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QUALITY ASSURANCE STATEMIENT

~ngineering anc Consulting, Ine.

Subcontractor: MACTEC

Delivery Order Title:__ Centredale / Woonasquatucket River

Delivery Order No.:___ 01

Description of audit and review activities:

Data evaluation re pm1r1 preparation was subject to QA/QC activities, technical review and
deliverable review in accordance with contract requirements and standard operating procedures.

Description of outstanding issues or deficiencies which may affeqt data quality:

None identified.
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1. INTRCODUCTION

The .S, Environmental Protection Agency (USEPA) Region T and U.S. Army Corps of
Engincers (USACE) are conducting a Human Health Biota Consumption Risk Assessment
(BCRA) and a Baseline Ecological Risk Assessment (BERA) for the Centredale Manor
Ruﬂ(umnmnEh”n1hmmi“uw-kmuhwihnrwmnhlﬁwmmmﬂmmgHUumm:LMamd{ﬁmmﬂdhmwmfmwmdlm:m
“the Site™). This effort is being performed for the USACE under Contract No. DACW33-01-1-
0004, Delivery Order 01. A layout of the Site is provided as Figure 1.

This Data Evaluation Report (DER) has been developed to reflect the goals and objectives
discussed and agreed upon during meetings with USEPA, USACE, Battelle, and Harding ESE
(now MACTEC Engineering and Consulting, Inc.) conducted on July 17, 2000, November 17,
2000, December 4, 2000, Decernber 19, 2000, and Febroary 28, 2001, and presented in meeting
minutes and other support documents. This report was prepared to be consistent with the
requirernents set forth in the Statement of Worle (SOW) and the Addendum to the Statement of
Worl prepared by USEPA (USEPA, 20004 and USEPA, 20000).

1.1 PURPOSE

The purpose of this report is to provide a discussion of the methods and results of BCRA/BERA
surnmer 2001 data collection and evaluation activities conducted to provide additional analytical
data mneeded to perform the quantitative human health and ecological risk assessments for the Site.
The product of these activities, discussed in this report, is a series of media- and exposure area-
specific data summaries, which will be used to determine exposure point concentrations (EPCs)
for the upcoming risk assessrments. The data swnmaries provided as part of this report rely on
post-third party validated data as presented in the media-specific chemistry data reports (Battelle,
2002a through 2002§).

The activities involved in the data evaluation process include compilation of data sets for the
quantitative risl assessments. AmldwmwwmmrmmMymmdtormmmmdmmuw\vnh1MLaqudMu¢wbwruwc°
(DQOs) presented in the Work Plan and Field Sarmpling Plan (Harding ESE, 2001a,b). Data were
reviewed with respect to project goals and objectives to verify that data collected meet project
data needs (e.g., mamber and type of samples, species, analyses, and appropriateness for
caleulation of biotafsediment accumulation factors [BSAFs)).  Limitations of the data that will
need to be considerad in the risk assessrnents were also identified.

1.2 BACKGROUND

The data evaluation process has involved a series of steps. These steps are listed below and are
discussed further in the following paragraphs. Initially, the project team developed goals,
ebjectives, and data requirements to support the upcoming risk evaluations. Historical data were
compiled and reviewed to determine the need for additional data.  Additional data needs were
identified and the BCRA/BERA 2001 field program was conducted to address these needs.

MACTEC Engineering and Consulting, Inc.
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In accordance with the SOW dated April 6, 2000, Harding ESE identified project goals,
MMwmnvem‘mulddduvqumemmwwuh)smpwmnknmmmnﬂﬂlhhdnd:uvm cal risk assessments
Site. 1 Tuesday, December 19, (mm.a‘mmﬂmq;wns]whlwnh1hr|umwthwmn(U5|PA
[]w!i annJha(manMUhmm][»E)wu discuss DOQOs, Subsequently, a report was prepared that
pmmvnwwlhepmmﬂhme(1VL,.umldMAIm%ﬂkfnleudmmlngﬂmmhuwuuﬁmmlﬂnhkrmcwmmwmwwkm
pathway and the objectives and data requirements for the ecological assessment endpoints
{(Harding ESE, 2000). The SOW and the DQO report prepared by Harding ESE were reviewed in
conjunction with the current database to determine whether or not data collected during the
BCRA/MBERA 2001 sampling effort satisfy goals, objectives, and data needs identified by the

project team that would be required to concuct the upcorning risk assessments.

Hnlh¢‘N(uklﬂan[mmpmmdhxwuuumniﬂm'hummm]uwmm and ecological risk assessments (Harding
ESE, 2001a), Harding ESE evaluated the existing data and documents (as of March 2001)
provided by USEPA and the USACE. Awvailable information was reviewed to determine the need
for additional data for successfully accomplishing the planned biota consumption and ecological
risk assessments. During the data review, the number of samples collected for each medium,
chemical analyses performed for samples collected during particular sampling events, and the
location of samples collected were evaluated. It was determined that insufficient historical biota,
soil, sediment, and surface water were available to perform the BCRA and BERA. Additional
sarnples needed to be collected from these media to fill the data gaps.

Following identification of data needs for the risk assessrents, the Field Sampling Plan (FSP)
(Harding ESE, 2001b) was prepared to identify the specific data that would be required for each
medium in each exposure area to evaluate the hurnan health biota consumption pathway and
ecological exposure pathways.

The BCRA/BERA 2001 field collection activities began in May 2001, Tissue samples collected
in the Allendale and Lyman Mill reaches anc in upstream areas included fish, crayfish, emerging
insects, and earthworms. Media sampled in those areas included floodplain soil, acuatic
sediment, and surface water. In the Assapumpset reference area, fish, crayfish, aquatic sedirnent,
and surface water samples were also collected.  Fish sampling was conducted in Manton and
Dyerville Ponds, No other sampling oceurred in those reaches. BCRA/BERA field activities
were completed in late July 2001,

The abiotic media data were coliected to support the bioassessment data. A variety of
bicassessment studies were identified as necessary to conduct the ecological risk assessment (e.g.,
floodplain invertebrate study, aquatic macroinvertebrates study). The additional sediment, soil,
and surface water samples were necessary to interpret the additional biological data.

MACTEC Engineering and Consulting, Tne.
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The samples collected during the BCRA/BERA. field sampling program were analyzed or tested
for chemical, physical, and biological parameters by laboratories in several organizations,
inchuding;

PARAM ETERS LABORATORY

Dioxin/Furan and PCB Congener Battelle, Columbus Ol

HCX Battelle, Columbus (H

TCX Battelle, Columbus Ol

PCB Aroclor and Chlorinated Battelle, Duxbury MA.

Pesticides

Polycyelic aromatic hydrocarbons Battelle, Duxbury MA.

Metals, AVS/SEM Battelle, Sequim WA

SVOCs and VOCs Severn Trent Laboratories, Baltimore M

BOD Cassell Testing, Hunt Valley MID

Nutrients Chesapeake Biological Laboratory, Solomons MDD
Sediment Toxicity Crreat Lales Environmental Center, Traverse City MDD
Taxonormy Normandeau Associates, Bedford NH

Additional field efforts and analyses have been performed by other parties in 2001, USGSH
collected tree swallow samples in May and June of 2000 and 2001, USACE collected fish data to
support the early life stage testing. Battelle performed the ELS bioassay study. TetraTech
collected floodplain soil samples in June anc July 2001, sediment samples in July 2001, and
groundwater samples in August 2001, These additional efforts are not described or evaluated
here. This report summarizes and evaluates the field and analytical data resulting from the
BCRA/MBERA 2001 sampling effort conducted for the USACE under Contract No. DACW33-01.-
D-0004.

Third party data validation has been conducted by USEPA and Environmental Standards, Ine.
The walidated data have been presented in several medium-specific post-third party data
.

valication chernistry data reports (Battelle, 2002a through 2002§).

