the RBP station was not collected Iliere Both the RBP statiiom and Hie surface water 
sampl ing local ion were moved to .Allendale Poitid, w h i c h had become more suitable for the RBP 
analysis; clue to the breaching of the Alleindale Dam. 

For Assaipumpset Fond, the second sample Ilial was to be collected in tlie stream flowing from 
Assapurnpset Pond was eliminated because (lie s'trearn below the pond is culveir ted, and il, %vas not 
clear that there were no other impute to Ilie stream prkn to i l "day-lighting." Ill was determined 
following, a discussion wnlli DSIII'A during iiile reconnaissance thai the second sample could be 
eliminated. 

4.4 ID E,V i AT IONS. UN CHE MIKCAL AND PHYSIO* L A NALYSES 

Table 2 provides a suininnairy of chenniical and physical data analyses performed for the samples 
collected during the BCR.A/BEFLA 2 001 f i le Id sampl ing effort. Deviation from wlial was 
proposed iiri I he FSF us identified by shad ing. The only sample analyses performed foir emerging 
insects include diox ins/furans and PCB. ixingen ers There was insufficient in seel bioirnass 
available to perform the other analyses proposed for these samples (i.e., PCEis/pesticides., metals, 
and trie thyl mercury). 

The a.tialytiical data were further evaluated for u s a b i l i l y by evaluating QLs. This evaluation is 
conducted as one cornpoitienl in delermnning tin: potential impact of limits of detection on the 
results, and conclusions of the planned risk assessirneirits. I f a data set has a high frequency of 
''non-d elects'" and the limits of detection are elevated with respect to <: once nitrations thai are of 
potential co'ticeinri to human ot ecological receptors, those l inni ls of detection could have a 
significant impact on the results and coinclusions of the insk assessments. During pitepaitalion of 
the F'SP and Quality Assurance Project Plan (QAPF), the human health and ecological ri?;l< 
assessors identified FAGs that would be adequate to ensure that concenlrEitions of concern in Site 
media fitoni a risk oit regulatory perspective would be detecled and quantified. The lower of the 
human health and ecological FAGs were identified as. a data quality objective l o r each parameter 
by medium (as i shown in Tables '! through 6). 

The expected .Achievable Laboratory Limits (QLs) loir var ious media pitoviided in Worksheet t!9b 
of the QAPF (Baltelle, 2001) have been compared lo the PAGs in Tables 3-6. A summary of 
those comparisons is provided below. The .actual quant itation H i mils; for Iliese ajialys.es. cant be 
viewed in the data siumrnary tables, in Appendix A. Typically, actual (]iianlitation l imits were 
consisilenl with the e».|>E;cled Achievable LaJhoratory Linriils. , unless a sample was diluted prior lo 
ana lysi s. 

Table 3 provides a co'tnpaitison of Ihe FAGs lor soil to the prqjecled Achievable Lahoralory 
Limits QLs for s,oil ptovided in Woirkslheet l/9b of the QAPP (Battelle, 2001). The QLs aire less 
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than or equal to the PAGs for PC 13 5, (Aroc lors). The QLs exceed associated PAGs for 9 of liie 20 
pesticides by a magnitude of less Ihani 10 limes The d ic ld i r in QL exceeds the PAG by !>!) times. 
Foir PA'f-h,, I he QLs are less I hem oir equal lo I he PAGs except for two (beiii;:o(a)pyirenie and 
dibena(a,h)ari1hxa<:ene)i. I-loweveir, the nria||;nituidk: of exceedance is low. Foir four inorganics 
(arsenic, cadnriiuinri. mercury, and thallium), QLs; exceed PAG,;, by between 10 and 50 limes The 
rnosil motahle exceedances of PAGs occur for dioxins and the PCB congeners The majority of 
clioxin QLs. exceed PAGs; by less, than SO times. Three dioxins have QLs; that exceed PAGs by a 
greater magnitude (between 125 and 625 times). Significant exceedances of PAGs occurred for 
I he PCI3 congeners. The raagni tildes; of exceed ances ranged from 10 lo 91,743 times; tin: PAG. 

Table 4 provides a comparison of the PAGs for sedirnenl lo the Achievable Laboratory Limits 
(QLs) for sediment provided in Wo-rkstieet #9b of Hie QAPP (Batlelle, 2001). As for'soul, (.he 
QLs are less than or equal to the PAGs fbrPCBs The QLs exceed associated PAGs for 1 1 of (.he 
20 pesticides by a magnitude of less: tham 12 Urnes The diieldri ir i QL is 59 times the PAG. The 
QLs; iire less than or equal lo the PAGs loir all PA His. For fou r inorganics (a.rsenk,, cadrniunn, 
nnerciLiiry. and thall ium), QLs; exceed PAGs by between 10 and 50 limes. The majority of dioxin 
QLs; exceed PAGs by less than 50 times. Three duoxins have QLs Hi at exceed PAGs, by a greater 
magnitudle (between 125 and 625 t imes) . Significant eweedairices, of PAGs occurred for the PC1B 
congeners The magnitude s; of exceedances ranged from 10 to o ver 91. (MM) limes Ilie PAG. 

QL generally exceeds the PAG by about 100 limes The magnitudes; of 
generally low for pesticides (less; than 12 times), except for toxaphene where the QL exceeds the 
PAG by 250 tunes. For sennivolalille organic compounds (SVOCs) that include phenols; and 
phthalales, the magnitude of PAG exceedances ranges; from 2 to 98 times. 

Table 6 provides; a comparison of the PAGs for t i s sues lo (lie Achievable Laboratory Limit,-, 
(QLs) for tissues provided in Worksheet <"% of the QAPP (Batlelle, 2001). In general, I he QLs 
are less than or equal to the PAGs for pesticides;. Tins: Ql s; exceed associated PAGs for only 6 of 
the 20 pesticides by a magnitude of less than 10 times For FCBs, QLs exceed PAGs by a 
magni tude of 12 times The QLs are less than or equal lo the PAGs for all PA His., except two 
(beni;!o(a)pyrene and dliben..i:(a.,h)a..r]thracene). However, the magnitude of these exceedlancs: is 
low, For inorganics, PAGs exceedances are generally minor. The QLs loir two inorganics 
(arsenic and cadmium) exceed The associated PAGs by less; than 50 times. Again, the irnosl 
notable exceedances of PAGs occur loir diiowlns and (lie PCB congeners. The majority of dioxin 
Q'Ls exceed PAGs, willh magnitudes nuipmg; from 3,6 lo 3571 times. The magnitudes of 
exceedances of PAGs for PCB congeners were generally less than 30, with two exceptions; (PCB 
126 and PCB [69) 

The discussion presented above conce.nriing the. ratio of Achievable Laboratory Limits; and PAGs 
by its;eIf might suggest that the limits o f dets:cl iom cou ld significantly impact the phinned risk 
assessments However, the significance of Uhose ratios for i he risk assesisrnenls; is also affected by 
another important parameter. Tlial parameter is the frequency of detection (and by association 
the frequency of nion-delects). The available data indicate that ('here is a very low frequency of 
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'•moil-deled:," for sediment, floodplain soils, a,nd biological tissue loir EAs, (lie background 
local ion, iiirid the upstream local ion for dioxiins, H 'CX, metals , pesl icicles, and P'AHs In other 
words, (lie l imi t s of detection lhal are greater lhan the PAGs are am nssue that occurs; very 
infrequently, and theirefbre., would have a mininnal impact on ris. l< assessmeirit activities 

'1.6 FRELIIIVHM ARY OAT A REVIEW 

A review of the tissue data sumtnaries (i.e., loir fish, crayfish, and earthworm) and abiotic data 
sumtnaries (i.e., for ifloodplaiti and aquatic sediment) provided in Appendix; A indicate that 
contaminants; of particular concern at the Site (J-IC.X and TCDD) were generally delected in all 
media and .EL! hi g|i freque ncy. 

" American eel was collected lirorn Ilie Allenidale, Lyman M i l l , and Dyerville IE:As and I'roirn 
tooth reference areas. TCDD was detected i n a/7 eel samples collected firorn Site EAs. TCDD 
was detected in all but one sample collected from the reference areas. HO! was detected m 
approximately 80% of samples collected from Site EAs. HCX was; not detected in eel 
collected from the reference areas. 

11 Whi te sucker was collected from the Allendale s a n d Lyrnan M i l l EA.s, and from both reference 
areas. TCDD was detected in ail while siuicker samples collected from Site EAs. TCDD was 
detected in all but one sample collected from the reference areas. 1HC.X was delected in 
approximately 90% of SEirnples collected lirorn Site EAs 

" Largeinouilb bass was collected from Lhe Lyman Mill, and IVIanlon E:As, and from both 
reference areas;. TCDD was detected in alt laigetnout h bass samples collected from Site EAs. 
TCDD was; delected in all but Iwo samples collected from the reference areas. HCX was 
detected in approximately 70% of samples collected from Site EAs . 

II Paired crayfish and aquatic sedimeiiil samples were collected firorn the Allendale and L,ymari 
Mill EAs and from both reference areas. TCDD Eind HCX were delected in all aquatic 
sediment samples; collected from Site EAs and I he reference areas, and in all crayfish samples 
from the Site EAs. HCX was detected in one crayfish sample from the A&sapumpset 
reference area, and TCDD 'was detected in about 30% of the samples collected firorn the 
reference areas. 

III Paired earthworm and floodplaim samples were collected iiroirn the Allendale and Lyman M i l l 
EAs and from this 'upstream re fere nee area. TCI) D and 1-1C X were del ecled in a 11 flood p la in 
soil samples collected firorn Site EAs and the reference areas TCDD was detected in all 
A l l e n d a l e and Lyman Mil l samples, and 1HC.X 'was detected in about ''!>% of those samples. 
TCDD was detected in l'J% of the upstream reference area; however, 1HC.X was not dletecled 
the re. 

11 A n a l y s i s of the compound 2.,3,|(i,7"telrachloro!(anl.hene is associated with considerable 
uric eirta inl y . The large nnajoiriry of anatlytica I resul ts for 111 is compound were considered 
unusable by Ilie data validators primarily due to noiricotnpliainl in i t ia l calibration, low ongoing 
precision and recovery, and low MS and MSD recoveries. 
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Similarly, chemicals wi th in olher parameter groups including PA Ms;, pesticides, PCEis, and metals 
were detected at h igh frequency in all sampled media . As; seen in Appendix A. il is common to 
find many of the constituents within each chemical group detected at a frequency of 100%i. 

Dioxins have been detecled in all sampled media from both reference areas (upstream amd 
A.ssapuiinpse1.). Concenlialions \n reference area:; were general!.)/ hvo or three orders of 
magnitude lower than those in Sile l-IAs,, 

There were some umajriiticipaled re,sults wiilli respect to the detection of HCX in sediment, 
iloodplain soil and biological tis.suie at (lie '''upstream'' location and at AssapiLirnpsel Since these 
location!! are opslream and remote from Ilie Site., detection of HCX (a signature connpoiuirid of the 
Site') in sediments in partuciLilai wa.s not: anileipated. HC.X \vas detected in 3 of 3 .sedinienl 
samples at the "upstream'" location and in l:be only sediment sample from A.ssapumpsel. HCX 
was detected in 4 of A flood plain soils at Ilie '''upstream" location. MC.X 'was detected in 'J of 12 
laT,E;eniouth bass samples from A.ssapuirnpsel. No HCX v/as detected in tissue satriples of 
American eel or crayfish from Assapurnps-et:. HCX was delected in 1 of 4 crayfish t issue samples 
from the "upstireann'' location. "Mo HCX was detected i n tissue samples of American eel or white 
snicker from the "'uipsliream'' location, 

A f u i l I review of the data wi l l be conducted as part of the human health amd ecological risk 
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5.	 SUMMARY AND IMPLICATIONS OF DATA LIMITATIONS 

Key	 c J E i l a l imi ta t ions ; Eind the associated implications of those l imi ta t ions on l in t : human hea l lh and 
ecological risk as s.es Biiricmls are surnmairiased below. I n addi t ion, all data Innriitations w i l l be 
identified and discussed in the Uncertainty .Analysis! of the r isk assessments. 

I . No pi scivorou s fish spec ieB (i.e.. lEirgernoulfi has =.) was col lected in A1 lend Eile Pond. 

Foir the 1BCRA, inisks associated with consumption of piscivoirous fish in A'llendale Pond 
w i l l not be assessed. The existence of Ifms data l imitation will liEive min i i rma l impact MI 
t h e concluBioir is of the human health risk aissessnient. A sufficient number of samples, of 
AmeiricEin eel have been collected The A m e r i c a n eel is the target species focused o>iri 
meeting requirements foi the human tiealth fish consuirnipl ion assesMirienil. Evalualioni of 
t h e American eel ' w i l l provide adequate information to estimate potential biota 
consumpt ion risks in Allendale 

For the I:!BRA, exposure to that 'trophic level in Allendale wi l l not be assessed. This, w i l l 
not have a significant impact on the conclusion:; of the ecological rusk assessment. I t is 
likely tliat potential ecological risks associated with the Allendale reach wil l be driven by 
(tie white sucker, a bottom feeding; species w i t h more significant exposures rcl sited to 
diirect comtact wilii coinlanriiiniated sediments. A s u f f i c i e n t number of white sucker were 
collected in Alleiridalc Fond. 

2.	 Fewer than the target number of c<ach of the Ihirce target f i sh species ( b r o w n bullhead, 
largernoulli bass, and Arne i r i can eeI) were collected in ABsapuirnipset Pomd. 

For the BCRA and BER.A, the feweir number of samples leads t o further uirice ritainfv as to 
whether those collected are representative of t h e population I f 95% Upper 
Coricentratnoiii Levels (I)CLs) aire calculated u s i n g less than 10 samples., (hey may 
represe nt EI less ace uirale estimate of Ithe E PC. Howe ver, Asaapunripset Foirid is. one of two 
reference are E L S , and sufficient data are available firorn the ups t i ream reference area ( tha t 
includes Gre,ys.tone M u l l Pond) . Therefore, t h i s wi l l not be EI s ignif icant issue for the rusk 
Eissessments. 

3.	 Sufficient e m e r g i n g ; insec t biomass was not collected in Lymani M i l l Ponid and iin the 
upstream reference aitea. Those sa,mples obtEimed were composited into a s ing l e sample 
loir each of these areas. S u f f i c i e n t emerging insect biornass could not be obtained to 
represent a single composite sample in the Allendale H A . 

Emerging insec t data were collected to estimate insectivorous bird dietary exposures 
This data l imi ta t ion wil l not have significant impacts on tin; ecological rh.lc assessment 
The	 analysis of fledgling tree swEiIlow stomach c o n t e n t s provides a secotid set of data to 
estimate the exposures and the emeirgiiiig; iiinsecl tissue data t h f i l were obtained can be used 
to corroborEile these results With only a s i n g l e emerging insect composite attained firorn 
Greystone M u l l Pond and Lyman Mill Pond, no measure of v a r i s i b i l i t v is available: 
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however, the tree s w a l l o w slortiEich conlenl analyt ical results wi l l be used lo assess, this 
uncerlai n ty in the BE RA. 

4.	 No paired earthwonn/floodplain soul sample 'was collecled in Ihe AssEipunnpsel reference 
area. 

To compensate for this, an addi t ional paired earlhwonu'fioo'dplain soil sample wa.s, 
collected in the upstream reference area. It is unlikely lhal this dala l imitat ion wi l l have 
s ign i f ican t impacts on the ecological risk aissessrnenl. 

5.	 Although the Achievable Laboratory Limits identified in Ihe QAPP exceeded human 
health and ecological PAGs,, particularly I'oir duoxins and PCEi congeners, the frequency 
of dieted ion is actually qui te high(> !!>[)%). 

