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QUALITY ASSURANCE STATEMENT

Subcontractor: MACTEC Engineering and Consulting, Inc,

Delivery Order Title:  Centredale / Woonasquatucket River

Delivery Ocder No.: 01

Description of audit and review activities:

QASQC review activities conducted and documented for all data summary and report preparation
activities in accordance with MACTEC requirements.

N Description of outstanding issues or deficiencies which may affect data quality:

None identifi
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1.0 INTHRCL

JETICOMN

The .8, Environmental Protection Agency (USEPA) Region I and U.5. Army Corps of Engineers
(USACE) are conducting a Baseling Human FHealth Risk Assessment (BHHRA) and a Baseline
E&ohnymmlbuJL‘mm%m;mmmu for the Centredale Manor Restoration Project Superfund Site located in
North Providence, Rhode Island (Site). This Work Plan is a supplement to Work Plan, Human Health
and  Eeological Risk  Assessment, Centredale Manor Restoration  Superfund  Project North
Providence, Rhode Island dated March 16, 2001 (Harding ESE, 2001).

1.1 PROJECT OBIECTIVES

The human health risk assessment will include an evaluation of multiple exposure pathways for
neighborhood residents and visitors to the Site: ingestion of biota from the reach of the Woonasquatucket
River that constitutes the Site; and ingestion and dermal contact with bank soil, surface water, and
sediment in the portion of the Woonasquaticket River that constitutes the Site. The primary objectives
associated with these pathways will be:

(1) to caleulate potential human health risks associated with bicta consumption and contact with bank
soil, surface water, and sediment from the portion of the river within the Site boundaries; and

(2) to achieve and/or maintain acceptable risks related to biota consuraption and contact with bank soil,
surface water, and sediment through risk management procedures that may include development of
preliminary remediation goals (PRGs) for sediment and possibly for one or more of those other
miedia,

The objective of the baseling hunan health risk assessment is to analyze potential adverse human health
effects for both current and future conditions caused by hazardous substances found at the site in the
Mhmwwr<ﬂfanyawﬁmm%tu:wnﬂud<mrunugmm'lmm releases (i.e., under an assumption of no action or in
MmMmumuuH%MMHMNﬂhﬂhhmhmmm50mhﬂmmmmmﬁmmhmﬂmmeuwMImﬁL(MMMMWJ]‘r
is a fish consumnption advisory issued by the State of Rhode Island that is not believed to be a sufficient
barrier to precluding exposure to biota frorm the Woonasquatucket 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.

This Work Plan presents the approach that will be used 1o conduct an expanded human health risk
agsessrent for the site. The expanded risk assessment will present the cumulative receptor risks for
surface water, sediment, and bank soil in addition to the biota consumption that was to be evaluated per
the Work Plan dated March 16, 2001 (Harding ESE, 2001). The expanded scope also includes the
neighborhood resident exposures to all of these media and surface soil exposure for employees and clients
of the Fogarty Center. The original scope inmcluded a wvisiting recreational angler and a visiting
subsistence angler.  The expanded risk assessment is a Baseling Fuman Health Risk Assessment
(BHHR.A).

FHMkammnmnnwn‘MThdﬁwvwﬂHIhPKFTﬁMmmeMnﬂjwmnhn¢W\wnh USEPA guidance docurments (1989a-c;
1991 a~¢; 1992a-ct, 1994; 1995; 1996a-b; 1997a-¢; 1998a-b, 1999a). Human health risks, in addition to
HummzmmmmMMlvmhIMUm‘mmmmmpmnnpm'm::mmyum.manmntﬂ'wwm,mmlamkmdmnwvﬂm&m

MACTEC Engineering and Consulting, Inc.
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SEGTION

evaluated for ingestion and dermal contact with surface water, sediment, and bank soils in and adjacent to
the Woonasquatucket River.