1.3 ODRGANTZATION OF REPORT

This DER is divided into five sections. Section 1 presents introduction and background
information.  Section 2 provides a description of the Site, a summary of environmental
conditions, and a conceptual site model (CSM), which discusses sources of contarination,
migration pathways, and potential human and ecological receptors.  Section 3 describes the
specific project goals and objectives for the BCRA and BERA. Section 4 includes a summary of
data needs and DQOs followed by a summary of the BCRA/BERA 2001 data collection
activities. Also presented is a description of the deviations from proposed data collection efforts
along with rationale for such deviations. Section 5 presents the key data limitations and the
associated implications of those limitations on the risk assessments.

MACTEC Engineering and Consulting, Ine.
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P | DESCRIPFTION OF SITE

The main area of the Site, consisting of approximately 9.04 acres, is located in North Providence,
Rhode Island, just south of Route 44 on the eastern bank of the Woonasquatucket River. The
main area is known as 2072 and 2074 Smith Street. The Site also consists of reaches of the
Woonasquatucket River associated with Allendale Pond and Lyman Mill Pond. The Site consists
of all contaminated areas within this area as well as any other location to which contamination
from that area has come to be located, or from which that contamination came.

Currently, two high rise buildings (Centredale Manor and Brook Village, both federally-
subsidized, senior housing complexes) are located in the main area of the Site, which is zoned for
residential occupancy. In addition to the buildings, the main area is covered by roadway and
parking lots. On the eastern portion of the main area is a drainage swale that begins near the
northern portion of the main area and extends south, then curves to the west and discharges south
of the main area into the Woonasquatucket River and Allendale Pond.

The Site was used for disposal of wastes containing bhazardous substances.  Between
approximately 1940 anc 1970, USEPA has reason to believe that the main area of the Site was the
location of a chemical manufacturing facility (which produced hexachlorophene, among other
chemicals) and an incinsration-based drum recycling facility. The first housing complex was
built in approximately 1976. The second high rise was built in 1982. Construction records show
that hazardous substances were removed from the Site during the construction of the second
complex.  Samples indicate the presence of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and
other contaminants in soil and sediment at the main portion of the Site and the river sediment and
floodplain soils downstream. Figure 1 provides an overview of the study area.

2.2 EXPOSURE AREAS

As discussed in the Work Plan and FSP (Harding ESE, 2001a,b), the study area was segregated
into general exposure areas (EAs) as defined by the four historical impoundments in the
Woonasquatucket River (see Figure 1), EAL consists of the Centredale Reach portion of
'WTmmmmuMuﬂw1]va,/ﬁkmdﬂeHhmdi%mEbka,amdtM:ﬁdManeI%mM4dmnmﬂ. The
Lyman Mill reach of the Woonasquatucket River and the Lyman Mill Pond represent EAZ.
Manton Pond is EA3 and Dyerville reach of the Woonasquatucket River and Dyerville Pond
constitute EA4. Reference sample collection areas include Woonasquatucket River upstream of
the Site (including Greystone Mill Pond), and Assapumpset Pond and Brook

2.3 CURRENT AND REASONABLY IFORESEREABLE USES OF THE SITE

IM*mumhwmlmnnmltnIhv‘wu:ﬂ occupied by the Brook Village and Centredale Manor
ammumum«rmqmu Is are currently occupied and covered by buildings, pavement,

v landscaping. Hm-lmmmnnnp]wnlunm<mfﬂm.Sﬂmwmnuﬁm.olI&Mme;mmﬂwwﬂ‘uuh.mmmmmnmd
Mdﬂ1ﬂm1VmemmmnmhmenI\newanﬂ four manmade ponds. The river is not used as a source of

MACTEC Engimeering and Consulting, Ine.
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drinking water.  Per the Phn&“l@Mﬂd Department of Environmental Management (RIDEM)

Water Quality Regulations EVM 112-88.97-1 (June 23, 2000), the Woonasquatucket River (from

"mnomd?ﬂﬂ][hiwain?ﬂnuhhﬁMlu)ﬂm-(decnuhﬂ]dl¢]cnhM(w Avenue in Providence) is
classified as a Class B1 water body. Class B water bodies

“designated for primary and secondary contact recreational activities and fish and
wildlife habitat. They shall be suitable for compatible industrial processe
cooling, hydropower, aguacultural uses, navigation, and irrigation and other
agricultural uses. These waters shall have good aesthetic value. Primary contact
recreational activities may be impacted due to pathogens from approved
wastewater discharges.”

The land-use for the northern portion of the Site is expected to remain multi-family residential.

USEPA plans to restore the Woonasquatucker River and associated reaches and ponds to a

fishable condition.
2.4 STMMARY OF ENVIRONMENTAL CONDITION

Sarnpling activities conducted by USEPA and RIDEM revealed elevated polvehlorinated dibenizo
dioxins and furans (dioxins and furans) in soils and sediments as well as from fish taken from the
Woonasquatucket River,  As mentioned above, other contaminants detected onsite include:
Polychlorinated biphenyls (PCBs), chlorinated and aromatic volatile organic compounds {VOCs),
polycyelic arornatic hydrocarbens (PAHs), phthalates, and metals. The Site was added to ]m
National Priorities List on February 4, 2000, For the Woonasquatucket River, there is currently a
dioxin-, PCBs- and mercury-related fish consumption advisory in place that recommends that
peeple not eat fish, els, turtles, or plants from the river downstrearn of the Smithfield Treatrnent
Plant.

Approximately 400 drurns and 6,000 cubic yards of soil were removed from the property during
construction of the apartment cornplexes. However, the exact locations of these remediation
activities are not known. Temporary caps were installed over heavily contaminated arsas near
residences. Interim soil caps were placed in the source area in July 2000.

Temporary fercing was ted around areas of contaminated surface soil in January 1999, The
temporary fencing was replaced with chain-link fence between May and September 1999 to
prevent access to contaminated areas.

Allendale Dam was partially breached in 1991, allowing the water level in Allendale Pond to
recede. As a result, most of the pond bottorns adjacent to residential properties along the eastemn

hmﬂpu(uﬂmndmmlkalWanwqmmudLWCMLmthqumAenuluugn'1mmkuL1Jmme1991,nnmhuﬁ

the Allendale Pond area had become vegetated. USEPA planned to reconstruct Allendale Dam
during the surnmer of 2001, thus restoring Allendale Pond. ]n[Mw'?MH,pMW“Memy
reconstruction efforts, two successive breaches occurred at Allendale Darn. This likely resulted

in the migration of contaminared sediment to Lyman Mill Pond and a substantial lowering of

Allendale Pend water. Since then, a new dam has been installed and water levels in Allendale
Pond are back to levels that existed prior to the 1991 breach.

MACTEC Engineering and Consulting, Ine.
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2.5 CONCEPTUAL SITE MODEL

The CSM identifies potential source areas from which oil and/or hazardous materials (QHM) may
have been released, the migration pathways through which OHM may have been transported
ammnrmmmmM%mﬂlocﬂm:@mmmmmmmuJMWMMLdmIMMP¢|umﬂMurvaMandvuuwm The
CSM provides a framework for understanding sources of OHM, migration pathways,
entification of potential receptors, and development of exposure profiles. The CSM for the Site

;
was developed as part of the Work Plan and is also presented here.

251 Source Area

Releases of hazardous substances from former industrial operations have occurred at the Site.
The source area consists of two parcels located at 2072 and 2074 Smith Street (Lots 200 & 250)
that cover approximately 9.04 acres (see Figure 1). Evidence suggests that operations at the
former chemical company and drum reconditioning facility resulted in waste disposal onto
surface soil and beneath the ground surface. Wastes have also been released directly into the
Woonasquatucket River, which runs along the western side of the source area (Tetra Tech NUS
Inc., 2000). Dioxins and furans have been detected in soils and sediments as well as in fish tissue
‘mmmmmum]%MHHMH&@VNWW%WWWN&%FWWZl)hﬂuMNMHMMWWkahdHH)MWWNMI
include PCBs, VOCs, PAHs, hexachloroxanthene (HCX), phthalates, and metals.