The comparison of Achievable Laboratory Limits and the human health and ecological 
PAGs is conducted lo delermme Ihe |>otenitnal impact of higher detection l imits f o r ' ' n o n ­
delects'" on the rusk assessments, for example, at one end of the theoretical spectrum, 
very high detection l imits combined with low dieted ion frequency c o u l d resu l t in a risk 
assessment concluding lhal a particular compound is nol presenl when iin fact il us present 
at concentrations of po ten t ia l concern. The available dala lor this Site perhaps represents 
the other end of the spectrum. The difference between the Achievable Laboratory Limits 
and the PAGs will have minimal impact on the ris,k assessment results There is a very 
small frequency of "irion-detects" loir diox.ins, HCX, PAHs, aind metals in sediment and 
biological t i ssue . For Site-related EAs., the background location, and the "upstream" 
location (lie presence of the analyl.es in tissue and sediments is well established by Ihe 
available data. Therefore, it is highly unlikely ll iEit the ratio of Achievable Laboratory 
Limits and FAGs wi l l have any material impact on llie assessment of human health and 
ecological risks. 

6 The breach of Al lenda le Dam resulted in significant lowering of Ihe water level in 
Allendale Pond Push collected from Allendale Pond may not be representative offish 
current ly presenl in Allendale Pond1. The breach in the darn has been repaired and (lie 
water level in the pond has; been restored. 

Fi;,h samples for the ELS test were collecled in Allendale fond prior to the 2001 breach 
of Alleiiidale Darn. Fish tissue samples from Al lenda le Pond were collecled after the 
darn's breach In reviewing, the HICX and TCDD data for liiLS and fish tissue data for 
white sucker, concent ra t ions appeaJ'to be compairable, i n d i c a t i n g lhal Ihe fish collected! in 
Allendale following Ihe darn breach are st i l l representative of species that would be 
present af ie i r the darn was reconstructed and the pond conditions'were restored. 

The key data l imi ta t ions wi th potentially significant implicat ions have been identified and 
reviewed. None were identified that will have significant implications on the BCRA and 13ERA. 
The data are clearly usable for the estimation of potent ia l human health and ecological risks at the 
Site 
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ACRONYMS
 


BCRA 
BERA 
BOD 
EiSAPsi 

COPCs 
CSM 

EAs 
ELS 
EPC 

FSP 

H.CX 

IBI 

OHM 

PAGs 
PAHs 
PCBs 
PRGs 

QAPP 
QLs 

RBP 
R1DEM 

SOW 
SVOCs 

TCDD 

VOCs 

 Biota Con sumption Risk Assessment 
 Baseline Eco logica I Risk Assessment 

 biochemical oxygen demand 
 biota/sediment accumulation factors 

 chenriiical s of pote titi all concern 
 conceptual site model 

exposure areas; 
ea.rly l i f e slage 
exposure pioinl. co nce ntra/tiion s 

Field Sampl ing P Ian 

hexacliloromrithene 

Index of BiO'tic Integrity 

Preyed Action Goal 
polycyclic aronrial i<: hydrocarl>oris 
polychloriniEited biphe tiyls 
pre li mi nary remedial ion goals; 

Quality Assurance Project Plan 
quantitaition limits 

Rsipi ci Bioassessitneirnt Protocol 
Riiode Is land DC partrnemt of lEiiriviiron rne ntal Mlairiagemieirit 

Suternent of Work 
Eiemivoladile organic coitn|:»oiMuis; 

'tetirachlorod ibcTizo- i -d ioxiiti 

>er coiticctntraition eve 
I. Arm v Corps of Iringi neere 
I. Eriviirommetrtal ProLeetiioiii Agenc; 

volatile organic compounds 
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H·.;cenapntnene 8:3-32-9 1900 No 
HAnthf3cene 9600000 5 

56-55-3 

5 
205·99·2 5 No~~~~~~i~~f~~~;;~; 25 

Hcnrysene 218-01-9 28 
~~Oibenzia,h}antr!racene 53-70-3 28 
!jFiucranrhene 44000 
n.-, _____ _ 

56-73-7 1300000::r-:uur~:~~ 

t~fi~~:::~~~:~~'d ph'"""! i".iL! 

193-39-5 

129-00-0 960000 

5 

\\2.4.5-; ficr~i0ropheno~ 0.51 50 Yes 
112,4-DinitrGphenol 059 
llBis {2-et:1yihexYljpf1t:13f3te "1"17-61-7 12 

85-68-7 1.9 10 
84.74-2 2700 10 
57-56-5 2.6 50 Yes11~~~~J::~:~:E~~i'" 

108-95-2 5.6 iO '{es 2 

w-\:um:nurr. 7429-90-5 B7 

ll,~,nti:T~O(~y 7440-36-0 0_04 

jj.4fsenic 7440-38-2 50 0.15 No 
\\Berviiium 744.0-4~ -7 0.212 Yes 

10 12 Yes 
1300 3.24. 

7439-97-6 0.Oi2 0.0008Ilgjt" 
7440-02-0 
7762-49-2 5.0 

!!:iHVer 7440-22-4 2.65 
HThs;iium 7AAO-Z8-0 .0 

ll~~ren:~fn 
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37001 3400 Ui 
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0:::-,; .................. 
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121765.74. Ji 70905.57 Ji 
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Q.72! 
55.:! 37.71j 

i344.i6! 7rr.33i 

g.vO! 19.53 vi 
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i .4B ij~ 
551! 

1344.i6j 

18.45 Uj 
18.45 U! 

g.OO! i9.53 Ui i6. i8 wi i8.45 wi 

0.:: 

1.29! 
i.48! 

-, 

1.57~ 

i.57i 

i.4~i 
1,57j 

33.93! 

S.??! 
1.S7 LH 

9.4Si 
1.S7 vi 

:.29 Ui 

1.29 Ui 

1.29 U! 

L...:!ArOC!Of-i2S4 ~: J a85.3E! 1297.S7! 
19.53 vi i6. 18 wi 18.45 wi 

!:::::d:::: 
 

!Endrin P.jdehvde 1.48 vi 
 
O.72! :.48 Uj 

iaa::::::a-::sHc "1.57 LH 
i.28! i.S7! :.29 U! 

1.74! 1.75i 2.8B! 1.48 U! 
i.29! i.Sri 

i.S; v! 1.29 Ui 
!Technica! Chiordane 965,66 J! 

it.9S! 3S.2r Ui 

4! i3i35! i i292! 
a.1gB! O.32S! 0.743 J! 
3.94i 4.47j 3.94-i 

137! i28! 
2.08i 1,59! 

i. is! 1.13i 
R3,2! 

3.i4! iO.S! 7.53! !.03 ji 

36.9 Ul 

E64~ .il 
0.?7':.1 Jj 

0.365 J! 

:3.14! 
Co::!per 6~.:! 93.3j aO.B! 51,5! 5? 11 

4! 4! i7355i 215GB! 
Lead 2S6i 

19468! 

0.6761 



C~!1tr~d~;~ ~'!i~!1¢r R~~t¢r~t;~n ;:;rQj:;~t 5up:;rrund 8ite 
 
Nurth ?:'uv~d~H=:e~: HE 
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REPLiCATE 7/15/2001 7/15/2001 

SOL 
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0.000?53 J! 

11.: Ji 
27.3i ?3.8i 
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! :naHlU::: O.338! 0.2Eo! 

37i1 

...... ". _..... - --­.. " ... -_........ . 
 
: .;~;.". •••"o:"-! .... '="'!:::'!:::' 

!1.?3.4.6.7,8-HpCOD 

!i .2.3.6.7 .8-HxCwr­
!2,3,4,6,7,8-H~CDF 

O.002r8! 
!1,2,3.4,6,7 ,8-HpGDF 
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i ! ota! HpCuu 
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i : utai reCur 
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0.01763.ii 
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Cr·AS-FP-400i­ crviS-FP-4002=Frequency of Detection ?verager~ia::dmum ~:. 
SOL saL Detect Detect vvOO-v1 0000-01 
 

I:::. 7/2.012.00 '1 ~":::REPL!C.~"TE 7/18/2001 7fi8/2001 

U: 
i! 

1i 

11 

I 
?1.95579i 
19.509"·i 

4;. i33i 
11.62875i 

35.97246i 
B.18Q3ii 

1~v5j21 ::::; 
2.6342~i 
55,1835i 
1.33157i 

'S.2237i 
122.i8i77i 

37.0RO~~5i 

1i~15435i 

B5.9627~i 
?4.357'5i 

iO.39i7i 

29,;3246! 
r.S825i 

1.25733! 

?i.96579i 

35.972~6i 

1.331 S7i 

146.80r:-;;-:i 

i3.55344i 

iO.39i7i 

f.5525! 

: 

1i .82gr~1 

65.18350i 
i.33i5;i 

i46.80f56~ 

3i.9i94E~ 

37,QE056i 

85.962741 

r.~3904i 

29.7324Oi 
7.55250i 

,26733j 

i 1.62875 Ji 
58.72614 Ji 
12.;5345 Ji 

3::.9;246 Ji 

65.1835 Ji 
i.33i57Ji 

145.80755 Ji 
12,05331 Ji 

177.15177 Ji 
14.:' -:r::-: Ji 
"'1.91945 Ji 
37.08056 ji 

13,85344 Ji 

85.96274 Ji 
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f.539C~ Jj 
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T~bh~ A=2 
 
Summari 5tat;~t;:;!? ~nd Art~:yt;~.i:~ ReSU~!S fur Fsaodps,sh: SoH .. A~jsndaje 


Data E¥ah.:atiQ~ RepQr! 
 
Centr~da;e f''!'la~~r R~~t=::r~t;=::!! Frgj~~t S~p*:1und S=t* 
 

~t:n~ ?faV5f5e:1e2: RE 
 

iviini:::u::: t::~:Hs-?-P-4002-

SQL -:120/200 i 0000-0 i 0000-01 
REPLiCATE 7/15/2001 7118/2001 

!2.2;.3.3:.4.4:.::.6=..Oc!::ch!orobiphenv! (1gB} 

!Perc~nt . -rave: 
!~ercent r~ie:j;Lh!! ~~nri 

ir--ercent Slit 

i.43505! 

2.68T1E! - 2.6E778i 

6. 102r7~ 5.i0277! 

2.gg2ig~ 2.g82i8! 

8.7787i 

i.B8S??! i.88B;?! 

i455.i9?7i! 

25.93! 4S.75! 

5.3! i9.05! 

35.66! 56.?!! 

0.221 3::~ 

1_E0540! 

i. !i4S4j 

8.77870~ 

! .565!8L 

14:;5.19771! 
O.i4ri 

0.5ii 
35.'! 

°i 
9.4! 

10.6i 

0.22135 J! 

11.59143 J! 

i.r1454 ~I 

8.7787 J! 
0.93423 J! 
0.46326 J! 
1.88577 J! 

:.56578 J! 

O. i2! 
45.76! 

."n~: 

14 ji 
35.66! 

B.i4! 6.54j 
74! 91! 95! 

!Su::us; Perce~:! 44.8! 49.3! 54.6i 
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Data EYahlatiQn ~epQri: 


G~ntr::da;s f'l'~anor R;;:;tcr~ti¢n Ftcj~~r Superfund S~te 


:..;:v:~-F'P-4005-

OOOO-Oi 
7/19/2001 7/20/200i 

i2:2i:3:4:4i:5;:o-Heptachiorobiphenvf {i83} 

-~ 

12:2' :3:3':4:4;~6~6;-uGtach!orob!phenvi (i 97) 

i 2;2' :3:3' ;4:4' :5:6;6 i -Non8ch!orobiphenv! 

ir"srcent Coarse Sand 
25.93 Ji 

ipercent Gravel 

. -­iPercent clay 10 Ji 
3r.4d 55.77i 

jTota; Organic Carbon 8.47i 

LSo!ids. Percent 58.9i 45.5i 

13 of i4 i/i3!2003! iO:48 Afvi 



\..'\ 

CTvlS FP 4003 ctviS-:-p-40U:i-
OOOO-Oi 0000-01 

7/19/2001 7/2.0!2.00 i 
: 

!rsrcent moist::rp. 41.:: 54.4! 

iu5, i 14, Tox!c Equ;va;~n:;y :=",:;,erg (TEFg) for PCES, PCDDs, PCDFs for Murnans ana ',f/,;aiire,
Van den 8era. r.;" at aL. 19~~~(12):775_792.

Environ. Health Persp. 
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23.79i 

,An'h"".n. 3i ni'.l'~; """'~~ "',.77, ".,' Ji,Co,,,,,,,,,,, _. :Ji_ _ • '",c.",j 16.311 Jj 

1/13/_'003, ..:;­ ........... _ _ _ !U:~:j A~i 



Average LPX-FP-4004= LPX-rP-4vv4­ LPX-FP-4005­
OOOO-Oi 0000-01 0000-01 

7/i912001 711912001 7/i912001 
DUPL~CATE 

~ 

O.57! i.i4 Ui 
22_23! 

.a , _"
• n. ..-._........ • ..... , .... . 
~.-,: '-"~:'-":. : v~ ..... : i76.45! 

i4.23 U! 

55.72 ui i4.23 Vi 
85.7? U! 

253_05: 253.05 J! 
iArock:;r- i /60 ~: 18.u Uj 

??49!23.67! 

;.!': C.57! 
i.49i n.a7i 

,.,::' 

~: 

i.49f· . ., _.,..
!~nQOSLman ~u~ra!e w!: 1.49! 1.28i 10.3 Ji 

i.i4 Ui 

5.26 Ui 1.14 Ui 1.49 v!· ...... . 
!~: :dn:: p~:denyde v.uti 5.?5 Ui :.49 V! 
i:-ndrin Ketone O.57! 5.26 ui 1.14 vi 1.49 U! 

i.49! G.o!! 1.49 v! 

G.57! i. 14 i i! .. . . . . . 
!HeptaCn!or ~pox;ae i.O?! 1.4:: U! 

C.57! 5_26 Ui 1.49 Uj 

i.49i D.57! i. i4 v! 
i : ~chnicai Chiordane ?07.34! 79.63 Ji 

J!. i9! 15.53! 

20313! 

D.7D4 Ji 
4.?~i 5.53! 

0.649i 
!Cau:::HJ::: i.Sui _ 

27.2! 33.9i 51.5! 33.9i iOri 
7.47! 

iLopper 
25516! 

1/13/2003. 10:48 AF-..-} 

0.6491 

7471 



( 
 

r" ir. • ~ .. ii ... •• •• _ ................. nnr- • r-.-.:
• 'u .......... _. _ ... 
 Average LPX FP-40Q4 LPX-rP-4004­~ requency of Dei6ci:un r..,lHn::: ::J:::i:::::::. 

SOL OOOO-Oi 0000-01 0000-01 

7/19/2001 7119;2001 71i9/200i 
DUPL!Cp.TE 

740i 470i ... ---_ .._.• n,. ..... '"U'..................... ,.. O.159i 
 
.... I ••• , 

:r'!'!E.H"G~~rf tme1ny:; u.OOQ767i 0.000159 Ji 
3.48 Ji 

'-': i9.5i 25.§ 
0.586: O.779i V.779i 0.7 r9 Ji 

'-': O.407i v,4Q7! 
0.2;91 0.5751 0.575! 

ivanacm..h== 31.5i 35.51 42.6! 
9f.:::j i i 50! g7·~i 

....: O. i i :84i 0.261931 u. i i r84 Ji 

i?3.7.5-Tcnn 0.421071 

: .. " .. ,.", 
:UL:""::"": 

j2.3.7.8-; Ci1F 

(LO(=J61 Ji 

O.02236iOJ10233j a.G7ZZi U.03230i 

o.ooosr O.Dii54i 
0.074391 

O.O:J!i4~ i.7393ii O.71486! O.348i?i 
0.43/551 11 1R023i 

O.u355ii 
i1,7.:;;,7;8 PeCOr 0.00085! 0.004911 0.00088 Ji 

0_00134·Ji 

i i ,',3.4.7.5-HxCDF O.OO~v!i 
U.Oi394i 0.00166 Ji 0.01113 Ji 

i2.3.4.6.7.e-Hxr:nF 
i ': ;2;3;7;a:g~~-L~CUr-
i i ,?,3,4,5, 7 ,R-HpCDF 

j : uta! HpCDe­

, _ O.Oi97~' 

U.00131j O.025i5i 

1.130U7j 

O.0020oi 
O.39597i 

u. i 1Lei 3.3059i 
0.00744! 

0.0301 ri 0.60505! 
1.97565i 

u.Of:i2j 

O.01304i 

u.Oi4r ri 0.00419 J! 
O.07377! 