A total of seven exposure points (EPs) will be evaluated: the upstream background location Greystone
Mill Pond; the reference area Assapumpset Brook; Allendale Reach; Lyman Mill Reach; Manton Reach;
and Dwverville Reach. In addition, the surface soils between the Lyman Mill Reach and the Fogarty
Center constitute the seventh EP. Cancer and non-cancer risk estimates will be caleulated separately
sach of the receptors, exposure media and exposure points (EP) identified in Table 2. These individual
|H*$\Wﬂﬂ]flnhw‘ummmwﬂxh)punudnz|HWn]wmrlwynmwﬁm‘mulnmepum.mwnmmlmmmmmmm|mmmm Those
total risks will then be added to the risks for consumption of fish to derive a cumulative risk estimate for
each exposure point (EP) in the BHHRA. Risks for the five site-related exposure points will be cormpared
to the risks for the background exposure point and the reference area exposure point to provide additional
perspective for risk management purposes.  This comparison will provide information concerning the
incremental risks above the background risks identifiec.

1.2 WORK PLAN ORGANEZATION

This Work Plan does not duplicate information that has been previously provided in the 2001 Work Plan
(Harding ESE, 2001). The 2001 Work Plan presents an introduction in Section 1.0, a general site
description and background information in Section 2.0, data collection and analysis discussion in Section
3.0, and the methodology for conducting BHHRA. in Section 4.0. Other supporting information is
provided in the appendices to the 2001 Work Plan.

This Work Plan discusses the specifics of the additional human health risk assessment scope, including
any guidance or technical approaches that have been agreed upon with the USEPA since the time of the
publication of the 2001 Work Plan. This Work Plan initially identifies the receptors and exposure
pmmNMMﬁg mxpmmmv1n¢dmn&mdﬁm|mmmn-mnu¢iiumb4twwmmMEdEWMIpm mh.WmehmﬂﬁmMWmm¢NMMmmd
exposure assessment for those receptors (exposure profiles). The exposure profiles identify media contact
mwﬁjuwMquwmaddmmwemMdewmﬁwwmh‘mewamwﬂﬂmvamImwmmdwandMﬁmm
of exposures. The last section of this Work Plan presents specifics of guidance and technical approaches
that have been agreed upon with USEPA since the publication of the 2001 Worl: Plan.

The other components of the risk assessment will be completed in accordance with the approach
described in the 2001 Work Plan and supplemental correspondence with USEPA Region 1. Specifically:

o  COPCs for sediment and bank soil will be selected using USEPA Region IX Preliminary
Remediation Goals (PRGs) for residential soil;

o COPCs for surface water will be selected using USEPA Region I PRGs for tapwater;

o Exposures to surface water, sediment, and bank surface soil will be quantified using the technical
approaches described in RAGS Part E (USEPA, 2001) and RAGS Part A (USEPA, 198%);

o Exposure Point Concentrations will be calculated in accordance with the approach described in
Section 4 of this Work Plan;

o Dose-response values will be obtained from the most recent on-ling version of the IRIS data base,
HEAST (FY 1997), the USEPA Region IX PRG Table (as a source for the National Center for

MACTEC Engineering and Consulting, Ine.
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Environmental Assessment (NCEA) provisional values for chemicals that do not have dose-
response values published in IRIS or HEAST) and California EPA (CAL-EPA);
o The risk assessment will be docurnented wsing RAGS Part I reporting requirements (USEPA,
2001).
et MACTEC Engineering and Consulting, Ine.
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Table 1 provides a summary of the potential receptor populations, exposure points, exposure media, and
exposure routes that were considered potentially applicable to the Site, as well as rationale for the
selection or exclusion of specific receptor populations, exposure points, exposure media, and/or exposure
routes in the BHHRA. Table 2 provides a summary of the potentially complete exposure pathways that
will be quantitatively evaluated in the BHERA for the receptor populations and exposure points identified
in Table 1,

In addition to those described in Table 1, certain other receptors and exposure pathways were also
considered, but not selected for inclusion in this Work Plan for the reasons described below.