(&

2.5.2  Migration of QOHM

Downstream sediments have been impacted through the transport and deposition of contaminants
from the source area. Dioxins and furans have been detected in sediments at Allendale Pond and
Allendale Darn, which is approximately 2000 feet from the source area. With the partial
breaching of Allencale Dam in 1991 and the more recent breach in 2001, contaminants have
nugwmmd1hywnnwelhnkdmnmnPdﬂlFTmmwﬁEkawww=nwyes,1hm1cuuummmmmmaohmmmmhugfmwn
the source area have migrated beyond Manton Dam down to Dyerville Pond (Figure 1 shows the
location of these ponds and associated dams).

2.5.3  Potential Human Receptors

Consistent with USEPA objectives, the following pathways will be evaluated for the baseline
human health risk assessment: potential exposure to chemicals of potential concern (COPCs) via
ingestion of fish; and potential inadvertent ingestion and dermal contact with bank soils, surface
water and sediment. These pathways will be evaluated for both neighborhood residents and site
visitors.  Contaminants that are present in surface water and acuatic sediments may have
bioaccumulated in fish and other biota present in the Woconasquatucket River. These fish may be
gonsurned by individuals that catch and/or consume biota from the river. Child, adolescent, and
adult consumers may be exposed to COPCs wia ingestion of fish and other biota and via
inadvertent ingestion and dermal contact with bank scils, surface water, and sediment. Both
recreational and subsistence anglers/consumers will be evaluated in the human health risk
assessment.
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SECTION 2

Potential

Ecological Receptors

In general, aquatic receptors (including invertebrates and both demersal and pelagic fish species)
are exposed to COPCs in sediment and surface water via direct contact, direct ingestion, or by
consuming prey items that have bicaccumulated COP( Semi-aquatic receptors {including
mammals, birds, reptiles, and amphibians) may be exposed as a result of incidental ingestion of
sediment, consumption of water, or ingestion of contaminated prey. Terrestrial invertebrates and
wildlife that prey on these species may be exposed to COPCs in floodplain soil directly or by
ingesting contaminated prey. The Work Plan (Harding ESE, 2001a) describes the receptors and
exposure pathways that will be evaluated in greater detail.

5.
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3. PROJECT GCMLE AN COR WES

The overall project goals are as follows:

L to evaluate risk to hurnan health associated with the consurption of fish present in the
portion of the Woonasquatucket River that constittes the Site and with potential ingestion
and dermal contact with bank soil, surface water, and sediment in the portion of the
Woonasquatucket Fiver that constitutes the Site; and

Contarninants that are present in surface water and aquatic sedirnents may have bioaccumulated
in fish and other biota present in the Woonasquatucket River. These fish may be consumed by
individuals that catch and/or consume biota from the river. Neighborhood residents and visitors
may contact bank soil, surface water, and sediment during angling and recreational activities.

2. toevaluate risks to onsite ecological receptors associated with COPCs identified in the Site.

In general, aquatic receptors (inclacing invertebratzs and both demersal and pelagic fish species)
are exposed to OHM in sediment and surface water via direct contact, direct ingestion, or by
consuming prey items that have bicaccumulated OHM. :%ﬂmmmmunm,nulphns1umehnv
marmimals, birds, reptiles, and arophibians) may be exposed as a result of incidental ingestion of
dmhmumnluuwmmu)(mlofmluw UlHMHWHUHGWLMHMHHmMMKLHmyW Terrestrial invertebrates and
that prey on these species may be exposed to OHM in floodplain seil directly or by
uweﬂmp contarninated prey.

3.1 HUMAN HEALTH QOBIECTIVES

Specifically, the human health human health risk assessment will include an evaluation of
multiple exposure pathways for neighborhood residents and visitors o the Site: ingestion of biota
frorn the reach of the Woorasquatucker River that constitutes the Site; and ingestion and denmal
contact with bank soil, surface water, and seciment in the portior of the Woonasquatucket River
that constitutes the Site. The primary objectives associated with these pathways will be:

(1) to caleulate potential hurman health risks associated with biota consumption and contact with
bank soil, swrface water, and sediment from the portion of the civer within the Site
boundaries; and

(2) to achieve andior maintain acceptable risks related to biota consumption and contact with
bank soil, surface water, and sediment threough risk managerment procechures that may include
development of preliminary remediation goals (PRGs) for sediment and possibly for one or
more of those other media.

The objective of the baseling humnean health risk assessment is to analyze potential adverse human
health effects for both current and future conditions caused by hazardous substances found at the
:Mﬁrmﬁhm&WmmmmuMnmmzacmonmrmrnnmn]ﬂrnnﬂﬂM?thﬁW'W%mmes(L&wun&mwm1mmmnuﬂnmlnf
no action or in the absence of the RI DOH health advisories on fish consumption for this
particular site). Cmnﬁnﬂy,ﬂmmelﬁzlhmh(xmmmmmmmm‘m$nmmy'mmwmﬂkw'WWrSmM3c¢lemk:
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Island that is not believed to be a sufficient barier o precluding exposure to biota from the
Woonascquatucket River in the short-term. Current and potential future exposure to fish and other
biota (including high lipid content biota such as eels) may occur at the river. EPA's goal is to
restore the river to an unrestricted "fishable" river.

3.2 ECOLOGICAL OBJECTIVES

In general, the objectives (i.e., assessment endpoints) for the BERA are the protection and
maintenance of aquat liuu%umlu‘qﬁmqumkmmrmmﬂmmeu1%eovmaw
objective of the BERA is d in Bite
media is likely to cause a decline klr&mqﬁﬂr|Mxmukmhmu;CW'm>advenmﬁy:ﬂf&dtﬂu:ﬂuuHNﬂmrcﬁ
acuatic or floodplain scil cormmunities. The general types of effects of concern include:

v mortality, growth, or reproductive effects resulting from direct exposure to contaminants that
affect inpnﬂu&ntmummﬂummd.ﬂumerm[mqmmMMm
v mortality, growth, or reprocductive effects resulting from exposure to contaminants that bave
bivaccurnulated in the ecological food chain that affect a significant proportion of a (highex
trophic level) receptor populatior; and,
v indirect effects associated with a substantial reduction in abundance of prey populations.

Field population and community studies were mplemernted to evaluate potential population-level
effects (e.g., survival, growth, or reproduction) or community-level effects (e.g., species richness
and abundance) associated wirh exposure to Site roedia. The six assessrent endpoint receptor
groups selected for the BERA include:

(1) Aquatic and floodplain invertebrates (craviish, earthworrs);

(2)  Demersal and omnivorous fish,

(3)  Pelagic, piscivorous, or semi-piscivorous fish;
4y Piscivorous marnmals and birds;

(5) hkununmsnmmmmh‘mdhm%,mﬂ

() Omnivorous marmmals and birds.

The BERA will evaluate the protection and maintenance of communities and/or populations of
the receptors identified abowve. There an'mmﬂuph'ﬂmmmwmmq)ffﬂ<u for each of the BERA
assessment endpoints. Many of these measures of effect depend on the evaluation of historical
and/or recently collected biotic and abiotic data, inchuding analytical chernistry clata for surface
water, sediment, soil, and biological tissue.

Table 1 originally presented in the FSP (Harding ESE, 2001b) identified the information that
would be needed to meet project goals and objectives.  This table forrned the basis of the
BCRABERA field collection activities conducted in the summer of 2001,

MACTEC Engineering and Consulting, Inc.
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TN 4

A, COATA EVALUMATION

The objectives of this section are as follows:

v o provide a summary of the historical tissue and abiotic data for the Site (as presented in the
Work Plan [Harding ESE, 2001a));

v to present the data needs identified based on the available data (as presented in the FSP;
Harding ESE, 2001b);

woto provide a presentation of the data for media sampled during the BCRA/BERA summer
2001 sampling effort; and

woto identify deviations between proposed and actual samples collected/analyzed and to
evaluate data usability for the data collected during the BCRA/BERA 2001 field sampling
effort.

The methods used to achieve these objectives are as follows:

Historical data for tissue and abiotic media were reviewed and summarized (as presented in
the Work Plan [Harding ESE, 200 1a]);

o Based on the available data, the project team identified remaining data needs for completing
the human health and ecological risk assessments (see FSP; Harding ESE, 2001b);

Field activities were conducted during the summer of 2001 to address these data needs; and

o Based on the results of the recent field effort, deviations from what was proposed versus what
was actually collected in the field and analyzed in the laboratory were identified. Data
limitations (as they relate to the risk assessments) have been identified and their implications
discussed.