1.13007 Ji 0.:3703Ji 

0.04075 i 0.08924 Ji 
0.15409·)i 

i.36030i 
0.05964! v.OO?44 Ji 0.i6136 Ji 
O. i4484i 

O.i466r Ji 
0.0373 Ji 0.11918Ji 

Page:3 of 14 
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'. 

Data Evaiuateon Report 

Average LPX-FP-4004- LPX- FP 4u04- Lr,,~~-~ P-4005­
SOL 

Frequency of Detection 
Detect 0000-01 OOOO-Oi 

7/i8/200i 7/1912001 7/19/2001 
DUPL:C.~.TE 

0.11428i~-rvionochjorob!pheny; (i) 

- ----_.............. 
 
v.\."v-="'-'-=": 

O.Oi 138i 

..... "",~.-",,,":O,03202i U.U~LUL: O. i5955i 	 O.323ii 
0. i9493 Ji 

2.3-: ~;chio!Ghipheny! (~) 

O.00909i 

2~5-u!ch!orobiphenyi (9) V.OOSuS! 
O:009Q9~ 

O.Oiiii 

.......... ",.,." ....... 
 

......1L..I ••~.'" ~ •••. I.IL": 
- ---- .., ......... .. 
 O.09425i'J.'Jv~'J=: 
.............. "",..,.... 
 
., ... un un O.03896iv.'..!'..!~'..!~: CUJ3895i 

O.8t29]! O.4595~i 

O,OE4i5i 

- ..... -. ~-.III ..... ~ ......... . 
 

v.'..!=~= ....: O.-17778! 
Q,33617!- ----_ 	.............. .....
-

v,"..:~~">..l;.;:: 

'" ",.,.~,.,. ....... 
 
V;~L n.:q 
- ..... -- .' ..... ..,•• #.
v.v:uu:: fJ.u7435i u.v7435! 
".... '" ",__ ,,.""." ..... ". 
~._ .. , ......: 
' ........ -... 
 
u. : 'J'JU :: 

O.0643! O.U3493! 	 0.0643 J! 
O.OB84Gi O.09846i O.05?34! 

O.12534j 
...... "',... ........ 
 
" 1 ....... ,._.
O.i?548! ' ..!_ • L...~ ..-r'-.. : O.73902! 
" •• ·.L·L.... O.11226! 	 O.2ii?!'J.v..!.uu..!.: Q.2ii?! 

1 - - _. • • ••• • • A_. u.3r8Sbi.!2;2';3;3'-: S!fi3c::;orODlpneny: (4U) 	 O.173.22i O.5541! 

O.3r9r8i 
3.?1474 Ji 

~ - - ...... .--. 	 0.04".,-.:R:. 0.1181.: O.Or994i. 0.1151 AJ!
!2;L';4;5 :etr8Cn!OrO!J!pneny! \~V; _ ~ 

i.005r2! 

2,3,4!
1 
6-Tetr~Gh;Qrnb:phGny: {54; 

_. .1 

U.1 c!JH1! O.rrSi6! 
O.50665! 

3.3;.4.4~-Tetrach!nroh;pheny: {7?) O.130GB! O.4i288i 

U.HHUr1! 

u.i-1835Ji 

:J.u2i08 j! 

O.7751u! 

?45189 J! 
O.412EEJ! 
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Tal ( 
 

LPX-FP-4004 LPX~FP-4004= LpX-r p .. 4u06­
Deieci OOOO-Oi OOOO-Oi-. .................. ...
, ....... ,...... 
 

!! 
~ 

!~!~'...!'...!! 711912001 
- - . - ._­.--.. .. .-~.. ...-' .... . 
:..:Ur'"L:\..,;...... :::: 

v.Or !46 Uj 

?30184i 
~2;2' ;3;3;;o-pentachiorobipheny! (54) 1.34798 Jf 

1.04097i 

: _904BSi 7.44 -: 11f 7.44117·.n 

O.8S9S3i 2.947v·1i 1_90327i 2.94rvi J: 
D.4333ii 

O.04208i O. i5575i 
8.83673 Ji 

3.3:.4.4:.5-Pentach!orohipheny! (1?6) O.046i3i [} 04251 Ji 
O.98934j 2.3494i 

7.cU4r2i iO.99404 Ji 

2,?·.3,:r,4.6 HR~Qr:r~:{):uDipr~t!::yi {13i) O.053?i O. -1-lB09i O. i i809 Ji 
? ,?' .3;3;;4;Oi -H~xdLh!orobipheny! (i 32) ?05364i 3_6993oi 

u.9i070i :_24478 Ji 
i.3ii6iJi 

0.09088: 0.09088: Q. i3999i 
U.! i 15? Ji 

0.~580Ri :_OR036! u.r247ii 1.08036 Ji 

3;3';4;4;;~~~;-Hexachiorobiphenyi (i 69) 0.090BBi O.09088i O.02696i 
0.35874 Ji 

i.8i5ii 2.04737i 1.93124i i.8i5i Ji 

O.i!475i O.i9S9Si 

1[13120U3. iO:48 Atv1 



O~;:a Evafua!!on Report 
 
Cgntfeua5t= t~'5ar:or Restoration Proj;:::! 5upsrfu!!G Sit::.; 
 

~requency of Detection :'v'1:n:n:un: rviin!:: :U::: Average LPX FP-4004- LFX-FP-4006 
SQL Detect OOOO-Oi 0000-01 0000-01 -... ".",," ..I. ,~. I ..... 

• • I LnL-'-~'--" • 7/19/200i 7fi9/2001 _..- .. .- ­~• , •••••••• n. • L.

:":Vr:...:-v.-.: ~ 

i .40923i ??7854i 
u.UJ348i 

u.13ii~i 0.i3ii5i 

1.7955S! 

O.04870i 
O.420i9i v.453R9i 

U.Uo4i!! 
u.1E176: U.101ft:: 

O.26E-43i 

O.31594i 
D.27D22i 

O.O::i08! 
1.?7900! 

O.07377! 

0.02401! O.0305! 

1.109S?i 2.Q?532! 
/ ,/'.3,3' ,4.,4' ,5;6;6' t..,lo: :acr:k:rob~phenyi u. i0688i 

1.40923 J: 

O.8H]? Ji 

i.r7S94 Ji 

u.420i9i 

O.i0098Ji 

0.03711 Ji 

2.02532i 

tJecachiorobiphenvi (208) ~.02625 J! 
91.2Qi4S! 129.26801 J! 

:Qxicity :::quivaieney (pr:R) 

percent Co~rse S~n:i 7.44j 3.36i 7.44! 
22.3i 

Percent Grave! 4S.68i 
'27.06j 17.7~j 2705i 

5.57i 
percent ~Ht 50.59! ?3! 

: ata! Organic Carbor! 4.53i 7.i3! 4.53! 
57j 

:::u!ids~ percent €-4.7i 54.?! 
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Fn:!quency oi Uetection :v::n:rnt..::T: tviaxi:num ft.verage LPX-FP-4004- LPX=FP-400~-

Detect GOOO-01 OOOO-Oi 0000=01 
7fi9/2001 7/19/2001 7/i9/2001 

DUPL:C,~,.TE 

Percent moisture 38. i 35.:'i 

; L.X, - 2,3.6.7-T6trach:Grt::x:~~nt~:ene 

QCDD - Octach!orinated dibenzodioxin 

(Van den 8~rgi ~t;3: i 1998} to measured concentrations of dioxin3. fur~r:s. ~H:U uy app!ica!iof1 of USEPA HeX 
!Dx:G:!v equivaiency factor {Q.GG02} based 0:1 r!gr~D(~2: COf:lffiurm:a!io:: from USEPA. Chau Vu. ?'!~ay 22. 2002­

To:-:icity Equ;vaisr!:';Y {PCS} b~~e-j Of: ~ppgca!k:r: Qf mamma!ia:: tox;:.;;ty equh;aiBnGY f~cior~ to measured concentrations 
{V~f; den Berg: st aL~ ib-38; of d!o:-:i::-m~e PCB GGn~~n*~o U:D~:n-m(e pCB congeners inc!u-:ie PCBs 8'1.77. 125. 169. 

E!nl/rot!. l-fealih ~Dtf{S{l_ :Q6{12j:77S-792. 

7 of 14 1/13/2003. 
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I 

'-. 

LPX-r-~-4UUl-

0000-0"; 
7/19/2UU1 

;]CU u: 
i2-Nitropneno; 

i2-rviethy!naphth~iene 35.66! 
3000 U! 

iAcenaphthy!ene 
7:.SBi 

3000 LUi 

.r-.. __"- ___ ._. - ­•• :....0. ......''-II ~:'-"...... ....-..... , ....~ 

3546.04! 
L:V":: 

ioenzo(a janthracene i74e..81! 

!b:s{2 Et::y!hexy!)phthaiate ·i500! 
iul-n-octvjphth~i~te 

2353.12! 

!Ser:zQ{ a )pyrene 2Q66.37i 
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f (T:::' _,. 

St~mm~r"i 5tatis!;:;s ~nd Ana;yt;:;~iResu;;s !Q;" fiQQdpia5:1 80$5 - Lyman M~55 

Data Eva!uat~or: Re:]o:t 
Gentredaie f~ianor Restorateon Project Superfund 5S!2 

r~Qrth ~nJv;den:;e. ~; 

LPX-r r-4U07 

0000-01 
7/19/2001 

; 

ArOC!Of. : uta! 1U5.73 J! 
1f.06 Ui 

!ArOC!Of- i ~2i 

iAroc!or-i242 17.06Uj 

i7.0B~j 

i7.06 Ui 
23.44j 

1.36 wi 

:.36 vi 
i .7i! 

iga::::::a-::sHc 1.:16 vj 

!! echnicai ch!ordane 

13131 J! 

4.93j 

cad:::!u::: 

4.H4j 

::u:: 

Lead 248! 
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PAR:\':\,~ETER Lr--X-r-r-4UU7­
0000-01 

7/19!2001 

307i 

-- "'" r...:6rCUrv \me~ny;} 0.000294 jj 

20.41 
0.438 Ui 

O.289i 
." -", ..:Vi:1::i:::::U:U::: 

218j 

sHCX 

52.3.7.5-Tr:nn 

0.02712 Ji 
i 1 iLi3 i6i7)3-HxCDU 

0.0(22 jj 
ii .?3.4.6.7.8-HpCr1rJ 

iL:J: f :0- : LU~

ii.? .3.7.8-P8f::1F 

0.03622 Ji 
i i.7 .3.6i7 is-:-h,CDF 0.02904 Ji 
i2:3:4:o: f :8-Hxcur- Q.u2Si5 Ji 
ii.?,~.7i8i9-HxCDF 
ii :~!3.4.8.7 .B-HpCi1F 0.84393 Ji 
i 1,2.3.4,7 ,S:9-HpCDf­

i .99234 ~Jj 

i : uta! r--scuu 0.03092 Ji 
0.39697 J! . . .. ­

i : eta: HpCUU.- .. _-- .... 
: HJta; Pd: l!, 

0.50505 Ji 

O.0722i 

11-13/2003, 10:48 Ar~~ 
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Data Evah!ation Report 
C2f1tn::da!e t~ianor Res!oratio!1 Prgj~:;t 5Upgr1ur:t:S S~t2 

LPX-FP-4007 ­

7/19/2001 

11.0__•• 1 ..

2-r\'ionochiorobjphg~Tfi {1} v.v~v'..!~ .... : 

- ---_ ... 
............... II 
 

u.v~..;:~: ~J 

0.00908 UJ! 
r1< .. .-,r~ .. .-. .. 
V. :UO:L oJ: 

0.00908 ijJ! 

0.Oi818 UJ! 

7,3',5- r~:c:-::orQbiphenyi (26) v.v2ar LUi 
0.-12548 UJi 

/'/·i3i3·-Teh~:nj:h..::obipheny! (40) O. i (322 Ji 
;l~~;~J.L;':- = etr~chiorobiphgnyi {42; 

v.05iG8 UJi 
2.?~.,j,B!-Tetrrir.h::1!ot}:p::~: :y: {46 j 

2;2' ;4;5- : etrac!liorobiphenyi (45) 0.04088 Ji 

2;2';4;6 : etrachiofobipheny! (50} 
 
L.3.3~.4!-Tp.tr~GhiorGh~pheny: {56) 
 

2:3;3i ;6- -= etr8chiofobiphenyi (59) 0.03153 Ji 
 
~:J:4:4: .. : etrachiorobipheny; {RO} 
 

1.u05r2 ~~ 
2;3;4i:~_: etrachioroniphenyi (63) 0.0111 "": 
2.3.4~ ,6-Tp.tr~ch:nrOD:p::t:!: :y: {54 j 
2:3;:4:4;-: etrach!orobipheny: (R6) 0.50666 Ji 

O.iJUO~ Ji 

Page 11 1f:3!2003~ 



f;( 
5Umm<lr'i S,,,H,,a:c:< ami Ar;a!Ytk:~!;$:;:$ for FiooG!}i<lin 5Qii ; Lym;m Mm 

q.~9?28 J! 
O.n::;553 Jj 
0.43605 J: 

0.3854 J! 

3JJ417 Ji 
0.04208 ji 

U.~!t:u2 jj 
O.E1Q49 ~j! 

1.4905B Jf 

0.3385 J! 
0,15292 Jj 

0.::2032 ....: 
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( 
 

LF.X,-~F-4007-

0000-01 

fiiS/200i 

u. 18i76 U~ 
1.13257 .J! 

1.8i 522 J! 

0.45389 J! 

O.iBi76UJj 

0.03253 J! 

i .2:ibt8 J! 
O.1~249 Jj 

!2;2i;3;3;;4:4;:5~t/-vc!ach;QrGnipheny: (196) 

!2.?'.~.3·.4,5;5i :6-Uctachiorooiphenyi (19R) 
!2::t:3:3:!4!5.~.6!-Oct~Gh!Q!nbiph~r:yl {LOU} 
i2,?',3,3',4 i S'i6 i o'-Octachiorobiphenyi (20-1) 

2,/' .3.3' ,5,5' ,n-Heptachiorobiphenyi (178) 

i2.2:.3.3!,4,4'i5 j 
6,6'-Nur:acr:!ufubipheny; 
 

jDecachiofODipneny! (209) 1.25253 Jl 
 
F-~:';H ~ ·QnQp.nBr~-;i T utci: 

itoxicity t.qu!.vaiency {peR; 

iEL~2j 

!percent rv1edium Sand 
. -10!:i,p~p~·r~c~.e~.r~!~~_~t~~:~~~~~'________________~~~______________t-________~'" 
~- ... ~.~.,jPercent ~:lt 

jTu1al Organic t,;arbon 
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:::":.._-"'".... 

Lp.x.-rP-4Q07­
0000=01 

7!i9!2001 

NOTES: 
~UL - Samp!€ Quanitation Limit 
!'!v,,"''. - 1.2.4.5.7.8~HexacntQfQXanthene 

TCX - 2~3~6~7 -Tetrachioroxanthene 
t.JLUU - Oct8chk]rin2teu d:t:enzodioxin 

187. and 189. 

Envi:TJ:1. Heat:!: Persp. i05(12):775-792 
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\. 

i, of 14Page 

495-1.58i 
33534.i8! 

i.QYi 
1,62i 

. ------,­

4961 

33534.i8! 

Average 

- 'H):53 A~..~111312003; 



Data Eva5uation Report 

... ..... ". ......"".. . _ .. r"!.......r ­
.u................
;- requency of ueieciion I ..._......_..... ... _._,...­r'!1axi;nLHn ~"" 
..,. _.L __ .L • 
 
••L..II .....,.. • I" 
 GM~~;;:;;{)2- i,! GM6~;~:g;07; I" 
LlLo~ ...... ~~ •SOL SOL - - - - . 

7/i i/700i 7/9/2001 
i; .45 Ji 

·1 39.92i 
iArocior-1015 '0" ." •• , 

~ ..... "'" _.
____ • II 44.03 LH 

iAfQC:Gf -1221 44.83~ .....-', ~ I. 44.83 Ui 

iAfOC:Gf - -: LOU 

44.83i 

44.83i 

- - - . 
.... ,.,. "-,, • II 
~~ ....... _. 
.... -. •• 11-_._. . 