o Oceupants of Centredale Manor and Brook Village Apartments, potential direct contact and
inhalation of dust associated with surface soils. This scenario was qualitatively evaluated in the
1999 ATSDR Draft Health Consultation. That evaluation lead to the installation of Cap #1 and
Cap #2. Most of the impacted soil is beneath one of those caps or the paved roadways and
parking lots at the property. Evaluation of protectiveness from exposure to these soils, and
integrity of these caps and the pavernent; will be included in the FS as part of the components of
the permanent remedy.

o Occupants of Centredale Manor and Brook Village Apartrments, potential inhalation of VOCs that
might potentially migrate from groundwater or subsurface soil into buildings. There has been
indoor air monitoring conducted by OEME in both apartment buildings. Report indicates that no
significant migration of WVOCs into buildings was found.

o Residents along the shore of Allendale Reach and Lyman Mill Pond, potential direct contact with
surficial soils at residential properties within the floodplain of the river. This pathway has been
addressed by the Non-Time-Critical Removal Action (NTCRA) as described in the USEPA
NTCRA Action Memorandum dated Januwary 18, 2001.

o Residents along the shore of Allendale Reach and Lyman Mill Pond, potential inhalation of
memeMWM'WWWmewmw=wwwmmmHMHmNMme1mmMWMM
have not identifiec lated VOO contamination in groundwater or subsurface soil in that area.
T%hsmmhquummm;mmlnxnum:huﬂnMWHmmmMMML

o Residents of Centredale Manor Apartments and Brookside Village Apartments as well as
residents along the shore of Allendale Reach and Lyman Mill Pond, potential ingestion, dermal,
and inhalation exposure associated with the use of groundwater. Groundwater in the area is not
used for any potable purpose. This pathway does not require further evaluation.,

o Commercial/industrial workers along shore of Allendale and Lyman Mill Reaches, potential
direct contact exposure to floodplain soils on commercial/industrial properties. There is no
incication that impacted sediments would have been transported to the commercial/industrial
properties near the river. There is mo indication this pathway is complete and no further
evaluation is required.

o Commercial/industrial workers along shore of Allendale and Lyman Mill Reaches, potential
inhalation of VOCs potentially migrating from groundwater or subsurface soil into buildings.

MACTEC Engineering and Consulting, Ine.
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Investigations have not identified Site-related VOC contamination in groundwater or subsurface
s0il in that area. This pathway does not require further evaluation.
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A0 RECGCEPTOR EXPOSURE SCENARIOES FOR SUR
o

SETIMENT, AN AN SCH.

Using the information surnmarized in Tables 1 and 2, receptor exposure scenarios are identified below.
The following paragraphs discuss the receptor exposure scenarios and exposure parameters identified for
the quantitative evaluation of potential COPC exposures. The receptor scenarios are presented in the
following sequence:  area resident; wvigiting recreational angler; visiting subsistence angler;
commercial/industrial worker,

Exposure parameters for the Reasonable Maximum Exposure (RME) were selected from USEPA
puidance documents (USEPA, 1994, 1997; 2001) and were based on professional judgment considering
the site-specific exposure conditions, This subsection describes the exposure scenarios and RME
exposure parameters in detail. Exposure parameters for the Central Tendency (CT) were based on the
RME values, with the following modifications:

o CT values for incidental ingestion of soil, sedirment, and surface water were identified as one-half
the RME values, based on USEPA Region | guidance (USEPA, 1994) which recormmends using
one-half the RME value as the CT valwe for incidental soil ingestion.

o CT values for soil and sediment dermal adherence were the recommmended CT parameters for soil
from USEPA RAGS Part E guidance (LISEPA, 2001).

o CT vahlues for exposure frequency were based on USEPA Region I guidance (USEPA, 1994) or
professional judgment. The RME values assume that a receptor uses the Site for all of their
outdoor activities (e.g., recreatiomal play/exploration, recreational angling, or subsistence
angling). The CT parameters accommodate the assumption that a more “typical” or “average”
receptor would spend only a portion of their outdoor time at the Site (i.e., would access other,
non-Site related areas for recreational purposes).