Section 4.1 of this report provides an abbreviated summary of the available historical data that
was previously presented in the Work Plan (Harding ESE, 2001a). Data needs were identifiec
based on what data were already available. Section 4.2 presents those data needs (as presented in
the FSP; Harding ESE, 2001b). A summary of the field collection activities is also presented in
Section 4.2, The validated data were grouped by mediurm and exposure area and statistically
surnmarized as part of the data evaluation process. Data summaries are included in Appendix A
to this report. A presentation of data summaries by media and exposure area is provided in
Section 4.3. Deviations from the proposed data collection activities are also discussed in Section

4.3.

Section 4.4 identifies deviations from proposed sample collection and physical and chemical
analyses during the BCRA/BERA 2001 field program.  Section 4.5 presents a comparison
between human health and ecological project action goals (PAGSs) and achievable laboratory-
lirnits, which could affect the assessment of risk at the Site, Recornmended detection limits used
to support the human health BCRA and the BERA are compared to the achievable laboratory
limits.  Section 4.6 provides a brief review of the biotic and abiotic data as it relates to
frequencies of detection for various chemical groups, specifically dioxins (i.e., 2,3,7,8-TCDL)

and hexachloroxanthene (HCX). A discussion of the identified data limitations and implications
with respect to quantifying risk at the Site is provided in Section 5 of this report.

MACTEC Engineering and Consulting, Inc.
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SECGTICON 4

4.1 SUMMARY OF HISTORICAL IDATA

As part of Work Plan (Harding ESE, 2001a) preparation, historical analytical data for biota
collected in the Woonasquatucket River, as well as for Site secdiments, surface water, and soil
were compiled and reviewed. A summary of the historical data is presented mmfrm)pWTNMe'm

sis for the data needs identified in Section 4.2. This information was used by the project team
to identify additional data needs in preparation for the BCRA/BERA 2001 field sampling effort.
The historical data that are available are discussed below.

Limited historical tissue data are available for fish. The project team determined that these data
would be insufficient to adequately characterize risks at the Site. Moreover, laboratory validation
reports are unavailable and the analytical methods employed are not consistent with those to be used
during the BCRA/BERA 2001 sampling and analysis program.

Historical soil data are available for areas in and downgradient of the source area down to Lyman
Mill Dam. These samples consist of bank and floodplain samples as well as source area samples
and residential soil sarnples.

Historical data are available for floodplain, bank, and aquatic sediments. Floodplain sediment
dﬁ&tﬂﬂﬂavm“mbk:ﬁM'ﬂm>AJhmMMM'ﬂndl*wﬂmn]wﬁﬂlmﬂwhwnamdimxf%ﬂ&Tm&‘mcmsmﬂ“mm:Sﬂe
(Assapumpset Brook and in the area of Greystone Mill Pond). dmksmﬁnmmmtdmﬂnmm:awﬂhﬂﬂe
for the Allendale and Lyrnan Mill reaches and in Greystone Pond. Wo floodplhain or bank
mmﬁnmmmmkmakmMWmammnnmeedihulhw!MnmuwnandIﬁwm\wnewmmlmmu Acuatic sediment data
are available for the Allendale, Lyman Mill, Manton, and Dyerville reaches and in reference arcas
of the Site.

Surface water data are available for the Allendale and Lyman Mill reaches and in the area of
Greystone Mill Pond.  According to the Janwary 2001 database, no surface water samples had
been collected from the Manton or Dyerville Reaches or from Assapumpset Brook.

Available information (as discussed above) was reviewed to determine the need for additions
data. for successfully accomplishing the planned biota consurnption and ecological risk

5 lhe(leb«v'mna4mmmhmlﬂmrdhﬁﬁbuﬁoncmFﬂmzSmmphﬂ:muNmMmd:mmﬂch'ml al
:wmlwmm performed for each of the EAs, The adequacy of the reference sample and upstrear
sample results was also evaluated. A detailed summary of Site data available by medium and
exposure area, which presents number of samples and types of analyses performed, was provided
in Table 3-1 of the Work Plan (Harding ESE, 2001a). Although the spatial coverage of sampling
locations within the Site appeared adequate to characterize baseline ecological risks, there were a
number of data needs identified by the project tearn that would be required to characteriz
potential hurman health biota consumption and ecological risks. These data needs are discussed in
the following subsection.

e
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TN 4

4.2 PRESENTATION OF DATA NEEDS WITH OVERVIEW OF BCRABERA 2001 DATA
COLLECTION

A summary of the data needs by EA and mediom (as presented in Table 1 of the FSP; Harding
ESE, 2001b) is provided in Table 1. Table 1 presents the data collect OMIMNdSﬂwmnb1 of
samples for each medium and EA) proposed by the project team in the FSP and, in addition,
provides a column that shows the actwal number of sarmples collected by medium and EA cduring
the BCRA/BERA 2001 sampling program.

Based on these data needs, the BCRA/BERA 2001 field sampling activities to support the risk
assessments consisted of the following subtasks:

v Biota Tissue Sampling

v Field Population and Community Studies
v Sediment Sampling

v Surface Water Sampling

v Floodplain Soil Sampling

Data summaries for the above sampling results are provided in Appendix A. Provided in the data
sumimaries are raw results and summary statis including the frequency of detection, range of
detected concertrations, minimum and maxirmum sample guantitation limits (SQLs), and the
average of all samples (using half the SQL as the value for non-detects). Note that primary
sample results as well as laboratory duplicate and field replicate results are provided in these
tables. Laboratory duplicates and field replicate sample results are not factored into the
calculation of summary statistics.

o,

In addition to chemical data, laboratory analysis included physical properties. These additional
data include TOC and grain size for soil and sediment, percent moisture for tissue and abiotic
media and percent lipid for tissue samples. TOC and grain size data will be used to evaluate
contarninant bioavailability and to categorize substrate habitat type. Method detection limits
(MDLs) are dependent on percent moisture data to determine sample quantitation limits that will
be used in risk assessment caleulations. Percent lipic data will be used in deriving biota-sediment
accurnulation factors (BSAFs) for each species. Percent lipid varies notably among fish species.
For the white sucker, percent lipid ranges from 6 to 11 percent wet weight in exposure areas and
reference areas. For Nhaﬂdxgemn«mujlkumug|wﬁm"ﬂmtlﬂphjlwwuyn.ITorm 1.6 to 1.9 percent wet weight
in exposure areas and reference arcas, American eel are biota with high lipid content, ranging
here from 12 1o 19 percent wet weight.

Discussion of the above sampling efforts and the sample results are provided in the following
subsections and in Section 4.3, Barly life stage (ELS) fish and egp samples and tree swallow
tissue samples were also collected and analyzed as part of the BCRA/BERA 2001 sampling
effort.  Summary statistics and raw results for ELS and tree swallow are presented as part of
Appendix A, but discussion of the results and an evaluation of DQOs for these data are prepared
in separate reports prepared by others. MNote that Appendix A provides 2001 tree swallow data
only. Tn addition, all tissue types for tree swallow and ELS are summarized toget

her.

MACTEC Engineering and Consulting, Ine,
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ELS analytical tissue data along with other stucy results (e.g., photomicrographs) will be used in
the evaluation of risks to fish progeny in the BERA. Tree swallow data (i.e., levels of
bivaccumulating compounds in eggs, nestling tissue, and composite stomach content sarmples)
will be used in the BERA to evaluate the bioaccurnulation hazard posed by food chain exposures
to these 1 receptors. Evaluation of the ELS and tree swallow data is not within the scope of this
report. ional grouncwater and floodplain soil samples were collected in 2001 by Tetra Tech
NUS. Ihnw archived sediment samples collected by NMMIuﬁHﬂﬁﬁlnA@W4mw¢-mmhmmdﬂw
dioxing/furans, HCX and TCKW in 2001 (Battelle, 20020). These data are not included in this data
evaluation, but will also be used in the risk assessments.,

4.2.1  Biota Tissuwe Sampling
4.2.1.1  Data Needs

For the purpose of the hurman health and ecological risk assessments, data needs included a
variety of tissue collection activities. Analytical chemical results for fish tissue collected from
the portion of the Woonasquatucket River that constitutes the Site were needed to evaluate human
health risks associated with potential exposures to local populations via consumption of biota
from the river.