,..'" " .... I I. 

~.~ .. ,-" .. I. 
iS9.iii 

44.63 Ui 
iAroc;or - i ?68 L42.S3i 

icndrh1 Aidehyde 

i.77i 

3.59 UJi 
igarnrna-6HC 3.59 UJi 
iga::::: :a-cn~oraane 

3.59 UJi 
iHeptach~Of t.poxide 
ir'!iethoxychior 3.59 UJi 

626.-:Ei 
E9.67i 89.6; Ui 

- --- ..~ ·.110...: ..... . 
...-_. ~-..... 11:AH..HHH1LHn _._---. 

iArsenic i.33i 7.Q3 Ji 

v.70ii 4.57i 

iChro:::iu::: i09 Ji 
4.7i 15.3i 

iCopper 1S.9j 

37_1i 293 Ji 
iOi9 Ji 

25339i 
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O~t~ ~v~h.~~tign R~~grt 


C3ntn::d.a~2 M.anuf H2stQfa::~an ~faj2~:: SUP~H1u::d S:::g 
 

r..~~~:, ,.~)", -G:-..~P SO 5002 
SOL SOL u6tect ustect uuuu..Oi 0000-01 

7/11/2001 7/9/Z00: 
O.000079! O.000558i O.000255i 0.000558 Ji OJ}00142 Ji 

~: O~566i 

i.23! L.Lii 

!Nicksi 2.03i 39.3! i4.4i 39.3 ji 
7.01i 17.2! 

5?3! A~4i ~hAi 854 J! 735 Ji 

'-': 5! v.078i O.696i 0.686 Ji 
:E.o! 49.2! 3:.5! 43.!! 

iCad:::!u::: O. i44! 3.031 i.50! 

50.4! 595! 
O,00283i O,0142i 

2.03i 39.3i 

245! 
0.00719i 

i6. ii 
3795 

94.1 J! 53.4j 

0,0142 Ji 
39.3 Ji is.2i 

iAcid Vc~ati~e Su~!:de 
iAV~l~~~,:i ~~t~qn (u_~!~!~s~) 0.5055 4.5H ?55i 4.Bli 

!HCX 
!TCX 

0.005i4! O.OiOi! 0.00765! O.OiOi ~i 
!1.7.3,7 .B,9-Hxr:: :i1 O.00357! O.00357! G.GOSn1! 0.00S23 Ji 

O.46938j 1.6012S! O.ES503j 1.60128 J! 
O.0041:ji O.on67t;j 

U.UU2U1i U.UU2fJ! u.002!3! O.OOi43! O.002!3 J! 

G.0007o! O.Ov:v2! 0.0021! Ji 
03JOD68! O.OOiD5i O.OO?i5! O.OO?i5! O.ODiOi! 

O.00143i O.00252! O.00190i 

2.3.4.7.8-!-'eCLH-- O.OO?39j O.Q0511! 
U.UUfJJi 

O.00547i 


2.3.4,6,7,8-HxCf1F O.00174! O.00491! 

:ota! r9CUU 

O.00047! 0.OOS4! 
3! v.O?50?! v.7?558i 

U.Uv3~4! U.LHJ443! 

O.04484i O.133:39i 
O.00102! Ct00272! 

O.OOi4i! 
v.111?5! 
v.VULfe! 
O.09364j 
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,,",'Si••" ,_. E< 	 U."S, ~ v,;'O, - "., .8.' :.,,4 J! 
"_,,"-,, . 	 0.;65.= L.M',_ ,"'£1"", 	 ,_., 5' ~ 1~3.'_.' u.&:'6 J.' - - ­ -~ :;.41.'­rC _. _. ,: 	 ' 5, 0.,4', 0,30-.;,' ::.37! - 0.2.... "'-:_ "-",; ___ ....... ,m 	 U' - ­ ,"--' ~ 0,",-5".,
, ____ "A, 	 _~ __ 755.'.-­ 'c ­ ;,20' ­~....uu! 56.41·::··,·168 j.'•	

•• ~~ 45.9.1"L~J! ~ O.52! 

, on ne	 2.161 
3.57 j 

O.UU353i 

O.gg3j 
54Ri 
i .t-!f 

u.8451 

i O.80::43~ 

, 
O.00093j- Q,Q0093i 	 o06;~~~i 

O.00167i 
O.00597i 

0.0054: 
Q. i i089i 
O.7G367i , O.007i21 

O.GOGger 0-00234i 
O.Q02481 
Q,OOS75i 	 
O.OOSi41 
 
O.00351i- .

O.00029~ u.00045i 	 

v.GOBBSI 

_4.93i 
1121 
S~iI 

O.OS34i 
94.oi 
15'41 
i43~I 

4.62i 

i35.G088! 

3.igg2aI 

O.00446i 
Q.OQ567i 

9·02498! 

_ 15557i 
O.Gi9SS! 
O.00261i 

v.u'1365i 

Q~Q6~~~L
 

u.40583! 

O.Oi845! 
O.iBiS! 

1:48 j! ,:4!~ 131 ~j 

2.0aj 2.22 J! 1.74 J! u.::2 j! 
:i5.v! 43·~I 1:.6 ~:! 
320! /~5 Ji Y:J.! jj 

O.0193i 0.0112 J! OJ}6:;~ Ji 
35.9i 3i.8s 1.u8 ji 
749i =2~i '-·5 ';5 55.5 Us 
3Rn! 115 Js 325J! ~5.71i 

:i. i i! 0.845i 3.11! ~L28j 

53.15556j' 

v.00220! 
O.0043Zi 
O.Oi509! 

Q.O'1753! 

O.3i360j 
2.352i3i 
 
O.01306! 
 

_~OOi82! 
O_OQ429! 

-~ 

O.00675!
 
O.ooo2oi 
O. i26S9! 

?9.~5i6i 
U.21370! 
i.3Q286! 
 
t)'01-:3:! 
 
O~}2209! 



!'!'Hn;mum Average A~~-~u-4008- Ar6-5U-4uu9­

Detect 
 OOOO-Oi OOOO-Oi 0000-01 

7/9/200: 7/912001 7/10/2001 

U_2UQ89~- -. _. 
...... LI ....... 
 
• 1.1 • .- .. ,_ • ......... ,-""''''. O. i i i04i 
 
..... ........... _.... _. 
 
••• IL........... ' •
.. ............. . 
 G.ifQ?S!-- - ~ ..~ 

O. : 7276!!Totai HxCDF 
...... _--_.I. ,-,.a,_•.. ., .......... 
 _.. ---. 

! ; oxicity Equiva;ency. {Dioxins. t"urans. HeX} 

!Percant Coarse Sand 
3.3~~ 

U.o4! 
44.35! 

tPercent Ciay i3. i! -: 

6.19S 

NOTES: 

TCX - 2.3.6,7-TetraGn:oroxanth~rH3 

OCDD - Octach!orir:ated dibenzodio:dn 
oeDF - vc~acn;orinatea a;Denzofuran 

(Van den 8erg. et a!.. i99B) to measured concentrations of dioxins. furans. and by app!!cation of USEP.b.., Hex 

Environ. Health Persf]. 105(12):775-792. 
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O~t~ Ev~h,;~t;nn R;;PQrt 
 
C:}nrfed~~~ ?;.;::r:{:f R€:~t:):,~t;or; Fr~j:;:;! Superfund 5it;; 
 

OOOO-Oi 0000-01 
-.~-,--- . ..... • •• ·u ... .. 
I • • '., .... . 
II ,_,_"'''',7/1 ?f?OOi 7fi2f?OOi 

.. .. ....... , ." ....... - ...
.-_...............
.... _ ........ .. ... .
~ ~. ' . , 

i2.4.5-Trich;orophenoi 
....... .--..."._,-'--- -'-- __ I 
 
• , "_, ............ , .. , .. u::"'·, .. u
.L- ...... L..I .... u LlLI ••~ ••LI. · . -.­
i2-rviethyinaphthaiene
.", ...... _- _.- - -_ . 
• " ............ , .." .. ,C"lr-I..--...
'.0:..-' •••• • I.U ...... III • 
~. . - - -,.-- - -- ._­...... a._a_-- -- ....._____ .. ...... _...._...... , ........ '" 
 ......................""' .."'.
· ..... ..... . . 

• 11 n. •• ,.. .................... ,...ro.,... • 
 
• _-................, ... II 
 · .... -, ..... ..~ ~ ~. .. . . 
• A _ ............. _ 
 
............ '--1 .................... 
 
• , .....'-1 • ..... .., ......~.. ..... 
........ __ . .. ._-­......... _
............
- __ .._................. ­
.._._. .......__......._ 
.. ....

·.. ---'-'--- -- - - - ­.&.JI..-........ O::;OO ..... lI:lIr-I.o:Jt. 
 
...... u •• o::.o ...... ~ ....... 
 · 
• L.II ........__._ ...........__
.- ... .· .--....... ,_..._......­.- _..__.__.... -­
....._--_._._.._- ­
.~•• 6 ... __ __._._.W'._....... ­.-.__. .. .._ 
· .... .
Sasnzci9:::::ips: i:S::t:: 

It:utyibenzyiphthaiate 
.,...., - -'- - -- _. ­.......'r.....".-. 
 
• ............ • 1 ........... ... 
 · - - - - - - ­., .__ ._--­.. _....._.... ,...._.... ""' ...... "'" 
!Dibenza(a,h janihracene ...-...,'--- ......­
.............. II II ... 
 ---II, • 
• LI.LI....... "-- ....... I.JI.L••• 
 · 
iui-n-::suty!phtha!ate 
!D=-n-Gctyiphthaiate ....._---" ... _- ­
• .- ...... :...0 ........... ....
• , n ....... , ..... ,u., ..... " ..... 
 

.......,.... .......... ro.,.... 
 

........ r-:: •• r-=
.- ._-- _.. ­·.. . . . ­
:!ndenO{ 1!~!J-Cdjpyfene 
.... __ ,-a._ •• __ 
• .... ~.lI.'.lI ... '~.lI"'<_lI.'L:1 
•• • .--.. 1.1 • ••••..-:on~. I'll:. · - --,.-- - - - - - - ­

!!-'entach!oropheno~ 
'F"'I'- ____ a. __ _ ._..'&::lI .. lI0-:0 .. lI ...-.. ...""'.-.-=­
............. o:..a.H ......... ..... 
 · - - ~-

.- .- .. .,
• ._._ ........ 1.--11
......... .--_..
·..... -_..... . 

.................... 
 
• LIl LIl _ ...... 0.02 ~ 20.83:·... -- ­__ _.JI JI.

.11 ,,- •••• ' ­.- _-a ... .I.· '.' -- ­........ .,. .. , ..
.--..--. __ ,• LI "'-'- _ ••••• ..76 Ui 

·• r.1l ..._-'.lI F-.:a __a- '-- .................
.1r.lI ...... '..-:;0-,---, ...... 1.76 Ui·- ,.--' -- ~ - . - 1.59 LH 

....- __.............._ .. ...- ~. . - ­....... 0" .... - ..
­
. ................
.--_..- ..... .-.. 1,.,_ ,,, ••. -_............. .... iii3i2003! 
 



iJiJi]iJ..i] 1 0000-01 OOOO-Oi 
7/12/2001 7/12/2001 7/12/2001

ia!pha-Ch!ordane 	 5.57i 12.11i 
iAroc!or. Tota; 1543.38i 

;9.87 Ui 
iArocior- i 22i 	 22.01 ui 

;6. i8 LH 22.0i vi ;9.8r vi 
16.18 Ui 

iArGciGr-1248 	 16. i8 vi 22.0i vi 
1465.94i 

iArocior.. ; 260 
{{.44i 

1.76 ui 
1.75 LH i.5S Ui 

1.75 Ui 1.S9 Ui 

1.75 Us i.59 Us 

iEndrin Akiehvde 

. ..._
:gamma-GnlOrOane 	 7.44i 

": 7~::::1,29 UJi .. ~ '-' '-~'-": 1.59 UJi ... .. ..
iMep!acn:or ::.pox:ue 1.ft: Uj! 

i.75 ijJi 	 1.59 ijJi 

32.37 LH 44.03 Ui 39.73 LH 

17343 Ji 
iAn!!mony 	 U.314 vi 

157 Ji 

icopper 

2.16i 

:!! ....!! 	 20567i 

1265 Ji 543 Ji 
0.00988 Ji 

1/1312003,11. 



Cr'!iS-SD-4007­
0000-0'; 0000=0: OOOO-Oi 

7/12/2001 7/12/2001 7/1717001· . ..
i=v:8rcury {metny:j u.oou44! Ji 0.00i55 Ji 

i7.9i 

."'-.-.	...__._.-_...... _....-..-.....-._....... 0.956 ji 
O.545j 

'-'L.._ ..... _ ·.................
· .................... . 	 O.4r8 Ji 
 ...._--_..........
. u_ _....... 
 · .. _ ....__._.. .. 
; {":).:: 

i i ,',3,6,7.8-Hxf:r1D 

i i .2.3.4.6,7.8-Hpr:nn 

3.52 Ji 

O.3279i 
0,00093 Ui 

O.00597i 

0.00988 Ji 
42.SJi 

i.54! 

0.00446 Ji 
0.00567i 

u.023i5i 

0.0111 Ji 
43.44i 

4.62i 

0.00i66 Ji 

O.02403i 
u.246i-!j 

O.fv38ri 5. i8587f 1.19664i 
0.Oi22 J$i 

O.OO€49i 

O.Oi i6i 

0.000/9 U·Ji 0.00043 UJi 
i1.2.3.4;6; -: ;c-Hpcur­

0.00276 ji 

ii ~2.3.4. r .8-HxCf1F 

0.00098 Ui 
0.00245 Ji 

O.00575i 

O.00678i 

O.07421j u.4U~83i O.i5i06i 
i :ota~ :CUU 3.19878 ·:i 0.38141 Ji 
i ! ot:::; pP.r:r:r: U.OORR9 Ji . 0.005r9 Ji 0.Oi845 Ji 
jTota~ Hxcuu O.043r5 Ji Q.16101 _. 

i Ii 3/2003~ i i: i 3 At~1 



0.01859 ji 
0.0955: Ji 

0.0995 jL 
0_=2976 Ji 
- O.337L 

20.97i 

O_06~fi/ ..: 
O. i44tH3 ji 

-~:1~~~~ ~i 

-_........ 1. <., '.13 A;\r'l
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Frequency or 

2600i 
2600i 

45.28i 
;-------~250C_:~U~!~~ 





.".0 0 ...... 0.01,9;; . -.c'" 
,....., . , ".___ v.vv'''.' _ (j.C··,·'_·····. ,',,-. v',·.,: v_~q tM! ::',n'. 

• •• , ,',~ • •_LoU:­ 4 ••' .. r --­ • U.QQ'::'·.-.f··,,: - -- ­... '. • .., V.'~~'5! • . .. .. 

r­ __ ........ ';;'.188":.5.' v.uu10.: .:-=.'"."<).,.,5i ~ ~ --. ' - " .......... ,~):u1752., . .:.vv:::v4 UJ, 
1, .. 0' • OJ)0945..: (=-31337.='
v. "",,.:>oi .. ~..... .. 0.:>:>56:>iv.c::"'tJ4.' ..."'. .-..-, . .v.Jfcvi ..: v.v: :ca:. 0.01054 J!, 

O.56545i O.28536! 

;," 
i

-" 

:-ft:~Lh:::r:~'v. Of. - .- 1,,:. r....·H!1!:nU:::

1i 
&.SO: SC.'L [vi:::).:!" ,u," 

'.. ""'""' ,::,:.::S - ­".,,""'''="iivisrcurv ,i ""'~,' ,..!. .• 0·,·,,·071<"' ,,_.• _­ LPX~SD=400i-. ',.: A 7!1i!2~~~ '·,r ~.t.A,-~: :-07'l50 -,i~~r;PtPcti['.~n&::.:.:.:MaXi"'U"'~,.:.::.:.:i¥~~Ave!~Qg :: ~v ­
Mini",u", 

.::::· _ _ _..f.'..,: _. 111","",J1:.:.::.::','-'_....... ' ." . . r; . . . 0000·01
""PL!CAT~!,,';;;;;:;~~~:~""') 7, '76, ' "FPL!~ATF' ' 
O'{)Q21 -: Ji 

i.8_~ 
/~.~ ':j 

O.7r3 ji 

jTr~i1::::j::: 

rV~~=d!Lh~: 42.2j 
450J! 

i.59!_. v.1uj - .. ,.. ;; _,',: v.: t:i I-' ;-...... -. 
· 7.= • ·-'}-•.,-_-~,.,i j.18:,...•"'"" . " ..- ~, ...,'''.,~ 'l - . ".,.,! 