A -
P

3.1 AREA RESIDENT

A resident who lives at the Centredale Manor Apartrents, Brook Village Apartments, or a private
residence at one of the residential lots close to the shore of the Woonasquatucket River may visit water
bodies at the Site for recreational angling, recreational walking, exploring the banks of the river and
ponds, and wading and swimming. 1t is assumed that area residents inclade young children, older
children/adolescents, and adults. Potential exposures to surface water and aquatic (submerged) sediment
by incidental ingestion and dermal contact may oceur during angling, wading, or swimming at Allendale
Pond, Lyman Mill Pond, Manton Reach, and Dyerville Reach. In addition, possible exposures to bank
surface soils at Allendale Pond and Lyrnan Mill Pond by incidental ingestion and dermal contact may
occur when area residents access the water bodies for recreational angling, swimming and wading, or
when walking or exploring the edges of the ponds. Potential exposures to surface water, sediment, and
biota at the background and reference areas, as well as soil at the background area, will be evaluated.

The RME and CT exposure parameters for surface water are presented in Tables 3 and 4, for sediment in
Tables 5 and 6, and for bank soil in Tables 7 and §.
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AMWWWWMWWWHMWMWM@%MMWMﬂMMMMMMWMMWHWMMHMWWMWEMMMWWM

a 30-year period (USEPA, 1994), The 30-year duration is segregated into three age periods:  voung-child

(ages 1 through 6) for 6 years; older child/adolescent (ages 7 through 18) for 12 years; and adult (ages 19

and abowve) for 12 years, The CT exposure duration values are based on the recommended CT pararneters
I\

ﬁwmumwmwhmmmanMdemlW”%ﬂﬁmmm»ﬂmllﬂPmemimaﬂMWanﬁwmmHMuwmmi
The 9-year exposure duration values were applied to both the adult and older child/adolescent receptors.

Exposure Frequency. It is assurnec that an area resident visits the water bodies or banks of the river for

walking/exploring or recreational angling May throngh October, and for wacling or swimming June, July
and August. It is further assurned that during sumrner months, wading (defined as standing or walking in
water to a depth of the knees) oceurs more frequently than swimming (defined as total submersion of the
body in water). The exposure frequency associated with these various activities is broken down as
follows:

Activity RME Frequency/Period | RIVIE Total No. Days per Year
Walking/Exploring banls ancl 2xfweek; May, Sept, Oct T8
recreational angling dx/weelc; June -~ Aug

Swinming Lw/weele; Jan - Aup 13

Wading 1 Iwweel; Tun -~ Aug 30

Swimming and Wading 2 Axiweelc Jun - Aug 52

Activity CT Freequeney ! Peviod | CT Total No. Days per Year
Walking/Exploring banks and Iw/weel; May, Sept, Oct 39
recreational angling axiweelc June - Aug

Swimmning L/weelc; an - Awg 13

Wading 1 Iiweele; Jun - Aug 13

Swimmm.ing and Wading 2 2x/weels; Jun - Aug 26

re to sediment (adult/older child-adolescent).
hild-adolescent/child) and sediment

l“mthJWMAPpMﬂHMH”pmm
lmwdlnnMdanP]mnrmun]m posure to surface water (adult/older
(child).

The exposure frequency during the summer months assumes that walking/exploring banks, recreational
angling, and wading/swimming each occur on the same day, such that a total of four visits to the water
bodies oceur each weelk.

HthnwumndemWWWM;Wﬁsmmmmﬂ1MNﬂWmeqpmlmlhﬁWhM%hMmgHWSWMMMWWMMM
would be associated with wading rather than swimming (as young children are usually not able to swim),
such that the exposure frequency for wading is 52 days per year, and the exposure frequency for
swimming is 0 days per year.