Various biota tissue data were required to evaluate ecological risks associated with receptors that
may ingest aquatic biota that have bicaccumulated or bioconcentrated Site-related compounds in
ﬂwmlmﬂw.thsmmmmummMqummewvmmudwmnhﬂ1hh1@umme&lmmmumnhm
mmenhmmhﬁMmommemmMﬂhmnhuwwumMleMn glated compounds in their tissue.
The tissue data will be used directly in the BERA to estimate both direct effects to the sampled
organisms and potential bioaccumulation risks to consurmer species.  Additional biota tissue data
needed to support the BERA included crayfish, emerging aquatic insects, and earthworms.

Crayfish would be collected in each exposure area to evaluate agquatic food chain exposures in the

BERA.  Floodplain invertebrates (earthworms) would be collected in each exposure area to
evaluate worme-eating wildlife exposures and to estimate direct toxicity to soil fauna based on
rneasured tissue burdens of bivaccumulating compounds.

Figures 2 through 5 provide BCRA/BERA sample locations.
4.2.1.2  Sampling Summanry

Fish sarples were collected from the four EAs to evaluate human health risks associated with
cating fish from the four reaches of the Site (Allendale, Lyman Mill, Manton, and Dyerville
Ponds). In addition, fish samples were collected from the reference areas (Upstream and
Assapurnpset Brook).

Three biota species were targeted for collection. The objectives of the ecological risk assessment
required that representatives of both demersal and piscivorous categories be included in the
sampling program. Preliminary target species included white sucker and largermouth bass. The
third target species, focused on meeting requirements for the human health fish consumption

MACTEC Engineering and Consulting, Ine.
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assessment, is the American eel. The specific species collected for tissue analysis to support the
P(bu\amMHhml!lFJ\vuwu%mmwd<muwuuh¢mh”zul'm(,e=mnﬂm=uﬂﬂm‘mwn&lammmMMLmlmmnHm
represent different trophic levels in the ecological risk assessment.  When field activities were
implemented, if the target spe were not available in abundances necessary to meet sample
rumber requirernents, identified “alternative™ species (as identified in the Work Plan) were
selected based on the project objectives and relative abundances. Areas of fish collection are
shown on Figures 4 and §.

The BCRA will include evaluation of both American eel and largemouth bass. Whole body
analysis was conducted for the eel. For the largeroouth bass, fillet and offal were collected.
Largemouth bass fillet samples were analyzed to support the BCRA because this is the portion of
the fish that is typically consumed. To evaluate ecological risks, the offal portions (i
remaining flesh, bones, and internal organs) were also analyzed and whole body tissue
concentrations were derived as the wet-weight weighted average of the separate fillet and offal
analyses.  Separate fillet and offal analytical results are provided in the Appendix A data
surmmaries.

In addition to the tissue samples from the three species identified above, additional tissue samples
were collected specific to support the evaluation of ecological risks at the Site. These additional
tissues included crayfish, emerging macroinvertebrates, earthworms, and various samples
collected as part of a swallow population study. Sarpling locations for crayfish, emerging

n, -

insects, and earthworms are presented on Figures 2 and 3

4.2.2  Field Population and Conmunity Studies
4.2.2.1  Data Needs
Additional population- and community-level studies, focused on evaluating relative population

abundance, species richness, and/or reproductive success, were also required for the ecological
risk assessment. These studies inchuded:

" :ﬂﬁﬂlpwmmmwlmM«mwmmW@wmmwv|nlmmimwhmwmth%mw%mmnc$ﬂwHMm

o MMWWWPMMMMm(hm,awmlhﬂ@«uuwv;ﬂmWhlwumeWHWmemwwmﬂr%qu,ﬂwhmmww

and relative abundance that will be used in the effects assessment of the BERA;

o aquatic macroinvertebrate community survey in rivering environrments downstream of the
Site (following the multi-habitat approach outlined in Rapid Bicassessment Protocols (RBP)
for Use in Wadeable Streams and Rivers, 2od Edition [Barbour et al., 1999]). The specific
focus of this study was to evaluate the potential effects of discharging groundwater in the
reach adjacent to the Site and to assess the potential role that surface water COPCs and
rutrients may have on this community; and

o soil invertebrate community surveys in floodplain environments associated with the
Woonascuatucket River.

MACTEC Engineering and Consulting, Inc.
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SECTICN 4

4.2.2.2  Sacpling Summary

Several surveys were completed to evaluate the impacts that Site-related OHM may have on
invertebrates, fish, and avian populations and/or comrunities. Population- and community-level
studies collected information relative to population abundance, species richness, relative
abundance of pollution-sensitive species, and reproductive success.

A fish population and community survey was completed in lotic and lentic (ie., pond)
environments downstream of the Site and in reference areas following the framework of the Index
of Biotic Integricy (IB1), as outlined in Rapid Bioas: ent Protocols for Use in Wadeable
Streams and Rivers, 2nd Edition (Barbour et al., 1999). IBT metrics were estimated for each fish
community sample to assess species richness and relative health of foraging guilds within the
study area. The draft Bioassessment Report of the Fish Community (Normandeau Associates,
2002a) provide resules of the IB] assessment. These results will be used in the BERA.

SMMMWLmemHWMMMWmmhﬂwWﬂmmmHVHmemnﬂMhmum t assessrnent was concducted in
rivering habitats following the framework by Barbour et al. (1999).  The draft Benthic
Macroinvertebrate Bioassessment Report (Normandeau ASMWWMW\,‘”)”))p”“ud@l?”MW»U[lh?
RBP assessment. These results will be used in the BERA.

Sampling areas for the 1BI, ichthyoplankton tows, and RBP are presented in Figures 4 and 5.
4.2.3  Sediment Sampling

4.2.3.1  Data Needs

Additional sediment samples were needed in the areas of crayfish sample collection to estimate

trophic transfer factors. AMMMmmﬂsmMmmM:mmmm;mwm:ﬂm»mqﬂmﬂlm1wwﬂmlﬂm
laboratory macroinvertebrate bicassays needed to evaluate the direc

st toxicity that sediment
exposure poses to macroinvertebrate receptors. The whole sediment toxicity test endpoints were
survival, reproduction, and emergence and growth for two receptors:  Hyvalella aztecta and
«mewwwwushwnuns The results of sediment bioassay study are provided in the Whole Sediment
Toxicity Testing report (GLEC, 2002).

res

4.2.3.2  Sampling Suwnmary

Additional sediment samples were zeted  to support the evaluation of potential
bioaccumulation into crayfish tissue and to conduct laboratory bioassays.  Sediment bioassay
locations are shown on Figures 2 and 3,

MACTEC Engineering and Consulting, Ine.

piwdlcoe-naeibattelle\cantredaleMas 23\ inalpA\FINAL DER_011503.doc PN 51226,

d-6



ne I:" "
w il

THCN 4

4.2.4  Surface Water Sanpling
4.2.4.1  Data Needs
Surface water samples were needed to support the aquatic macroinvertebrate community study

that was conducted as part of the BERA (o evaluate the effects of groundwater discharge (in the
vicinity of the Site).

4.2.4.2  Sampling Suwmmary

Surface water samples were collected from sarnpling areas associated with the acuatic
macroinvertebrate community study sampling areas. Sampling locations are presented in Figures
4 and 5. Surface water grab samples were collected from stations co-located with the

macroinvertebrate community stucly.

4.2.5  Floodplain Soil Sanapling

4.2.58,1  Data Needs

Additional floodplain soil samples were needed in the areas of earthworm collection to estimate
trophic transter factors for bioaccumulating compounds and to evaluate pattems of response
observed in the soil invertebrate community study.