353 J! 

" ._, _ . 4t 4..' .-. ;-;.-.;::-' 10 75211i 4.76682=.. -L55727.i .. ; ..,!.rL_', ..•"L_.~;.;~._-~ 
" ".w~"' 

-Sti-S~. LPX-SD 



f 
T~ A;~ 

C~ni:-~(i~::;; M~;1gr ;:;~~t¢r~t;Gn Fruj:;ct 5tlp~rfund 5ite 
 
North Pff:'Vh~9neg~ R5 
 

f~aximum .~verage LPx-sn."o71601=1,1ViE"imum-~.:: "":~". LP_A~~_~-::5U-G7:6U1-
Detsct~on SOL SOL 7/i5/200i .A. 7!i6!2DOi DODD-vi 

, DUPL!C/l,:E REPLiCATE i 711212001I ~L 

i2.3.3~ ..Tricniorobiphenyi.{2U; 

i2.3.6..Trichiorobiphenvt {24}_ 

4.55677s 

O.06303i O.42384i 
O.34517j 

O.i3il"::i 

D.33345f 

O.i5?65i D.7ii3ii 

2.100i8i 
5.35755! 

L.5950aj 

O.5702ii 
13.96424 i 
4.404i7i 9.8253;i 

- :.7093ai 3.89796i 
O.67053i 

i8.04423i 
3. 10083i 

u.84r86j 
33.915841 

i.egg35i 

O.2DiOOi 

O.17i92i 
D.232D6i 

4.5GB27L 

L.R0367i 

i2.44846i 

28.0i432i 

0.03408 Ji 
U.3EU85 Ji 

O. i0076j 

1.07074 Ji 

8.15504 Ji 

u,!j1374 Ji 
i.8:lU84j 
v.343Q9i 

0.80228 J~ 

4.556t? Ji 
(L0270/ Ji 

0.32985 Jj 

i .0653TI 

4.57294_Ji 
:_26667i 

4.?411? :dJ 
1E.04423i 

3.i0083j 
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F :equsf1cy of LPX-SD-0715u1- l?X-su..400;­
LPX..5D..!]71501 =0 i:"::,,.SOL Detect 	 P.. 1!i6!20ui P. 7/18!2001 

DUPLiCATE REPtJCATE 

i2.3.4.5-TetrachiofOoipha!1Y; U~1} 

V.iSS??;;! 
2i 
-, 
::;0: 

:;: '"-, 

i2.2~.3.5.5~ ..Pentachiorobipheny; (92) 

2i 

i2.7.3.3!.4.~·-HexaGhiQfOb;phern:i ii30} 

i2!2:.3.4.5.S:-Hexachiorobipheny; {i4i) 
v: O. ib67Bi 

i2.2~.3.4~ .5.5~ ..He)(achiorobiphenx~ (i 46; 

~.2245ii 
O.41477j 

O.28597i 
6.B6294i 

24.80943i 

1 !.5203i 

!.2417i 

47.2995i 

3.34224i 

42.483"ii 
G.57322i 

;0.3899.21 
4~JJM73/i 

23.5732ai 
3.52i5i 

4.897i 

2.6360is 

37.842021 _ 

12.3739Si 

f .d.~Qf~S.......... -: 

O.57322i 

23.3S9i4i 

8. ftiOu65 

7.75746j 

18.3g73~ _ 

4. i 13 Ji 
1.42!42 ~! 
0.41735 Ji 

O.50i37i 
;2.59884 Ji 

3i.32573i 4.24185 Ji 

O.OB339i 0.13595 Ui 0.15575 Us 

4.79735 Ji 
2.38622 J~ 

D.DB339i 0.03372 Ji 
54_875~3i 

i4.15006 Jj 
56.44175i 

2i.78S89j 
5.38iOOi 0.99488 Ji 7.41975 Ji 

93.972!3i 13.580i8 J~ 

65.B8i55i 
0.333::; UJj 

i6.87453i 

::.9731 'q i ,45747f 5.76005; 

11.B2834i 8.8509ii 0.15578 Uj 
:.75746 Ji 

4.57995 J~ 
i2.50Si4i 15.35733 Ji 

2.S5295i 
O.08339~ 0.13595 lEi 0.16578 Ui 

1.5541 ;.:; 



~ 

. ­
Summa:i Statistics and Anaiytfcai ~e~u;t~ for Aquatic S~d;ment .. Lyman r'!i;;; 

Data Eva5ust~Q:: HSpu:t 
 
Centreda~e ~1ano: Restoration Project 8upesiund gets 
 

LpX-Sw-400i­
1:"",LPX SD 071601 i LPX-SD-07i60i-I",,::.Detection Detect A 7/i5/200i A 711512001 

DUPL=CATE RE?L:CP..TE 7/1212001 

....-........Il.-"
:U.L :::~C.J: 88.78748 J! 
iO.r4-!!:.:::! 4i.4r824j 25.11298! iO. i 1832 Jj 4-1.47574 Jj 

.,..., ..... ,..,.-.",.,. 
n _ !1U : n.'~: 9.77314 ji 

0.08671 LH 

0.13595 vi 
 
13.549885 /.47576 Jj 
 

3.28862j 5. -: 2585! 
 

0.335555 
15.35123j 

0.4Q3335 0.40333! 0.40333! 

- ._- -.5.356965 (.450555 u.4tr.::!u: 1.32039 Jj 7.45u55J! 

13.52552 JiiO.i20i9j 
{J:;:;:;57 ui0.333575 0.333575 

j??~.3.4.4! .S!.5-Heptachiorobiphenyi (-153) 
O.333Jr' O. i55f9i 

O. i5583i O.37073i 
1,96S7Ei 3.77296i i.0870S Jj 

i2~2;~3~4~5~5;~6-Heptach!orobipheny! (185) 0.2719 Us 

i2.2:.3.3: .4.5.S:.6-0ctact1iorODipheny! (i 98) 

i.2r88ii i.5B6i9i 
~.c8ui2 Jj 
OoOfi4:;? ~:j 

O.44989i i.07047i O.750i8i 
O.5E151i 

4.85608i 
O.16324i 0.22051 JiO.10597i 

3. i4 i33i 22.ge942i 
O.60563i 1.70065i 

i??!.3.3·.4.4·.5.5·.5-NQn~ch;nrnhipheny! 

1.70055i 

i::ecachiorobiphenvi (209) 11.8549i 28.4986i 
Bi2.94943j i4iS.88i85j i i i4.4 i5E4j 1415.58185 Jj 

iToxidtv ~quiva;encv (PC8) 

ipsrcent t;oarse Sand 

Page 6 of 2i 
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{ 
.__.- .. _­ '\. 
............ --...
. ,....--- - - ­

~ata Evaiuath:H1 RSPQrt 
 
Centredaia r'!'iarHH" RS5t;)!~ti~n F!{;j~~t 5u~~nUnd S:t~ 


· ... -- .__ ...i..:_: .. •• r- __.". 1 __.... • _...........- •• nl ... ' 
 n ............. . 
 .u._ .......... .
............""' .. . ..._.., ...._.. . 
 _... _- '--'IL~~~~~~;;~~;~ LPX-SD-G71uU1­ i::::::.i_---_._­...._._...... .-_.. __... _.. .. 7/i 6/2uui: _ .._ .. _a __ _ - .. ~.~~- .-, ............ ..
II • ____ • 
I •• I ........ .
i UU!"t-!vA ! ~ REPL:CA:E 

i n.percent rine Sand 6.7i _ 

n.Percent :v:ed!u::: Sand e! -. 
i6.3ii U.: :: 

-. 
~! 65.7i 

. n. i5.S5i~ 

".'.3! 22_0i 
_. 0;:].::-. 

~;.::_ - 5=~-;:';~ ~..~~-~;~~t;g#1 i,,Jm;t 
Hex ~ 1::2:~:~:1:s-H=:r:sch~~ro:csn!!":-ene 

oeDD ~ octachiorina!ed dibenzc.oioxin 
UL=U~ .. Octachiorinaled dib~nzofl.:r~(: 
: U~:~HY ;u,u:v8:ency {u:oxins! r-urans! HeX} based an appiication of marnm~:::3n tQ~:c:iy eo,u:v2:er:cy factors 

(Van den Berg. et aLI 1998) to measured Cur:cBr:tratjof:s of dioxins~ furans! and by application or USEPA HCX 
toxicity equ:valency factor (0.0002) base.j on persona; Gommunk;atk)r1 from USEPA, Ch2U \,ttl. r~12}i 22~ 2002. 

! OX1Cl!Y ~quiva;enGY (PCB) b~~~ Of: ~pp::cat~on of mammaiian toxicity equivaisncy factors to measured concentrations 
{V~f1 der: 8erg~ e! a!.~ i 9Sg} of dioxin-iike PCB cangeners_ Dioxin~iik~ pca CC:'1generS :f:c:ude Peas 81 ~ 77 ~ :~U~ i 69~ .. ,.... ...... 

~ 
---" .. ,,"...... , ..... "" ..... 

• L ..... 0:.0 ....... ~ ......
i05~ 114. 115. -123. . 
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n~t~ ~v~h:~Ih::r: Report 
 
C~!1tr$~~:~ M~r:uf Res!QfstSQ:1 Project Superfund Site 
 

LrX-SO-4004.. LPX-SD-4004­ . -",·~-SD 4011­ L~X-:S:';-401 1­ Lr-)::..SD-40i2.. LPX-SD-4013­

OOOO-Oi 0000=01 ooOO-Oi OOOO-Oi OOOO-Oi oeoO-Oi 


711212001 7/1212001 7/121200i 7/10/2001 :110/2001 7/1012001 7/iO/2001 7110/2001 


DUPL!CATE DUPL:CATE 

92.11i 

218.55 Ji 
".".",....,... ..I'............ •• 
 
.......... ~.LI~ ...
iAnthrscene 
".u. , ......,.... , ... .... 
~~7~~$ j~ 

2249.5 Di 
iaenzo{b)ftuoranthene f-48i.75i 

........ , ........... 
 
:~~:.~o ":j 

... _,..,..,..,.. IIi::h3n~o(k;f!uoran!hene 2489 Di 

90.09 Ji 

?OOO Ji 7900 Ji 

iGarbazQi~ i iO Ji 560Ji 
1481.44 Ji 

. .... . 
iuibenz~~a.h)anthraG6n6 ~c4.::4 wi 522.2 Ji 
iu:benzuhJf8:: 122.33 Ji 2J3.0ii 75.63 Ji 

3iO Ji 
!r--iuoranthene 

130 Ji 

iFiuorene i92.42i 24?55 Ji 
i:(:u~::O(1 ;2;3"Cdj~yfene 

132.iSJi i85.14i 82.92 Ji 
2600 Ui 

ir-nenanthrene :0: :.47! 8375.6ii 1232.51 Ji 

4r02.rfj JL i3i43.06iir-vrene 
27509.45i 33542.47 Ji 18180.04 Jj 

i4,4'-ODD 35.59 Ji 

9.08 Ji 
3.02 Ui 

http:18180.04
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jpa.fOC!Of - i 26u 8.29 U! 6,28 UJ! 
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_ !Deta-6HC 0,5 UJ! 0:52 Uj ~J.~: Uj 0.74 uj 
0.52 UJ! 0.51 UJ! 
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r-. _ .... 
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i2.3.4:-! richiorobiphenvi (22) 

i2.'~;:.5-! rich!orobiohenv! (31) 

i2.2~.3.3~-Tetrach!orobiphenv! (40) 

i2 j2· j4.5'-TeIrach!QrQoipnenv! (49} 

i2,3,3!,4'-TeirEchiQrobiphenyi {56) 

i2.3.4.~r-TetrEchiorobiphenv! {50) 

iQ,3,4~.5-Tetrach!orob!pheny! (53) 

3,3',4.4'-T8IrE!cniorooipnenvi (77) 

2.2!,3,3!,4-PentE!chiorobiphenvi (52) 

2,2~,3,3~,6-Pentach!o~ob!pheny! (84) 

2,2~,3,4.5-Pentach!o!"ob!Dhenv! (86) 

2.2~,3.4.6:-pentach!orob!pheny!_ (89) 
2j2'j3.4'.5-P~ntaGhiGrQbipheny! {90} 
2!2;!3!:::!~;"r-"entach!o!"objpheny! (=~) 

2.3,3!.4.5-PentachiorQbiphenvi (1 06) 

1/13/2003. 
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!?3.4.4!.5-Pentach!Ofohiphe!1V! (114) 

!3.3!.4.4!.5-Pentachiornhipnenyi {i25} 

2i2'i3i4;5'iS-H~xaGhigrohipheny! {144i 

2.3!,4.4!,5,5'-Hexachiorobiphenvi (157) 

2.2:.3.3:.4.4:,5-Heptachiorobiphenyi (i to; 

LjL'i3 i 3',4.6,6'-Heptachiorohipnenyi (176) 
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APC-AE-4Q 1 (}<o - L.~·~~pc:=,:::":6.~?O i - '::::::.!' 

OOOO-Oi-~;'.j UUUU-t1... ~ft.; 

6/20/2001 5/2012001 
REPLiCAT~ 

2::t:3:3i:4:4i:~:6-0ctachiorobiphenyi (-195} 

7.2'j3,3'.4,5;6:6'-Ot,;tachiorobiphenvi (?GO 

! oxiCi!V Equivaien~y (pr:R) 

Lipid percent iO.81 

~WL ... Sampie Quanitation ==):-11i~ 

M~,,·, '0 1;2;4;5;7 :8-Hexac!1ioroxantnene 
: t.,;,~•• 2.3.5. 7-Tetrach;GrG_~~nihef:e 

OCUr ... Octach!orinated d;benzGfur~n 
! oXlen;: ~quiv~:er:cy \u:u~:ns: :-urans: HeX) based on appiication of mamm~ii~n tQ~:C:iy equ:v8!ency factors 

{Van den 8erg. et ai .. 199B} to m~~~l~f~d CQncentn~t:of:s of dioxins: furans: and by app!!cation of USEPA HC>~ 
!.,-!,!,.!"-'!!.'fo::.::>"-':"='"'''9'.~ ••~: ....... '''''n.... \ .......... ___ h::~=.--: •• ~_. __ •. _. ~nmm:...... :nk:~t:nn... . from ____ • _ Vu. r...1av 22. 2002. .,..,.~:,...:... .Dr.. ';HrCi:ur,,-.~. f.-:..--ot."i" if,; nnn")~: ______ :"i~ r'I:::::,,~nn~i __ _ __ .. __ _____ . USEPA. C?1au.• , . 

Toxicity Equ!va!ency (PC8) based on E;pp::C~Hcn ot rnamma!!an toxicity equivaisncy factors to measured GQnG~!1h~t:on$ 
~ van d8n ~ergi t!~ Q:'; ': 998) of dio::in-Hke PCB congeners. u!QXi!1-::}{6 ~v~ congeners :f:c:ude PCBs 81: 77: 126: 169. 

114: li8.123. 1~b. i57. 167. and 

V3.~~ £len 6Bfg~ fvi.: :::. al .• i 998. Toxic Equivaj~nGY F!:1~tOf$ (TEFS) for PCBs: PCDDs~ PCDFs for Humans and \;Vildlif6. 
Environ. !Yeafth PtJrsp. 1Q6{':2):775-792. 