It is assurned that potential exposures to bank soil (Allendale and Lyman Mill ponds only) occur each day
that access to the Site occurs (78 days per year). Contact with submerged secdiment is not likely to be
substantial under any of the mmmmﬂmgmsmmﬂﬂnmlmm%w“hwwukmlhwﬁ’hﬁww Howewer, if contact
with sediment were to oceur, it would be during wading activities when a person is standing in the water

MACTEC Engineering and Consulting, Ine.
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(i.e., standing in the sediment), and not when a person is swinuning (i.e., when body parts do not contact
the sedirnent for more than a minute or two). Therefore, the exposure frequency for sediment is based on
the exposure frequency for wading (39 days per year for adults/adolescents, and 52 days per year for
young children). The exposure frequency for surface water is based on the total frequency for wading anc
swimming (52 days per ye:

Exposure Time oand Event Frequency. Exposures to surface water during swimming or wacling activities
are assumed to oceur 1 hour per event, 1 event per day (i.e., | hour per day), based on the recommended
exposure time for recreational swimming (USEPA, 1997a).

Body Weight. The RME and CT body weight values are based on USEPA Region I guidance (USEPA,
1994) and Region I's practice in risk assessrent,

Incidental Ingestion Rote and Fraction Ingested. The incidental ingestion rate for surface water is based
on the recommended value for incidental ingestion of water during swimrming of 50 ml per hour (LUSEPA,
1988). The fraction ingested pararneter for surface water is 100%, indicating that 100% of surface water
intake on the day-exposed is assumed to occur at the Site.

The incidental ingestion rates for the area resident for banlk surface soil are the default residential
1upruanequwm[MrmﬁlmmmmnmmmmﬂmlUS'Pm(lwwﬂgmkMWm;ﬂmﬂerJNMIdPIm(mhmdym
dppMKHmcmhwrhWMmmm&ﬂwmmmmemnmmhmﬁhkﬂytmmummngnwmﬂemepMm“mwﬂmmwnmﬂumdﬁ
in the mouth. The fraction ingested parameter for bank surface soil is 100%, based on the assumption that
all of the daily intake of soil would ocour from: soil at the Site.

Human exposure parameter values specifically applicable to sediment are not provided in USEPA Region
[or USEPA national guidance. Since incidental ingestion exposure to soil (or sediment) primarily occurs
through hand-to-mouth transfer of rnaterial that has adsorbed to the skin, it is unlikely that ingestion
exposure to COPCs in submerged sediment woull oceur through hand-mouth contact because sediment
wmeHWMMMIm1m4mmlWMMlMJmmemImmwmnmwﬂimwnmwmmv.Nmmﬂu%m.nmpw»mw
that some sediment would adhere to the skin when leaving a water body (i.e., some sediment may not
wash off), and it is possible that sediment entrained in the surface water could be ingested if surface water
is incidentally ingested. Given these considerations, the soil ingestion rates published by USEPA Region
[ (JSEPA, 1994) are used as sedirment ingestion rates. The fraction ingested parameter for sediment is
100% to account for that face that all of the daily exposure to sediment would be derived from contact
with sediment at the Site.

r

Dermal Surface Area and ddherence Factor. The dermal surface area for g r differs between
wading and swirmming exposures. Wading exposures would involve contact with only the lower legs,
fieet, and hands, whergas swinmming exposures would involve contact with the entire body. For adults and
older children/adolescents, the surface water exposures are quantified wsing the dermal swface area
associated with swimming. This provides a conservative estimate of surface water contact, and
streamlines the risk assessment by characterizing potential surface water risks using one calculation,
rather than separate calculations for wading and swimming exposures. 1f risks associated with surface
water are found to be a substantial contributor 10 risk, separate calculations for wading exposures and
swimming exposures may be performed to reduce the conservative uncertainty associated with

MACTEC Engineering and Consulting, Inc.
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quantifying risks for this exposure medium. For the young child, the dermal surface area is based on the
areas of the legs, feet, and hands (average of 50th percentile values for males ages 1 through 6), as these
are the body parts that would contact surface water during wading,