4.2.5.2  Sampling Sunumary

Floodplain soil samples were collected to support the evaluation of earthworm tissue analytical
results and the soil fauna community study. Sarpling locations are presented in Figures 2 and 3
Fleodplain soil samples were collected from stations co-located with the soil invertebrate
community study,

4.3 IDENTIFICATION OF | ‘I‘l»li"v ATIONS FROM PROPOSED SAMPLE COLLECTION AND
ANALYTICAL ACTIVITIES

The ultimate product of data evaluation and data sumroarization is a set of analytical data in a
form that can be used in the quantitative risk assessment. ]DmuuuﬂhA%mdﬁhmmthel%CFu%%MERﬁ{
2001 field program were compiled for each medium by exposure area. Data surnmaries are
provided in Appendix A.

Each data set provided in Appendix A was summarized to provide the following statistical
descriptors: (1) the ratio of the number of samples in which the analyte is detected to the total
number of samples (i.e., frequency of detection), (2) range of analytical quantitation limits (QLs),
(3) range of detected concentrations, and (4) arithmetic mean of reported concentrations.
Rejected analytical results (i.e., results assigned an “R qualifier) were not included in any of the
statistical data analyses. \thncmMUMﬁMEIM¢zthmmﬂc1nmmncommﬂhﬂunw one-half the
analytical QL was used as the reported concentration for results reported as not-detected (le.,
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results assigned a "U" and “UJ” qualifier). In addition to the data summaries provided for each
medium/exposure area combination, the raw results by sample identifier are also provided

The following subsections discuss the data sets developed for biological tissue (fish, earthworms,
crayfish, and emerging insects), floodplain soil, aquatic sediment, and surface water. OQuly the
fish data (fillet for largemouth bass and American ecl whole body) will be used in the human
health BCRA. The BERA will use all data sets cornpiled in Appendix A.  As mentioned
previously, largemouth bass exposures will be based on whole body-derived exposure
concentrations.

Also provided in the following subsections is the explanation of any deviations from the proposed
sampling and analytical requirernents specified in the Worke Plan and FSP (Harding ESE,
2001a,b). USEPA was consulted prior to making changes in the locations sampled, number of
samples collected and/or numbers and types of species collected.  In addition, any deviations
from the proposed versus actual analyses performed (for chernical and physical parameters) are
also discussed. Tables 1 and 2 highlight the deviations from the proposed samples collected
(Table 1) and from the proposed analyses performed by the contracted analytical laboratories
(Table 2.

4.3.1 Fish

Samples Collected.
As shown in Table I, during the BCRA/BERA 2001 sampling efforts the following fish samples
listed by exposure area were collected:

Allendale: 13 demersal fish (11 white sucker and 2 Fall fish sarnples) and 10 American eel.

No piscivorous fish (e.g., largemouth bass) collected

12 demersal fish (white sucker) and 1 white sucker egg sample , 10 piscivorous
fish (largemouth bass), and 10 American eel

3 piscivorous fish (Targemouth bass)

3 American eel

3 demersal fish (brown bullhead), 4 piscivorous fish (largemouth bass), and 6
American el

10 demersal fish (white sucker), 10 piscivorous fish (largernouth bass) and 10
American eel were collected

Deviations from Proposed Location and Number of Samples:

In Allendale Pond, no piscivorous fish were observed or caught during the sampling event. At
the time of sampling, the dam had been breached and the pond had become a shallow (i.e., less
than two feet deep) riverine channel. The resulting habitat (i.e., post dam breach) no longer
provided adequate habitat for large piscivorous fish. Fish were likely either swept downstream at
the time of the dam breach or migrated upstream.

Assapumpset Pond was sampled extensively, howewver, field personnel were unable to meet
specified data requirements.

MACTEC Engineering and Consulting, Inc.
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The Dyerville reach was sampled and no piscivorous fish were observed or caught. American eel
was the only species observed in abundance that would provide enough tissue for the required
sample analyses. Therefore, the decision was made to sample this species. The dam below this
reach had been breached for many years and the shallow riverine habitat does not provide
adequate habitat for large piscivorous fish species. 1n any case where a single fish did not meet
the minimum weight requirement for the required analyses, a composite of multiple fish was
collected for analysis. The two Fall fish samples from Allendale pond were composite sarmples.

The number of sarnples of each fish category at all other EAs are consistent with those proposed.
4,32 Crayfish/Aquatic Sediment/Sediment Bioassay

Samples Collected:
As shown in Table 1, during the BCRA/BERA 2001 saropling effort the following paired
crayfish/aquatic sediment samples and invertebrate bioassay samples were collected:

Allenclale: 3 crayfish and 3 sediment samples; 3 bioassay sediment samples
i 4 crayfish and 4 sediment samples; 3 bioassay sediment samples

not required per the FSP

not required per the FSP

I crayfish and 1 sediment sample; 1 bioassay sediment sample

4 crayfish and 3 sediment samples; 1 bioassay sediment sample

Deviations from Proposed Location and Number of Samples:

An additional crayfish sample was analyzed in the upstrearn exposure area.  This sample was
subrmittect to the laboratory with a request to hold analysis in the event that sufficient sample
volume was not obtained. This sample was inadvertently analyzed by the contract laboratory.
All other actual samples collected are consistent with the number of samples proposed.

4.3.3  Emerging Insects

Samples Collected:
As shown in Table [, during the BCRA/BERA 2001 sampling effort the following emerging
insect samples were collected:

Allendale: none collected

' 1 composite of 5 samples
not required per the FSP
not required per the FSP
not required per the FSP
I composite of 5 samples

Deviations from 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 analyses. The darn at Allendale Pond had breached
prior to sampling, resulting in this reach reverting back to a river channel. Emerging insect traps

MACTEC Engineering and Consulting, Inc.
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were placed in available backwater areas, however, water levels continwed to drop during the
sampling period. The traps were moved once during the sampling program, but low river flows
resulted in the sediments in the relocated areas also becoming exposed. No emerging insects
were collected from Allendale Pond as a result. Field personnel collected samples from each of
the five traps from Lyman Mill and the upstream reference area. Howewver, in both cases, the five
samples collected were composited due to insufficient biomass.

4.3.4  Floodplain Soil/Earthworms

Samples Collected.
As shown in Table 1, during the BCRA/BERA 2001 sampling effort the following paired
earthworm/floodplain soil samples were collected:

§ earthworm and 4 floodplain soil saroples
3 earthworm and 3 floodplain soil saroples
not required per the FSP

not recuired per the FSP

s none collected

4 earthworm and 4 floodplain soil samples

Deviations from Proposed Location and Number of Samples.
Suitable habitat for earthworms was not found in the area identified in the Work Plan for
Assapumpset Pond. It was determined in the field that the soils were likely too acidic for
earthworms to tolerate as none were found in numerous test pits dug in the area. Therefore, an
alternate location was selected in a "non-impacted” (le., up stream of Rte. 44, in the floodplain
adjacent to the Woonasquatucket River).

Similarly, only two suitable floodplain/earthworm locations were identified and sampled in the
Lyman Mill Pond area. The locations that were previously identified in the Work Plan and
during reconnaissance did not provide adecuate floodplain habitat or yield adequate earthworms.
Therefore, the one additional sample that was to be collected in the "impacted area” (i.e., Lyman
Mill Pond) was moved to the "impacted” floodplain habitat in the Allendale Pond area.

All other actual samples collected are consistent with the number of samples proposed.
] i proy
4.3.5  Surface Water

Samples Collected.

As shown in Table 1, during the BCRA/BERA 2001 sampling effort the following surface water
samples were collected: :

- surface water sarmples
2 surface water samples
not recuired per the FSP
not recuired per the FSP
1 surface water sarmple

MACTEC Engineering and Consulting, Inc,
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Upstream: 2 surface water samples
Deviations from Proposed Location and Number of Samples.

For Greystone Mill Pond, the upstream surface water sample, which was to be collected in the
vnﬂmhyxﬂ the RBP station was not collected there. Both the RBP station and the surface water
sarnpling location were moved to Allendale Pond, which had become more suitable for the RBP
analysis due to the breaching of the Allenclale Dam.

For Assapumpset Pond, the second sample that was to be collected in the strearn flowing from
Assapurnpset Pond was eliminated because the strearn below the pond is culverted, and it was not
clear that there were no other inputs to the stream prior to it "day-lighting." It was determined
following a discussion with USEPA during site reconnaissance that the second sample could be
eliminated.