Sampiss ending ~vith: 
\JV - !r·;ngi~ bOdy 
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summary gtatistics and Anai}ii;;ai R::~~ :;~~,,;;.. Suc!;:;:r :,:,,;:i F:':ll Fi .. i"; - Aii.maais 

iAcenaphthene 

t...iini:::u::: AP CC 06 AP~SC 01; Ill~p 

~ ~ - ~ ~l,;..02. AP-SC­ SC 05 

1Ll;;,,: 	 1_f"i
iAntnracsns 1Uj iOj 	 O.3rji8er:zc{ ~}=?nlnr:f.:ca:-~e 3.0ii 	 i.25i 

O.95i 
4.0ii 

i;nd~nQ{1 ;2;3=~dj:,;Yfe::e 2.87~ 	 O.79i 

S.S8! 
!pyrsne 1Q! 1. iSi 
i ;ot~; PAH r3.92j 50.54! 

iFiuorene

O.2ri 

5.1 ;i 
10i 

O.24! 

iO! 
!4i4'-DDE 

!a!pha-~M\'; 
!a!pha-ChiQm~~9 

!Det ;:7i-EHc 
ide!ta-8HC 

10.891 53.53! 

O.6i i.?3i 

1B12.71! 

U: {.52! 4.20i 

4.2D! 

4.201_ 

{.52! i5.3ii 
52.f4l 

i.23i 
lui 



O~ti: Evah.:ath::: Report 
C~ntf*di:!* Ma::ur RestQrsteoe: ~:;')j~ct 5~p~rf~~d 5it~ 

_ • .-- ••• r'-'='-.----.-.a...o ... _ ..... nn_. __. ,..,..,,--,,.......... _., 
 AP CC 06 A.p-sc-ui ~ A-r­
Delect:Gf: SOL 

- - -- - - r:equencyor 
4/iO/200i SG-02. AP-SC.. $c-05 

~!: 0!2001 4/10/2001 

i.S5i ..----...... -- ....~-. 
:~nuu~u::.t::: : a.ei 

G.Bi 

a.6i 

ig~rnn:~-aHc 

24.d 
O.5i 

O.32i 

_..-~ 
iAHJ::::::U::: 

iAntimony 

iLead 

a.03ar! 

O.00509i 

O.05SSi 

u.oao8i O.2i5i 

D.OOOd 0,08931 

O.024ii 

a.OggSi 

O.i30i 

O.Oi i01 

0.000; LH 0.00075 L. 
0.OOU7::: Ui U.00194 vi 
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, uets-_'ior.' Maxi, "u,.·.· .
,.,' ." - :,: ' . . ,.,n';,,,,,,, 

,.. ~::!'.. .:.:',. ".;"iini"'U"'~~... "'CH~~ ~~~-..'.~!~ll1liL ! '~ j~ gf.~m! 0i"o;~i :~J D:;~) A'~~;~;i;! ~;,~~"~~ I~f~~,~~i;~~ IAP~~E~( I 
 _ ;! l~ ~E;~j :~~~~! ::::~; g~~~: ~~~E! C:'~~_'~'···'r"~~_:'·'r"~_.·:~C'r"e_·.. ...L:._~: og:~~;U~i aOug;~~~:~i:~_;·.:-_ ...~...,1,.. 

L_ 

: ! otai T~",:nn 

~;~~=: ~~~~~ 
~To!~! HpCDD 

i:ota! TCDF 
~TGt2:f PgCDF 

- ~ 

iii ;3.' _ . 0.00333.= 0,00488.= r. - ..,! . "_.-.,,.. u.O~075; 

13.! . 0.0016! ......:.'.::::.•.:.~.,..._~',,:-_.,:1.:,... ~ oJ.uuu67 U.' D.C.·.:.··,.~.":··, ,.:.:
D.OfjO_?= • u.uuu.:.' . ... ",,-,'"", . '----. . ...' __ • 0 _." ____ • _...... ...... "."woO ii'. 

i 3! (H;QQ15, .........oJ11 r; 0.00014.; 0.00036.; u . ...<",,.55 Ji oo030a!.. __ a.aa, 271 0.n0473; " ~•• -- .. 0.2,20£ Ji 

1.3i53i 
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_AP-SC~U4~ P.r-
PARAMETE:-;. bd.::..:;,k;:: - -- fvia:d: ::U::: - . _.,:, ___ - -­'.;,,,;,,,:..:,,, , 1?i!t.~c".'frequency nr ~ ~O;:"i", U~J::~~I i 8C-05==~~Mini'''u,,, Ave~f:"lgf:4!10~!'/OOln"~"', i iVl~"';:;im" ~4il0!20Q;SuL .. , ;""," I""" " 

i"", ' 03 4/iOI?001= i ~"""7'!"" i" ,..330eA__ i, ,66914! .. -.----.-.: 

--- -~: r_,.?i6?5,iO.~!jt4~: 

31 Q~;362,; 
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~: 
~: 

~: 
~, 

3! 

-::.: 
~: 

O.5g~4i_.. O.7:;9Ri 
. 3.59~Gri 

O_7:='~RRi 

i .9::1 ~i i 
OJ5R747; 
i. i i938i 

i2.i9955i 
G.29aa2! 

10~S5~r;"i 

u.i0004i 
Q~~~3i 

2.8~32i! 

4J17555i 

Q.4i525i 

3.3480ii 

2.5.22€4! 

4.839! 

- -. 37.ii395i22.2281 i ---­
3.74Q55; 

i5.3i725i 
M:Eg039t 

4.1:'2i 

;,99262! 
O.2ri9;s 

O.67321! 

4.i24BOi 

O.H9234j 

4.04030i 

17.23369i 

14.183iOi 
O.63985! 

0.23921 Ui 

30.355i4i 

:E.556Q9! 
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- ----_.•• ... n.'"""......... ,... ......
_._-- -. 
 

",..,.." .. -. II 

2.2~ .3.4~.5.5:.5-Heptachiorobipheny! (1 g;) 

". ..........,..., ....... .." .....,.....,..,,,,. 
 .......................... ..... ..................... 
 - - --. - --,- ...... __. - _._-_....... _.._. - _..- .. 
..'- ..............._.._ _.... 
-- ...................._ .
_._ ........ • ••• '.'1."
... ..... _-_. ... ...... _ .... 

,.,. ........ ,...".,... ,.. ........ ,.. ....

•• II ...... _ ..... ....................... 
 

L1.L.I ..... 0...1 ..... L6. L1 ...... LlLI.... LI. 

- -- __ I • - ~ • __ I........ , ....... ..-........ ...
,"L-' ........... ..
..... __ • __ I" __ • ''-11' ._._- .___. 
~_~r;, ___ ... n -,-. .. ,-. ..... _- - ...... _.. 

_"'-"...... P"'I. .. lI•• _ I • ... ,. ........ _." •• L...I .. ..
. ............................ ....... ..... _ ............. , •••v •
..- .. _---. _.. - .... 






Data EVa5e.5a!ion RepQrt 
 
Centreda!: r'!''lan;:H' ReE;tQr~t;n!1 Pr~j~{:~ Su~~nuf:a S:t~ 


.v.,. •••• u ... ...._......_.. .."._ .......... ........."...._.. . AP-CC-06 ......... -88-04. A!­

.~-.--..-­.._._.......-_.__.._.. 

- ._--_..~ ................. . v. :;'o..:~: 

- .................. .. -~,. .. . 
I • •••L-_... ~. _.. ­ .-. 
- -_ ....... ."" -~" ... 1'1" •." ... ~" . ._. _. - .. 
- ._-_ .... ........ __....... _...... _.-_. -_ .. 
r'II ".... r'II ... ~ •....................... 
'"".~'""----..-'"". 

... --- ._....._.........• " ••_,,'-'-:-11._._-- .-. 
- ._--_... ....... ,_... ..... _._ .._..__ .--. 
- ----_.-. _..... ,.~., ....... _......_._-_ .. 
- _-._-_. 
~ ............. ..... .---...... "...._._--_. -. 
.... .. ,.. ................ - ......._ ...... -r •• - -­ .__.... -_ .... , ...-".,_ .... ._. __ .. -. 

_.- .--~ 

,.. ,..,.. ........,..... "" ..........-. 
LO.~LlLOLI.....--­ . 

.... --_ .. -.
• ...... 111 ••....... ­ .._._. - ". .. ............. 
• -r.---..­ ...... : 

- -----.. ...................--­ ---. 
- - - -I 
'" .. r1I .. ".rs •.. ................. 
~..­........ '""..... .. ­ -_ .. _-... .. ~ ......-.............._..._._- ---. 

- -----.- -.............. . ..........._._. ---. 
~ .... .., ro ..... ,... ......"." _r-or"'l".
~.'--'.o.J~ ....... " 

4/10/2001 SC-02. AP-SC­
4!10!2001 

i.8550Si 

Q/J7742i 

73L.cca1~i 
O.0479i O_0926i 

4/10/2001 

- --- .. _.I. IL"_ ........1" ......._... 

D. DE2i 

g :?:percent ...... -: 5.07i 

NOTES: 
vtd~ ~ S~mp:e QU2r:titat!on Limit 
HC,~ - i !2~4~5.!.8.. Hexachioroxanthene 
; L-A - 2.3.6."7-= T~tr~ch:ofOX2f':thef':e 

ocuu - Octachiorinated dibenze..:iiox;n 
VLur - OGt~GhiQrin~t~~ o:uenzofurEr: 
TO)dc~ri Equiva!sncy (Dioxins. Furans. HeX) t-.a:s~Q on ~pp::e*t:on of mafr1ma!!ar: toxicity equiva!ency factors 

~van :j~n ~9rgi e~ ~:'i 199B; to measured concentrations of dioxins. furans. and by app;;c.aiio!1 of USEPA HCX 
toxicity equivaiency rac!or (0.0002) bas.;.':; On t~mQn~: commlw::~th]n from USEP..o.,.: Chau Vu~ t~sy 22~ 2002. 

TG~;C;t-i Equh:~h~n(:y {PCa} base-j or: app!icatiQ:: of mammaHan toxicity equ!vaienC"f ractOrE to m6a~ur.;,.~ t.:]nG~nt~tiot:~ 
rVer: den §erg~ 6t aL~ 1998) or dioxin-Hk~ PCB :;o!1g~n~IT;o Dio::f:",::ke pce congeners :nc:uc:s pCas 8i~ ::~ i28~ i89~ 

Van den Berg. ;"'!'; •• 61 B!'i ";998, Tox:c Equ:va:ancy Factors (TEFs) for PCBs~ PCDDs~ PCDFs for Humans and \;Viidiife. 
Environ. Health PSfSp. i03{i2):775-792. 

vv - who!: be-:!y 
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-

T~g;:; A~le 

Data Eya;u;rt;~n R~pon 


Csntredai5 i"'!~anQr ~~~!Qr~~;cf: ?ff:jef:r Supsffund 8ete 
 

--- ...": APC-DU-062001 A:-"L o.:,:~ ~uu~ Ape vvs 4006­
DOOO-A.-V-'; 0000-01-vV 0000-01-V.J 0000-0 i .'.l-.f OOOO-O'1-"-;V 0000-0 i -".l'J_.__ ._-_ .. --,. ............ ...
6/20/2001 6/20/2001 5/20/2001 5/2Q12001 6/20/2001 ... , .." .... . . 6/2012001 6i20/2001

-.---.-~-

•• 0 •• • 

1: -: '·o:pnsny! 

jAcer:aphthsne 

!A: :thr8cene 

if-!hsnsnthrene 

. . ~ ..
i :Ot8: ~p..n 

3.49i 3.11i 

i.Si! i.4S! 
?4i! 

O.79! 0.37 J! v.S9! 
G.28 Ji 

D.SS! 

u.:2! 
O.2Ji 0.14 Ji 

7.53! 

0.59 Ji _ O.24J! 0.47 J! 

3.05! i.8?! 
47.::! 34.02i 

1.041__ _ 

O.71! 

O.56J! 

5.4i! 

41.2ri 

L.O ........ : 

4.9j 
....... ~.: 

"".~.: 

-..... ': 

3.78! 

2.26! 

2.3i! 
2.13j 
2.4S! 

i3.85i 

73.92j 

'''' ••• ,. 'II ,.I~.~ __ _
ILl. L.I. .1 ...1 • 14.92 Jj 93]1 _. 
.10 n" , ... _.- --....... iB.S! Ji "t"t.: : ~: 
.~ "' . .-...--..-.-­
.... LI ................. -_. 2.31 Ji 
 7.38 J! 


;,23 UJi 0.B2 UJj L'.a: UJi 

0.6: UJi O.Bi UJ! 
i i. i 3 ~i 

..... 11-...........: II 
...... ,._ ,.".n670.25 Ji 1557.23 Ji 
--i~·;~j~~iArocior-iOi5 7.65 UJi 7.51 UJi 7.68 ljJi 7.55 UJi 7.61 UJi 

••• 0 __ _ 

!.63 UJi f.6: UJi 
r.ei UJi f.55 UJi 

- - - .- -; - .. 

!.6i U~ 

r.55 UJs 
............... '" • r_~ •• 
... 1 ILl. 'F"'I II 

................-r•• ~ .... 

7.8, UJj 

1604.49..11 

7.e8 UJi 7.65 UJi 
{.8i UJi 

1257.52 Ji 426.43 Ji 
15.31 UJi 

22.26 Ji 18.23 Ji 
O~52 UJi 1.23 UJi 

7.51 UJi 
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or 

T~b5e~-15 

0000-01-\:''; 	 
APC;vVS-4006- APC-VVS-4007­;::::~:::APG-DU-d520a1JOOQO-.:".-~;'.j OOOO-Ql;V1 OOOO-Oi -V·; 0000-Oi-V"'; 

5/20/2001 6/20/2001 5/20/2Q01 6/2.01200 i 5/2012001 6/20/200i 6/20/2001 

8.6 J: 
0.52 UJi 0.6i lJJj 0.6 UJi 0.6i u~ 

0.62 UJi 0.61 UJi 1.23 UJi 0.61- UJI O.5UJi 0.6 UJI 0.61 UJi 
QJ32 UJf 0.81 UJi 0.62 UJi 0.5 UJi 0.61 UJ! 
0.62 UJi 1.23 UJi 0.6i UJi 

0.6i UJi 0.62 iJJi 0.61 UJf 
0.62 UJf 1.23 UJi 	 0.6i UJi 0.6 UJj­ 0.6i UJi 

t.'; Ji4;56J! ::.r3 Ji 
0.034 Uj 0.034 Uj 

!:\rsen!c 0.0507 Uj OJ}507 Ui o.Or Ui 
i. 12 J1 	 (L4 Jj 0.433 Ji 0.456.Jj 0.713! 

0.00461 Ui 0.004 Ui 0.00494 Ui 
D.04 Ji 0.0255 J! 0.016 J! 0.0155 J! 	 0.0157 J! 

iC::fomium 	 0.11 J! 0.0669 J! 0.1 i i Ji 0.1 -1 Ji 
O.1i5Ji O.DE42 J! 0.08i6 J! 0.0717 J! 

iCopper 0.89 Ji 0.724 J! 0.595 J! 0.7i5 Ji 0.589 J! 
4i.S! 2i.S! 

0.2i5 Jj O.i05LH 0.249 J! 	 O.135~ 
8.el 	 Ji 4.4BJi 4.31 J! 6.44 Ji 3.53 Ji 

O.ii3i O.080Bi 

iaamma-RHC 	 0.i5 J1 	 O.i J1 0.14 Ji 
5.1 Ji 5.e9 Ji r.i3 Ji 24.7 Ji 5.37 Ji 

0.5i UJi 1.23 UJj 0.62 UJi 0.8 UJi 
0.57 Ji 0.45 Ji 

10.23 UJi iO.u5 UJi 

u.1gB! u.ieS! O.115! 	 D.22S! 
0.32 Ui 	 0.32 v!0.0759 Ji 0.32 Ui_ 

0.169 Ji 0.125 Ji 0.205 Ji 
0.251 Ji 	 0.324 Ji0.337 Ji 0.297 J! 

0.06 Uj 	 0.06 Uj 0.05Ui 	 0.05 Ui 
0.022 Ui 	 0.022 LH 0.022 v! 

0.0859 Ji 	 0.i79LH O. i79 vi 0.1 {g vi 
19.7 Ji 	 14.6Ji 20.2Ji 26.3Jj i8.6 Ji 

0.01474 Js 
D.05 UJ! 	 0.05 UJ! 0.05 UJs 

0.11441 

http:0.456.Jj
http:UJj-0.6i





O~t~ Ev~5US!5f::: Rsport 
 
C(;n~f:::~~5e MSf:Qf ReS!Oi'a!eo:: ~!"oj~ct 5up;;!funrl ;jit~ 


:.o..P~..wU-06200i ..: APG-vVS ~OQ1 
OOQO-A-vV OOOC--01-\:-.j _.__ ._-_ .. 