IS5,

Exposures to aquatic sediments that are submerged beneath the water are unlikely to be substantial. In
order for dermal absorption of COPCs from sediment to oceur, the material must adhere to the skin
(USEPA, 2001). Sediment that is submerged would not adhere to skin, as the surrounding surface wate
would prevent binding of the sediment to the skin. In addition, when a body part that contacts sediment is
rernoved from the surface water body, the majority of sediment would wash off, thereby preventing
adherence of the material. Hence, although dermal exposures to COPCs in seciment are likely to be
negligible, they are quantified to account for the possibility that some sediment may remain adhered to
the skin following contact with surface water.

Dermal surface area and adherence values for secdiment are:

o Child recreational wader: USEPA RAGS Part E child resident default values for body surface
area and soil adherence. These variables account for the possibility that a child may play in
shallow water and contact sediment with body parts other than just feet and lower legs.

o Older child/adolescent and adult wader: Body surface area values for feet, lower legs, and hands
(average of S0th percentile values for males), and RAGS Part E resident default values for soil
adherence are applied for sediment exposure.  These values account for the fact that upper legs,
arms, and face would not contact sediment.

The dermal surface area and adherence factor values for bank surface sail are based on the RAGS Part E
default values for residential exposures to soil.

3.2 WVISITING RECREATIONAL ANGLER

A person who lives in the vicinity (but not in the residential neighborhood adjacent to the river) of the
Site may access the water bodies for recreational fishing under current and future use. It is assurned that
recreational anglers would inchede older children/adolescents and adults; young children would not
participate in fishing, but are assumed to eat the fish that may be caught by older siblings and parents.
Potential exposures to surface water and aquatic (submerged) sediment by incidental ingestion and dermal
contact at Allendale Pond, Lyman Mill Pond, Manton Reach, and Dyerville Reach may occeur during
angling under the assumption that the receptor also wades during/in-support of angling. This scenario
assumes that a recreational angler does not use waders while standing in the water. In addition, possible
exposures to bank surface soils at Allendale Pond and Lyman Mill Pond by incidental ingestion and
dermal contact may occur when recreational anglers access the water bodies for angling. Potential
exposures to surface water, sediment, and biota at the background and reference areas, as well as soil at
the background area, will be evaluated.

The RME and CT exposure parameters for surface water are presented in Tables 3 and 4, for sediment in
Tables 5 and 6, and for bank soil in Tables 7 and 8.

MACTEC Engineering and Consulting, Inc,
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Exposure Duration. 1t is assurned that the visiting recreational angler is an area resicent that accesses the
w%mbmmwm'm*mewmmymwmgmﬂmdmmemMmMHMﬁfﬁmﬁwmuwwmwﬂmﬂmmvmw=
therefore, are based on a NiuwmrdmrMhmu&wmmmmhmlNWOKMNNHMM-wm%mmm young-child (ages 1 through
&) for 6 years; older child/adolescent (ages 7 throngh 18) for 12 years; and adult (ages 19 and older) for
52 years, waemmmmwpﬂmwmw"mwuntWWvahﬂmmwmmhﬂ valuate potential risks associated
with biota consumption. The CT exposure duration values ave based on the assumption that a recreational
mmghwIMmemrmmrvmmmwchWMW‘mmrfﬂllﬂ'wMIi11mmmmmdeWMhTVMFPﬂxnﬁpmwnlammmmwimmnhmwmm
RME exposure duration of a resident). The 30-year duration is segregated into three age periods: young-
child (ages 1 through 6) for 6 years; older child/adolescent (ages 7 through 18) for 12 years; and adult
(ages 19 and older) for 12 years.

g activity for the visiting recreational angler is assumed to involve only the older
child/adolescent and aclult populations, only those age groups are quantitatively evaluated for this
receptor.