4.4 DEVIATIONS IN CHEMICAL AND PHYSICAL ANALYSE

Table 2 provides a summary of chemical and physical data analyses performed for the samples
collected during the BCRA/BERA 2001 field sarmpling effort.  Deviaticn from what was
proposed in the FSP is identified by shading. The only sample analyses performed for emerging
insects include dioxins/furans and PCB congeners.  There was insufficient insect biomass
available to perform the other analyses proposed for these samples (i.e., PCBs,/pesticides, metals,
and methylmercury).

4.5 COMPARISON OF PROJECT ACTION GOALS AND QQUANTITATION LIMITS

The analytical data were further evaluated for usability by evaluating QLs. This evaluation is
conducted as one component in determining the potential impact of limits of detection on the
results and conclusions of the planned risk assessments. If a data set has a high frequency of
“non-detects” and the limits of detection are elevated with respect to concentrations that are of
potential concern to human or ecological receptors, those limits of detection could have a
significant impact on the results and conclusions of the risk assessrments. During preparation of
the FSP and Quality Assurance Project Plan (QAPP), the human health and ecological risk
assessors identified PAGs that would be adequate to ensure that concentrations of concern in Site
media from a risk or regulatory perspective would be detected and quantified. The lower of the
human health and ecological PAGs were identified as a data quality objective for each parameter
by mediurm (as shown in Tables 3 through 6).

The expected Achievable Laboratory Limits (QILs) for various media provided in Worksheet #9b
of the QAPP (Battelle, 2001) have been compared to the PAGs in Tables 3-6. A surnmary of
those comparisons is provided below. The actual quantitation limits for these analyses can be
viewed in the data summary tables in Appendix A. Typically, actual quantitation limits were
consistent with the expected Achievable Laboratory Limits, unless a sample was diluted prior to
analysis.

Table 3 provides a comparison of me-Pﬁm}sibrsmdlhnthe]mxﬂmmmdAAchhwwwmr Laboratory
Limits QLs for soil provided in Worksheet #9b of the QAPP (Battelle, 2001). The QLs are less
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than or equal to the PAGs for PCBs (Aroclors). The QLs exceed associated PAGs for 9 of the 20
pesticides by a magnitude of less than 10 times. The dieldrin QL exceeds the PAG by 59 times.
For PAHs, the QLs are less than or equal to the PAGs except for two (benzo(a)pyrene and
dibenz(a,h)anthracene).  However, the magpitude of exceedance is low. For four inorganics
(arsenic, cadmium, mercury, and thallium), QLs exceed PAGs by between 10 and 50 times. The
rmost notable exceedances of PAGs occur for dioxins and the PCB congeners. The majority of
dioxin QLs exceed PAGSs by less than 50 times. Three dioxins have QLs that exceed PAGs by a
greater magnitude (between 125 and 625 times). Significant exceedances of PAGs occurred for
the PCB congeners. The magnitudes of exceedances ranged from 10 to 91,743 times the PAG,

Table 4 provides a comparison of the PAGs for sediment to the Achievable Laboratory Limits
(QL3) for sediment provided in Worksheet #9b of the QAPP (Battelle, 2001). As for soil, the
Qs are less than or equal to the PAGs for PCBs. The QLs exceed associated PAGs for 11 of the
20 pesticides by a magnitude of less than 12 times. The dieldrin QL is 59 times the PAG. The
QLs are less than or equal to the PAGs for all PAHs. For four inorganics (arsenic, cadmium,
mercury, and thallium), QLs exceed PAGSs by between 10 and 50 times. The majority of dioxin
QLs exceed PAGs by less than 50 times. Three dioxins have QLs that exceed PAGs by a greater
magnitude (between 125 and 625 times). Significant exceedances of PAGs occurred for the PCB
congeners. The roagnitudes of exceedances ranged from 10 to over 91,000 times the PAG.

Table § provides a comparison of the PAGs for surface water to the Achievable Laboratory
Limits (QLs) for surface water provided im Worksheet #9b of the QAPP (Battelle, 2001). For
PAHs, inorganics, and VOCs, QLs are less than or equal to the PAGs. For PCBs (Aroclors), the
QL generally exceeds the PAG by about 100 tirmes. The magnitudes of PAG exceedances are
generally low for pesticides (less than 12 times), except for toxaphene where the QL exceeds the
PAG by 250 times. For semivolatile organic compounds (SVOQCs) that include phenols and
phthalates, the magnitude of PAG exceedances ranges from 2 to 98 times.

Table 6 provides a comparison of the PAGs for tissues to the Achievable Laboratory Limits
(QLs) for tissues provided in Worksheet #9b of the QAPP (Battelle, 2001). In general, the QLs
are less than or equal to the PAGs for pesticides. The QLs exceed associated PAGs for only 6 of
the 20 pesticides by a magnitude of less than 10 times. For PCBs, Qls exceed PAGs by a
magnitude of 12 times. The QLs are less than or equal to the PAGs for all PAHSs, except two
(benzo(a)pyrene and dibenz(a,)anthracene). However, the magnitude of these exceedance is
low. For inorganics, PAGs exceedances are generally minor. The QLs for two inorganics
(arsenic and cadmium) exceed the associated PAGs by less than 50 times.  Again, the most
notable exceedances of PAGs occur for dioxins and the PCB congeners. The majority of dioxin
QLs exceed PAGs, with magnitudes ranging from 36 to 3571 times. The magnitudes of
exceedances of PAGs for PCB congeners were generally less than 50, with two exceptions (PCB
126 and PCB 169).

The discussion presented above conceming the ratio of Achievable Laboratory Limits and PAGs
by itself might suggest that the limits of detection could significanty impact the planned risk
assessments. However, the significance of those ratios for the risk assessments is also affectad by
another important parameter.  That parameter is the frequency of detection (and by association
the frequency of non-detects). The available data indicate that there is a very low frequency of
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“non-detects” for sediment, floodplain soils, and biological tissue for EAs, the background

location, and the wpstream location for dioxins, HCX, metals, pesticides, and PAHs. In other
¥

words, the limits of detection that are greater than the PAGs are an issue that occurs very

infrequently, and therefore, would have a minimal impact on risk assessment activities.,
4.6  PRELIMINARY DATA EVIEW

A review of the tissue data surnmaries (i.e., for fish, crayfish, and earthworm) and abiotic data
sunmaries (i.e., for floodplain and aquatic sediment) provided in Appendix A indicate that
contaminants of particular concern at the Site (HCX and TCDD) were generally detected in all
media and at high frequency.

o American eel was collected from the Allendale, Lyman Mill, and Dyerville EAs and from
both reference areas. TCDID was detected in ail eel samples collected from Site EAs, TCDD
was detected in all but one sample collected from the reference areas. HCX was detected in
approximately 80% of samples collected from Site EAs. HCX was not detected in eel
collected from the reference areas.

v White sucker was collected from the Allendale and Lyman Mill EAs, and from both reference
areas. TCDD was detected in all white sucker samples collected from Site EAs. TCDD was
detected in all but one sample collected from the reference areas. HCX was detected in

approximately 90% of samples collected from Site EAs.

v Largemouth bass was collected from the Lyman Mill, and Manton EAs, and from both
rence areas. TCDD was detected in all largemouth bass sarples collected from Site EAs.
TCDD was detected in all but two samples collected from the reference areas. HCX was
detected in approximately 70% of samples collected from Site EAs.

v Paired crayfish and aguatic sediment samples were collected from the Allendale and Lyman
Mill EAs and from both reference areas, TCDD and HCX were detected in all aquatic
sediment saroples collected from Site EAs and the reference areas, and in all crayfish samples
from the Site EAs. HCX was detected in one crayfish sample from the Assapumpset
reference area, and TCDD was detected in about 50% of the samples collected from the
reference areas.

w Paired earthworm and floodplain samples were collected from the Allendale and Lyman Mill

EAs and from the upstream reference area. TCDD and HCX were detected in all floodplain

soil samples collected from Site EAs and the reference areas. TCDD was detected in all

Allendale and Lyman Mill samples, and HCX was detected in about 75% of those samples
rovy,

TCDD was detected in 75% of the upstream reference area; however, HCX was not detected
there,

o

o Analysis of the compound 2,36, T-tetrachloroxanthene is associated with considerable
uncertainty. The large majority of analytical results for this compound were consicered
wmy¢duhyHmAL%amduMNM;mummﬂyduih)wmunnmhmuluMAlmm%mmmmJUW(mgum@
precision and recovery, and low MS and MSD recoveries.