.~PC-'vVS-4007 .. 

_................ ...
6/2.0/2001 5/20/2001 5/20/2001 6/20/2001 6f20/2:JOi 6l20l2001 6/20/2001"..!!~V!~"...!"...! ~ 

-~ 

0.uu041 UJ! 
0.00113 UJi O.OOi i3 UJ! 

O.OOi r4 J:7: 

0.0=:=318 UJ! 
!i.?.3.4.7 .5.9-HpCDF 0.00023 UJi 

0.OD02i UJi 
0,32504 J! 0,07989 J! 

0.00029 i iJ! 0.00021 UJ! 
0.00051 O.00Gt:i UJ! 
O.0004r 0.00077 UJi 

0.00178 Ji 0.0023 J! 
0.00i61 Ji 

0.00039 UJ! 

0.00188 J#i 

0.00053 UJ! 

0.00089 J! 
0.UU1:: UJi 

=: - - - - ••., .,.,.,...... ...... " ..""''-''''''''''' ­ _. .. ......- ..v.'..!v.... o..! ~: 

0.00024 UJ! 

I •• " ... , ..
'--'.'--''--''-1 • ..... 

O.OOi i { UJ~ 

U.UU~1= .,H 

~.~.; .0- ! con u.u: .... .;: ..:: 

0.00029 UJi 

.-. L:-Li.'':;':j; 

0.Ouu21 UJi 0.00039 Ji 
0.00007 J! 

0.000i9 J! O.0004R J!0.0003 J! 
0.00022 UJi 0.000i7 U.Ji 0.00026 lJJj 

0.10112 J! 

0.00055 UJ! 
000059 UJ! 
o.ooo~..; UJ! 
0.00127 UJ! 

0.00061 UJ! 

O.OOO~l u.J! 
0.00036 UJ! 

0.000' iJJj 
O.OUiL: UJi 

0.[::J058 Ji 
:ota~ HxCDF 0.OOO~7 Uji 0.000; UJ! 0,00056 UJi 0.000r8 Uji 
 

0.00013 UJ! O.OOO~3 Uj! (LOOOSS u.j! 
 
.-. .....:,~~ 

O. iOif 

0.09519 jj 
0.02093 UJi 

0.21808 J! 

(llS??? J! 

0.85724 J! 
0.06!::2 jf 
0.01451 J! 
0.Oi056 ji 
0.t'1g5R j~ 
1.02.~63 Ji 

7124/2003.5:10 Prii 



: ..... oC-DU~062Q01J ,,-\?C-VV~-400i- APC-VVS-400z­ APG-\;VS-4QQ3­ APC-\l'iS,,400~- P.pC-"-:ft.jS ~OO:- APC-VV'S-4005­ APe VVS-400 r­
OOOO-A-\:v 0000-01-\:'; OOOO=01~V.j QOOO-Oi-V.J 0000-01-\:'./ 0000-01-V"; OOOO~01-\lV 

5/20/2001 6/201200i 6120/2001 5/20/2001 6/20/2001 5/20/2001 6/2012001 6/20/2001 

0.25885 Js 

0.i6575 J! 

i.e~463 J! 

O. iSSri Jj 

0.77281 J! 
3.00303 Jj 

6.03228 J! 
0.75486 J! 
1.95151 J! 
0,56747 J! 
1.11938 j! 

O. i0004 Jj 

18.78558 Ji 

7.37865 Ji 
22.2261 Ji 
3.74088 J! 
0.14995 J 

24.65643 J 
::; 46561 J 

i~.3i7~:: J 

7/24/2003. 5:10 Prv~ 



"­

summa.-y stat! .. tl::;.. and Anaiyiicai R::~: :;;~·,,'nite sucker and Fa!! F!j<" = Ai;..",,,;;;,!.. 

APC-VVS-4003­ AFC-VVS-4007­
0000 01 Vi 000001 "VV COOO-vi-V"; 
5/20/2001 5/20/2001 6!2fj!~OOi 612.0/2001 5/20/2001 6/20/2001 

1.124820.:: 

13.6052 Ji 

i .8(:51 Ji 

4.36236 J! 
1.02537 Ji 

44_31764 Ji 

6.49345 J! 

0.07635 Ji 

3.09-;89 J! 
1.25897 J! 

2.55713 Jj 

P2ge 11 or 18 7/?4/'003. 5:10 ~r'!i 



~ 

T~i}i# A=15 

iAPC=DU=OS2001,) APC-V'iS-4Q01- APG-\;,V5-4002- APC-\:'.jS-4UU~- ApC-Vi~-40U4- p.,PC-VVS~005~ APC~\:VS-4005-
OOOO-::'.-\-.j OOOO-vi-Vi 0000-01-V.J OOOO~01"'''''i QOCQ-Oi-V''; OOOO-Oi-\:''; OOOO-Oi-~V 0000-01-\;'.j 
6/20/2001 6/20/2001 5/20/2001 5!20i200i 6/20/2001 6/20/2001 6120/2001 5/20/2001 

2.12202 Jj 

0.75748 Ji 
:.07068 Ji 

0.19858 UJj 

CL i62i~ Jj 

10.33108 Jj 

- - - - - .W::.:.1fcc3 Ji 

5.421 u.:~: 

! vA - 2.3.6.7-Te!rach!oroxanthene 

OGDF - uC!acn~arinste-:: Q;OenZoruran 
Tox~c~ti Equ~va~er:cy {DlOXH:S; ~Ur2f:S; HeX} b~~~"; on appiic-ation or mammaiian !ox;c;rf equiva!ency factors 

{Van den Berg. at aL. 1995) to measured c-,,::ncentra!ions of diQx~r:s: furans; aDa by ~Pp;;~HQn of U5EPA HCX 
toxicit.; e-Juivaiencv ractor (O.OOO!!:) nasfr".1 5n 5effi5r.~: CDmmu:1:r.~Hn~ rrnm i i~~i'.a r:h~:: V:: ~~-::=;v ~~ ")(1f1")

~. , , , - .------------ ...... - ... ---.- .... -... ---.... -..-- .. -~ ....-;--~- .......... -. 
 
To)(icity Equ;va;ency (PC8) base-j on appiicat!o:: of msmmsiiar: toxic~ri 8qu~va!f:f:ey f~etQ~ to m6a~ured G·~nGentratjons 

...... 111 ....... .. .. . . -. 167~ and 189 . 

5amp;es ending with: 
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' .. 

SU;;;;;;<;;"j S!<;!i5!ic5 <;nQ Anai},iicai R:;: :;:~'¥hit4: §uck4:r and Fail ~isn • Aii.."aai.. 

.~rt;-~"'.j~ :008- :;PC 'VVS 40:0 
OOOO-ul-vV OOuO-Ol-V'; OOOO-Vl-Va'; 0000-01·"./"./ 
6/20/2001 6/20/2001 612012001 6120/2001 

i~!"'!dr!r:
iEnnr~n Aingnyn:] 

i~.;s~-:;!. -;::;:~~: 

0.52 UJi 

0.16 Ji 

0.51 iiJi 
0.61 UJi 

0.81 UJi 

0.61 UJi 

0.31 UJs 

0.62 tJJi 

i !ec:~:;'--s C::~:!-_-:·:=::= 

ir...iercU:i 
ir~~;;rc: :r.,: (~~ ~ethYn 

25.8 Ji 

0.Or49 vi 

0.00509 wi 
0,0484 ':i 

0.229 Ji 
~} 107 Ji 

O.::oii 
4B.4i 

Q.519i 
0.00443 Ui 

0.0;53 Ji 
O.71i 

S.DSi 

O.129! 
0,0939 Ji 
u.2~i ji 0.114 Ji 
O.2~9 Ji 0.215 Ji 0.281 Ji 
·u.\;:: Ui 

0.022 Ui 
!Vanad~u::: 0.1-=-.0 Ji 0.179 tJi 
i7 inc ?0.5i 
:DSo~5:--:=t:=Ufi::r::a {UE1KS} 

:cX 



oooo=o:=voJ __ ._-­ __ ._-- . 0000-01-\;-"; 

C:}f:tf:}d~;~ M~r;¢r R~~t¢ffit!:}f; Pr¢j~~ $:;p:}rr~f!d S;f~ 

*f:fth ~ff:~~fi=ne2~ H5 

_. _.~ --............. .. '-"' ............ .. _.- - .- - - .

Il.--.............. .. 
 

... , ... ,. II •• .... , ... ,. II ••6!20!2fjfj 1 _. __._-- . _. __._-- , .-0,"""_._ ....,_........
II •• 

0.24351 _. 
OJJOOS UJi 0,00023 U.:i 

j 1.2.3.4.-;.B-MXCQ8 	 0.00092 UJi 0.00053 UJi 
0.00099 UJi 

i1.2.3. 7 .5.9-H~GDD 0.0005 UJL 0.00018 UJj 
0.00063 UJi 0,00057 UJi 

iOGDD 	 0.00333 UJi O.001~~ UJi O.OOur3 UJj 
OJJ0048 UJi 0.00107 J#i 

i i .2.3.7 .8-PeCDF 0,OOO~2 U~i 

Si ~2.3.4.7.8-HhCDF O.OOO~4 UJi 

iOCDF 

iTota! ~eCDD O.OOOt:r UJi 

0.00083 UJi 

0.0001': UJj 

0.00014 Ji 

0.000i4 JiCL00057 UJi 0.00037 UJi 

O.22i 

O.Oi i i Ji 

0.1i595 Ji 

O.Oi Ji 

7/24/2003. 5: 1 0 Pf\·i 
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p.pe-ViS ~OOg- APC-\'VS-4005- APe VVS L~OO:: .b..,PC-\:-.jS .'..: :u-

OOOO-Ul-V'; 0000-01-VV 0000-01-vV 
61:20/2001 8120/2001 6/20/200'1 6120/2001 

OUPLiCATF 

__ 

1.0r513 Jj 

i2.:t;4;5i-Tst:i::ch!o:obiphenv! (49) 

3.34801 jj 

I;::':i:~~~;.->-';·~ {.:~}
-- _. ­ - - .
:~~"'L.~~.t!-! ,=~~~cn!-=~·-~~~_ 

1.14:26 Jj 

- .1 

22.02172 Jj 
0.7015i Ji 

5.46751 Ji 

B.55505 Jj 

o.e.0045.jj 

=:.:: ­
~-~=~--- ~: 

0.37757 Ji 

0.33725 Ji 
o.oss:-! UJi 

36.20995 Jj 

6.3i802 Ji 

3r.ii395 Ji 

40.8324 Ji 25.39275Ji 
iO.551 Jj 

5.85288 Ji 

1.56512 Ji 

0.13892 jj 
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o~~~ EVi:h:stEf:n Report 
 
C~r:~fgdi:i2 MsnQr Restoration ~rQject 8uperitH"Hi 5ite 
 

612.0/200i 6/2012001 6/2012001 6/20/2001 

;6.2935 Ji 
-- - - ... . ......

i2.3,4.;4";5--par:tac:::ofo::::pnenv: ~114: 

0.08331 Ji 

5.1257~ Ji 

11.455 Ji 

i07.7774? Ji 
34_5:65 J~ 
5.1 r428 Ji 5.81774 Ji 

i2:3:3;~4~4;~g"Mexach!o:Qb!Qhenv! {i58} 6.30349 Ji 5.23€..Si Ji 

0.i:"5·77 Ji 

~.3i5Sr Ji 

iU.Orr84 Ji 

0.01465 Ji 

23.16882 J 
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::::~~~ Evs5:":S!5~:: ~eport 


C:}r:~fgdi::5e Msnor Restoration ~=Qi~ct 5up~ri'u!!d Sit;; 
 

A~C-VVS-4008- AP~-"i.JS·40 i 0­

0000-01-\rn.j OOuO-Oi-V''; 
 

Si20f2.00i 6/20/2001 6f20/2001 6/2.0/2.00; 
 
DUPL:C:\TE 

· -. ­ .... I-~.-~ 1 •• · ._-...... . .,. ....... ­ ._. -. 
-. --_......... .. ~. .. ..' __ 'L-'" ......-- ­ . - - . 
- - ­ . .. 
..... ·11 .. "--' .... _ '" ...._............ _, _. 
..... ..... _............ .... ..................... .. 
'V',,'V' .....::;O~~ "='": 
.... - ...... ..... , ............... _....· , ..._. _. 

-. -_ ... _,.,. .... - .......... - ..
'V'.'"!..!!! , ...... : 

- - - ­ ..•• ·.II •• LII .... I ••• "'I.,r-o-,_ .._._--- _. 
.... ............ _......I __....... I .. 

L-" .. .lIfIo.."""! .......... : 

...... ­ .-- ..•• .... _ I· • •• 

.. ............. ;;. i. 
". -" ..­.. 
--~ .................. _­ - . 

..... ..... - ......_. " .... , ..... "&.:&..:, .....
C:C.::'vv: : ;,,:: 

0.221 rr Ji 
i.47303 Ji 

r.55825 Ji 

~.7.1J 

NOTES: 
~WL - Sampie Qu~ntit2I:on Lim!! 
HeX" 1:2:4:5:7~8-Hexach!Qro:-:anthene 
! G.~. - 2.3.6.7-T~tmGhioroX~f:!~ef:e 

aeDD - actach!orinate.j dibenzc-:i!o:-:in 
VGLH= - Octach;Qrinat~g giben~ofUfaf: 


! Q~:City Equ:va:er:cy (Dio:-dns! Furans. HeX) basoo on app;it-ation of m~mm~::~f: !u~~c~ty equ!va!ency factors 
 
[van den BSrQ. at aLi 199B} lQ ffi:1j~SUf8'j concentratior:s of dioxins! furans! and by appHc.ation of U5EPA Hex 
IOx:(::n: er~u~vefer:cy facto: (0.0002) based on perEona; C...~!THT!un;c..at;Gn from USEPA. Cr:~u \lu: r..~ay 22: 2002.. 

Toxicity Equ!va!ency (PCB) b~3';':; or; ~pp:~cet~on of mamma~~an tOidcity equivalency factors to meaStH"~"; GunG6ntratiof':$ 
(\;~n Q~r; Serg: et aL: 199B) of .jiox!n-!!ke pee e-ongenerE. D;Qxin-m~~ PCS t~ng*ner$ !ne!uda FCas 81: . ': 1~o! 189~ 
~~~~ 114: ii8~ 123. i55. 157.. 157r an:] 1990 

v~n den Safg. :v:.: st a!.: 1998. Toxic Equ;va;ency Factum rrEF~} fOr peas; r""~:"::":~. PCDFS for Humans and V;'.jiidiifs. 
~nviron. t1ea;rn ;-arsJ]" 1t:5{12}~77&7E2. 

Samp!es ending with: 

7/24/2003, 5;10 pr\r~ 

http:6/2.0/2.00


{ 
 

4.S6! g.2! 
i.OB! i.51! 

10j 3.79! ?57! 2.S2! 
!oenzo(a )anthracene 3.45! 1.28 LH 1.26 vi 

j2-tviethy!naphtha!enp. 2.8ii 

LPX-AE 4001­Fr9QU~~:CY of ~::::' 
Detection . SOL oooo-o; ...../'.; aatoo-O i -VV 

6121/200i 5/'1/'001 

v.54! 0.[9 Ji 

7.3Bi 7.3Bi i.6S Ui 
i.28 Ui 

..... "n,...... : 

;::.1 ii S.li! 
3.38! 1.28 Ui 
4.0ij 5.341 4.7i! 

!P::9nanthrene iO.27i 27.17! i i .99! 

i6enzo(b )f!uoranthane 5.??! ~_77! :.19j 1.28 LH 

": ": .~:i8snzo(k}f!uoranthene 2.02! 1.28 LH" '-: -- ­

iPyrene S.Q?! ..;:.u-': 4.4B LH 
i iO.9j 83.74! 

j4,4'-DDD 20.72! i2.4ii 
?t.rB! 7S.9:i 53.54! 36.2dy-........ : 
 

i4.4'-DDT =.26 vi 1.32 wi 1.27 Ui 

i 5.';';! -._-.:. 15,95 LH 

i.32! 1.21 Ui 
42.7?j i8. i i! 

iArc":!or. To!;;! .""...... "": 

1:::.01 vi 
is.44 iJi 15.51 LH 

15.B1 vj 
iArnc;cr-1248 16.44 Ui 
iAroc~or-i 2:'4 305.53i 1177.73i ............ "": 381.95i 
 

i~.8i vi 
2.55j i.6i u.52Ji 

5.95 LH 

.28 LLH 

Page 1 of 12 



( ( 

:- requency or LPX-..e..E:.-400Z­ LPX-A~-4003-

vOOD-vi-V''; OOO(h01-\t-J 
5/21/2001 6121/2001 5/2i/:;001 

i~::uusu:fan ! 
iEndosuifan !i 
iE::do::iu:fan Suifa!e 
it:ndrin 

::run 

irviercury 

!:::5e!eniu::: 

!:CX 
j2.3.7.5-TCDD 

-­ - ~ 

i.27! 
1.32i 

i.27! 1_32! 
VI i.32i 

i.27! i.32! 
1.271 

i .2fj 1.321 

iui 

iOi 0.4451 
v.OBi 

0.1 i~ 

O.00065i 

G.B5! 

C.55! 1.28 Ui 

V. 55! 1.28 UJi 
i .uri 0.51 Ji 

i5.0S! 
i .28 ijJi 

::.S9! ??7! 
1.28 UJi 

1.32 wi 

8.i2L 

3.14i 

i.2r UJi 

is.GS! 
;.27 uj 

5.59! 
:.27 u~ 
755.77! 

.... ___ I u.uo...1 3 J,! ,.... -­ rU.::;jL! 0.-.:93,= ,... u.048 J,! .-, '-'L..'_ ••, _ _ _ v. 
R59 

! . - - _, 1.1.1.1,,04 J! 
~. u.632j 0.61,'

53.2! 29.ri _ Q.71'ili 

7.651 
0.Or56i 

0.432i 
O.D00324i 

O.0581i 

O.02415i 

v.DOngr! 

V./O:J! 0.174 Jj 
3.5Uj 3.99! 

O.0349j 

0.0906j 
0.3411 

fl0247j 

O.00885i 
000892j 

23.9! 

0.0443i 

O.10774J! 

0.204 Ji 

G.G297i 
0.04081 

0.32 wi 

- U.3~~ Jj 

0.0:::2 Uj 

~ i 



!, 

~,~I~~~~~L 
!Z:3:7:8-TCDF 
!i .2.3,7 .8-PeCDF 




Tabis A~17 


Summ~ri S!stastscs and Ana;}'!;:;;'!; R*:;u:r~ ~f:f Amef~csn Esi - Lyman f·iHii 
 

Dsts ~vsh.!at!on Re::!Q;i 
 
Cen:feda5e ~~snor Re$tQr;;t;Qr! Pr~j~~~ Sup~TH=fU::d s!te 
 

r-~Qrth ?rgv:ugne2: Hi 
 

i2!2\3~6~-Tet~ ...;;h;~ IL' ..... - ..i .... ~;.~~~e~y; ~~a: 

i~i~ i~i:: Tet~~ch5C-:~t:e~.;. :i! {.-:S} 

!r~q::e!!Gy Dr 
Detection 

.j,: 

:~-::n::::u::: rvia;-:i:: :U::: :,!,,:~~:n:U:n ft..verage 

3! 

~: 
~: 

SOL 

a.G09i! 

O.09954! 

SOL 

CL009ii 

O.ur804i 

CL0997! 

Detect 

O. i3828i 
O.01794! 

D.OE4! 

21.2142Bi 

3.35i05! 

O.12455i 

D.345S9! 

O. i i04! 

U.u::/961 

iO.457€4i 

O.0082i! 

Detect 

O.Oi7i8i 

1.07720! 

8.83:'ii 4.S9i?5i 

::.32628! 

u.u3933! 
0.05795! 

146.vi2r8i 67.45325i 

43. i0832i 20.08909! 

V.u2l0a! 
125.35764j 

::O,99518i 

?07.7075i 

LPX-AE-4001­ L~X-A::-40D3-

0000-01-V'./ 0000-0 i -·l".j OOQQ-01-V-J 

6!2i!2001 5/2 1/2001 8!2. i !2fjQi 
0.14669 J! 

0.0091 UJi 
q.02i42 Ji 

0.48324 J! 
i.209r6 Ji 

O.i743J! 
0.08685 J! 

u.ii Ji 
O.i4rS7 Ji 

2.36577 J! 
0.9048 J! 
4.6572 J! 

O.5837~ Ji O.3ii82J! 
22.55194 Ji 

8.83585 J! 
0.07311 J! 
0.0997 UJ! 

12.06892 J! 
7.58357 Ji 

13.08942 J! 

3i.11429Jj 
i i .50859 J! 

1u.890i Jj 

0.37534 Ji 
33:.41246 Jj 51.44472,Jj 

2ur.rO/8 Ji 



C~!1tr~d~i~ ~Ji~!1Qr R~~tgr~ti~H~ Fr;~j~ct 5up~rf;..H1a 5ite 
 
Nafir: FfaV~ugf::;g: R: 
 

PARAf~~ETER Frequency of 
De!ec!hJf1 SOL OOOO-Oi-\:'.j OOOO-Oi-'.:i..j OOOO-Oi ..V"" 

6/21/2001 6121120Q1 
0.2171Ei O.1230Ri 0.05585 j 

8.5S9Si 2~.93390j 49.69ao~ jj 16.50416 Ji .-- ----- ..... -.1'1 .......... '1 II
S9.11776 i 468.8138 i =~~.'..,l'..,lv..,:~ ..:'! 
... r- ............... II
1 ...._1_,. II 

-•• ~ .............
 

- --. 

2.51111j ~."! ! 'W' ...:: 1.0227; j! 

- -

.... .. 

!2.2".3.3·.4.S·-Hexach!orobiphe!1vi (130) 3.644i5j 20.u8318j 20.68316 J! • .... : _LIV~ "-­

. - ..O.47465! iJ?5575! 0.47455 j! U.1or~r Ji U.iU523jj 
36.61489 Ji 

1.33252i 4.R7535i iO.5078'/ Ji 
2.9grOrj 30.26892j 30.26892 Ji ',98707 Ji 

3.88434 Ji 
30.83694 J! 

.................. _
................. .. ..
O.09S4.!:.· 0.0997 UJi ~O~""''''''L L8"!!: 

.".-: 

2v,7077 .j~ 
.. ,-,. ..... r-r-,-,. .. ••22.22589j i2.8r03ij :u.:o~u~ J! ---- II
!2.3~ .4.4 ~ .5.5!-Hexachiorobiphenv! (i 8 f) .L. 19901! ~.ovv~: ..:': 

,... ............ ,.,. .. II 
 
,. , ..........,. II
O.07443i O.228i8i .".. '~£"-:"I-Y oJ': 0.07443 J! - -_.- ..

I ............ II 
 

~ .v~At~V .:'1 .....................
,_' ..........
0.43314 Ji •• '-I ••:o,.,".!:i.45458i 8.433i4j 
· . -- - .... ...........·I~~ II
1.00634! 4.3;?' ji :.~ n.:vc~! 
................ _ II 
 

• ...... _-.... _ II1.0921 rj 12.4:o::29rj 12.42297 Ji !o~""'!0...11"" .... : - . - .. 
•• .................' II
'':': 

~: v. :~::;,,:o..:: 
.............. _ ........ II 
...... _,'-.. II0.004921 O.00492i ~o"'-'",-'~I-:;! ':!: 
- - - ...'J L.. I .... ~.. II17.44082 ji ~.;,,::ov~ ..:!"": .. -_ .. - .. 

... ·11 ...... II 

i9.i r6iij 
0.i9888 LUj 

:.44;83; 3.93418; - 1.55157 jj
-.--- .......... , •• II 
 

'..,l.V :v:::~! _.
2.2',3.4.5.S·,6-H8PlachiGrGbiphenVi ("185) u.ut.4~ci 

~: 
~: 14.03705i 70.053iii 70.0531i Ji i4.i412i Ji 

0.17222 Ji 
-:.: 7.58653! 3.r868d 2.04369 Jj 1.7304 Ji 

2.3,3',4,4'.5'.6-He~tachiorobiphenvi (1 91) u. :0057j 0.3E312i 
'""': 

O.i880rJ! 
5.75815j 3.6r3i9j 

O.0507i O. 19903 j! 0.0798 J! O.O~Or jj 

Q,69249! 

;.:~ .::---- ­
""!'"='­ ~~""'~---: 

: 
2Q.7Q77~ 

1.84474i 



F H!t1usncy or 
Detection 

~~ini:::u::: 

Detect 
LPX AE 4001 

0000-01-Vi 
5/211200': 6l21/200i 5/21/2001 

47.10E~ _, c;':,111BJi 9.65258 J! 

O.i87'7i G.iB72rJj 
iO.69282i 5.953i9j lCt692S2 Jj 

3j -, 0.021 ii 

ie.ti i9.5i 

O.2;i55i O.11337i 0.03;41 Ji 

0.08458i 

U.0604! 

0.3543 Ji 

i.47;45Ji 

2850.7178 Ji 745.73455 ':j 

7.uO;85 Ji 

Environ. Health P:;rsp 

Sampies ending with: 
'vV ~ ~".:ho:e bcujy 

1113/2003, 12:21 Pfv; 



LPX-. .o..== ~010 j LpX-uU-Uo~i Oi­
OOOO-Oi-\:'.1 GOOO-Oi-V'.! OOOO-Oi -V·; OOOO-Oi-\IV OOOO-vi-V-'; OOOO-Oi-\:'.j OOOO-Oi-V·.j 8-"ll.! 5/21/2001I,. 

6121/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/2112001 R12112001 R~PLiCA:E 

0.77 Jj 0.72. Ji 1.05 Ji 

Acen=phthv!ene i.55i 

8enzo{a)antnracene 3.45i i.3 iJi 
3.e2i 

iRenzo{b )f!uoranthene 5.77i 1.3 Ui 

0.79 Jj 0.75 Ji 
4.6i 

7. 16i 6.51 i 
?iBi 2.94i 2.r9i 
 

3.79i 
 
i.3 iJi 1.7 Ui i.2; Ui 
 

1.29 Ui 

1.3 Ui 2.01 LH i.2; vi 
1.3 Ui 

ii3enzo!k}ftuoranthene 5. iii 1.3 Ui 1.3 Ui 1.3 vi 2.02 vl __ 1.2; wi 

u.7SJi 1.3 Ui 1.3 Ui 1.3 Ui 0.61 Ji 

9.55i iO.1 ri 

iindeno{i .2.3-cd)pvrene 

14.2~1 ii.9~ 

3.38i 1.3 Ui i.28 vi 1.3 Ui 
5. 23i 6.:: i 

i9.93i 11 .Oi i iO.2?i 
:1.65i 3.76 Ui 4.27 Ui 

i iO.S! 42.34i 48.95i 52.7fL 

i.29 Ui 

iO.93j 

47.65i 67.68i 

i4.2ri 
37.22i 78.9i Ji 

:2.69 Ji 
4i.05 Ji 

i3. i! Jj 
47.33 Ji 37.i7 Ji 35.9B! 46.Si 

iFnenanthrene 

- - 3.25!­i4,4'-DDT 

i.3 Ui i.3 LH 1.3 LH i.31 vi 1.29 LH i.28 UL 

!aipha-Chiordane i5.97 Ji i8, iii _ i4.07i i8.37j 17.16 Ji 
iAroc;o!. Totai 552.27 Ji 533.55 Ji 575.34i 573.i4i i 177.73 Ji 737.8 Ji 

16.01 vj 

jA.rociof-i oi 0 i6.1! Uj 16.25 vi 16.3 Uj 16.07 ui 
iArock!r-1221 15.17 Ui i6.3 LH i6.07 Ui 15.92 Ui 
j Aracior -1232 16.i7 Uj 

16.3 Ui i6.07 Ui 
jAruc:or-1:::48 10.17 Ui 16.01 t.:i 16.3 Ui :6.07 Ui 15.92 Ui 

iArocior" 1 254 652.27 Ji 633.66 Ji 678.34i 673. i4i 78S.8ii i i 7r.73 Ji ;3;.8 JL 
jArOC:Of-:260 :6.o:rUi --------16.23 Ui 

iAroc!or- i 258 i6.23 vi i6.3 vi 
1.07 Ji 

i.3 Ui 1.31 UJi 
7.5i Ji 5.73i 6.Boi 7.4? Ji 11.15 Ji 9.45Ji 

Page 7 of 12 



i;n~~,-=-! .. 
iA~uminth:: 

!chro:: :!U::: 

i(":obair 

ilion 
!: e~d 
irvianganese 

iNlcke~ 
!S~;~ni::!!! 

jSiivsr 
!Thamum 
!V;anad!um 

iHCX 
iTCX 

0.0425 U~ 

O.0048~ ~i 
O.Q2~7 ... : 

O. i87 J~ 
0,0624 Ji 

O.r28i 

?55! 

O.04?8! 
0.0135 J! 

0.1 is Ji 
0,273 J! 
0.06 w! 

iJ022 U! 

0.1 r9 vi 

0.03535 J! 

0.08475 J! 

O.234i __ 

0.0425 Ji 

0.0688 Jj 
O.756! 

-2:li 
0.3i; J! 

0.0756! 

0.Oi9 J! 

0.31 •.:: 

O.u34 Vi 

0.004 ~i 
03J27 Ji 
u.:269 Vi 

O.542i 
i8.?! 

1.r6! 

O.07~i .:: 

0.355 J! 
O.08Uj 

flu?? Ui 
0.179 U! 

2S.7i 

0.004 Ui 

0.0427 Ji 
0.884 j! 

75 J! 
O. i i Ji 

0.0653 jj 

0.05 LH 
Q,QQB15 Ji 

0.i7$ Ui 

O.05205J! 
F~ 

0.1 r748 J! 

O.353i 

0.0293 Ji 

0.?03 J~ 

O.OE-45 Ui 

0.32 wi 
000862 Jj 

0.385 J! 

O.O:J~ ~ -: Ji 
0.179 U! 
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OeDD - Octacr-:!orjnated dlbenzodioxin 
Vt,.;LH~ - Octach!orinah3d d=be:=:zofuran 
Tox:c:!y Equlvaiency (Dioxins. Furans. HCX) b~~ed of: :appHcat:on of mamma!!::n toxicity equivaiency factors 

{Van den Berg. ~t 3:'. : 99B} to measured concentrations of dkndns. furans; ~t:d by appHca!:of: of USEP.t.. HeX 
h)x:c:ty equivaiency factor (0.0002) baso::r~ On p~r~Qna: ccmmur:!catk::: from USEPA. Chau Yu. r'!iay 22. 2002, 

To;-:!c!ty Equfyaiency (PCS) ba~e--j Of: appHca!h:::1 of mammagan toxicity equ;va;ency faGtQf~ to ffle2sufe--j concentrations 
I __ r-o. ____&_. ----. ~ ...... --- .....,,-;r-1I-:;:.cDor:::. .......-...i"iw......-.::.iiii':.;~~p:_-:~_..,~gi.77 .•.. 26.159.
\v~n aen ~t!r!d; ~~ d: .• 1::::::c} or aiOXH1-m~e ?="L~ CG!1g6n6r~. ~!~"" •• '-"n.~ ....... ...., ~'-"' ..... ~ ••-' ..... _
I ••-'....... • __ 
 

i23. 

Toxic Equiva!~ncy F~ctOfS (=rEFs) for PCBs~ peoos. PCDFs for Human3 ~nd \;ViidHfe-
Environ. Heafih P:JfSP, 106{12}:775-792. 
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