MACTEC Engineering and Consulting, Ine.
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Similarly, chemicals within other pararneter groups inclucding PAHs, pesticides, PCBs, and metals
were detected at high frequency in all sampled media. As seen in Appendix A, it is comumon to
find many of the constituents within each chemical group detected at a frequency of 100%.

memmlmw,Mwmdmwmwlm.Wlwmdenwdm(nmxMMh|HMﬂMfrmwsuqumm.md
Assapumpset).  Concentrations in reference areas were generally two or three orders of
MqunumM:RWWAwmmmthomﬂmnShm]imm

There were some unanticipated results with respect to the detection of HCX in sediment,
floodplain soil and biological tissue at the “upstream™ location and at Assapumpset. Since these
locations are upstream and remote from the Site, detection of HCX (a signature compound of the
Shmﬂin,mmﬁnuﬂﬂsim‘paanmmruww'mnrammwumnPd HCX was detected in 3 of 3 seciment
samples at the mpmnvmm“Iommmmnmlimnﬂm.unhwaehmmum sample from Assapumpset. HCX
was detected in 4 of 4 floodplain soils at the “upstream™ location. HCX was detected in 5 of 12
largermouth bass samples from Assapumpset. No HCX was detected in tissue samples of
American eel or crayfish from Assapurnpset. FICX was detected in 1 of 4 crayfish tissue samples

inples of American eel or white

frorn the “upstream” location. No HCX was detected in tissue sz
sucker from the “upstream™ location,

v full review of the data will be conducted as part of the hwmnan health and ecological risk
ASSESSMEnts.
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Key data limitations and the associated implications of those limitations on the human health and
ecological risk assessments are summarized below. In addition, all data limitations will be
identified and discussed in the Uncertainty Analysis of the risk assessments.

1. No piscivorous fish species (i.e., largemouth bass) was collected in Allendale Pond.

For the BCRA, risks associated with consumption of piscivorous fish in Allendale Pond
will not be assessed. The existence of this data limitation will have minimal impact on
the conclusions of the hurnan health risk assessment. A sufficient number of samples of
American eel have been collected. The American eel is the targer species focused on
meeting requirements for the human health fish consumption assessment.  Evaluation of
the American eel will provide adequate information to estimate potential biota
consumption risks in Allendale,

For the BERA, exposure to that trophic level in Allenclale will not be assessed. This will
not have a significant impact on the conclusions of the ecological risk assessment. 1t is
likely that potential ecological risks associated with the Allendale reach will be driven by
¢ white sucker, a bottom feeding species with more significant exposures related to
direct contact with contaminated sediments. A sufficient number of white sucker were
collected in Allendale Pond.

2. Fewer than the target number of each of the three target fish species (brown bullhead,
largemaouth bass, and American eel) were collected in Assapumpset Pond.

For the BCRA and BERA, the fewer number of samples leads to further uncertainty as to
whether those collected are represemtative of the population.  If 95% Upper
Concentration: Levels (UCLs) are calculated using less than 10 samples, they may
represent a less accurate estimate of the EPC. However, Assapumpset Pond is one of two
lmMumu=medelmﬁfmmm(hmhmwavnhWM[mnnﬂw upstream reference area (that
includes Greystone Mill Pond). Therefore, this will not be a significant issue for the risk
ASSESSMENTS.

Sufficient emerging insect biomass was not collected in Lyman Mill Pond and in the
upstream reference avea. Those samples obtained were composited into a single sarple
for each of these areas. Sufficient ernerging insect biomass could not be obtained tc
represent a single cornposite sample in the Allendale EA.

Emerging insect data were collected to estimate insectivorous bird dietary exposures.
This data limitation will not have significant impacts on the ecological risk assessment.
lheamM"mvufmwk4Mghwevwm%vw*hmwwh~manh|umumwnlmmmmlmd<mimarm

estimate the exposures and the emerging insect tissue data that were obtained can be used
to corroborate these results. With only a single emerging insect composite attained frorm
Greystone Mill Pond and Lyman Mill Pond, no measure of variability is available;

MACTEC Engineering and Consulting, Inc.
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- however, the tree swallow stormach content analytical results will be used to assess this
uncertainty in the BERA.

4. No paired earthworny/floodplain soil sample was collected in the Assapumpset reference
area.

To compensate for this, an additional paired earthworm/floodplain soil sample was
collected in the upstream reference area. It is unlikely that this data limitation will have
significant impacts on the ecological risk assessment.

5. Although the Achievable Laboratory Limits identified in the QAPP exceeded human
‘Mﬂhham1emﬂmmvﬂ]”M“mrmmkmMMW'hwdkmwmemﬂl%ﬂjmumymuh,WMlmqwmmm
of detection is actually quite high (> 80%).

fﬂurﬁonmmwﬁmmefﬂuﬁMEwMM@lganduwv.Luun»(mulﬂm'hmnuuthtMMhaminAduv(ﬂd
PAGs is conducted to determine the potential impact of higher detection limits for “non-
detects” on the risk assessments. For example, at one end of the theoretical spectrum,
very high detection limits combined with low detection frequency could result in a risk
assessment concluding that a particular compound is not present when in fact it is present
at concentrations of potential concern. The available data for 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 risk assessment results. There is a very
small frequency of “non-detects™ for dioxins, HCX, PAHs, and metals in sediment and
biological tissue. For Site-related EAs, the background location, and the “upstream”
location the presence of the analytes in tissue and sediments is well established by the
available data. Therefore, it is highly unlilely that the ratio of Achievable Laboratory
Lirnits and PAGs will have any material iropact on the assessment of human health and
ecological risks.

6. The breach of Allendale Dam resulted in significant lowering of the water level in
Allendale Pond. ﬂM&lQ@MmﬂmﬂimmmIAJMWWMMﬁFTlinmy not be representative of fish
currently present in Allendale Pond, The breach in the dam has been repaired and the
water level in the pond has been restored.

Fish sarples for the ELS test were collected in Allendale Pond prior to the 2001 breach
of Allendale Dam. Fish tissue samples from Allendale Pond were collected after the
dam’s breach, In reviewing the HCX and TCDD data for ELS and fish tissue cata for
white sucker, concentrations appear to be comparable, indicating that the fish collected in
Allendale following the darn breach are still representative of species that would be
present after the dam was reconstructed and the pond conditions were restored.

The key data limitations with potentially significant implications bave been identified and
reviewed, None were identified that will have significant implications on the BCRA and BERA.
The data are clearly usable for the estimation of potential hurnan health and ecological risks at the
(BTN

Site.
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BCRA Riota Consumption Risk Assessment
BERA Baseline Ecological Risl Assessment
BOD biochemical oxygen demand

BSAFs biota/sediment accumulation factors

COPCs chemicals of pote concern

CSM conceptual site model

DER Dhata Evaluation Report

DQOs data quality objectives

EAs EXPOSUre areas

ELS garly life stage

EPC exposure point concentrations

Field Sampling Plan

HCX hexachloroxanthene
Bl Index of Biotic Integrity

. QHM oil ancl/or hazardous materials
PAGS Project Action Goal
PAHs prw%cmmdevawmmw
PCBs polychlorinated biphenyls
PRGs preliminary remediation goals
QAPP Quality Assurance Project Plan
Qs quantitation limits
RBP Rapid Bioassessment Protocol
RIDEM Rhode Island Deparement of Environmental Management
SOW Staternent of Work
SVQCs semivolatile organic compounds
TCDD tetrachlorodibenzo-p-dioxin
UCL upper concentration level
USACE 1.5, Armny Corps of Engineers
USEPA 1.5, Environmental Protection Agency
WVOCs volatile organic compounds
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