Since the angling

Fraction Ingested.  The fraction ingested parameter for sediment and bank soil is established for each
medium at 100% for area resident and 50% | km1mu1|4ndvntU1ﬁqw%ﬁﬁmglmmmwmhmmm:m,Imn‘ﬁEMhmg
subsistence angler, and commercial/industrial worker).  The fraction ingested wvalue of 50%
accomnmodates the likelihood that visiting wvmpmmﬁthu1h)xmmlhwﬂhmmmmhamjylmmw1mw Site would
MWmeﬂyapmmhmtﬁUHwniHmwmhﬂyrmmvmmﬂ@smﬂcw&mﬁwmmumﬂmﬂﬁmgmmimmrummmmJ«unﬂ
site locations such as residential yards.

Exposure Frequency. It is assumed that a recreational angler visits the Site once per week from May
through October. However, contact wnhﬂmhwmvwnmamdsu%mwmlvdmmmndHBWAMHUMyLMngmm
warrner months (i.e., June m“mmh August). Therefore, the exposure frequency for surface water and
seciment is 13 days per year.

Exposure Time and Event Frequency. Exposures to surface water are assumed to occur 1 howr per evend,
1 event per day (i.e., 1 howr per day). It is unlikely that a person who is angling for recreation would
stand in the water for more than one hour withowt the use of waders.

Body Weight, incidental Ingestion Rate, Dermal Surface dvea and Adherence Factor. The values for
these parameters are the same as those used for the area resident (above), with the following exceptions:

o Surfoce warer ingestion rate: It is assumed that a recreational angler would have litthe, if any,
incidental ingestion of water. Therefore, the surface water ingestion rate used for the recreational
angler was estimated at 5 mlthour, representing one-tenth the USEPA-published value for
incidental ingestion of surface water during swimming activities.

o Dermal surface avea jor swface water: It is assumed that the feet, legs, and hands of a

mm'imemmmnmmm'ldmdmulmnmmdmwrwwn1'vmmmdkmAmqummdImqmmmmmVWAMWlﬁmhmmﬂmmmﬂhmn
the average of 50" percentile values for males).

MACTEC Engimeering and Consulting, Ine.
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SEGTION 3

3.3 VISITING SUBSISTENCE ANGLER

Presently, subsistence angling at the Site cannot be ruled out. Potential foture subsistence angling at the
Site can also oceur.  Because of the uncertainty associated with this exposure scenario, the risk
assessment for this scenario will be presented in an appendix to the BHHERA. It is assumed that
subsistence anglers include older children/adolescents and acults; young children would not participate in
fishing, but are assumed to eat the fish that may be caught by older siblings and parents. Potential
sxposures o surface water and aquatic (submerged) sediment by incidental ingestion and dermal contact
are assumed to occur during angling (e.g., if wading occurs as part of the angling) at Allendale Pond,
Lyman Mill Pond, Manton Reach, and Dyerville Reach. This scenario assumes that a subsistence angler
does not use waders while standing in the water. In addition, possible exposures to bank surface soils at
Allendale Pond and Lyman Mill Pond by incidental ingestion and dermal contact may occur when
subsistence anglers access the water bodies for angling, Potential exposures to surface water, sediment,
and biota at the background and reference areas, as well as soil at the background area, will be evaluated.

The RME and CT exposure parameters for surface water are presented in Tables 3 and 4, for sediment in
Tables 5 anc 6, and for bank soil in Tables 7 and §.

The exposure parameter values for a subsistence angler are the same as those used for the recreational

angler, with the following exceptions:

o Exposure frequency: It is assumed that a subsistence angler would access the Site year round
(i.e., ice fishing would be performed in the winter months). However, contact with bank surface
soil would only occur during rmonths when the ground is not frozen or snow covered (April
through November)., Contact with surface water and sediment would potentially occur only
during warmer months when the surface water is at a temperature that allows prolonged contact
(assumed to be May through September). It is assumed that a subsistence angler would access
the Site six days per weelk. Therefore, the exposure frequency for banlk surface soil would be 208
days per year, and the exposure frequency for surface water and sediment would be 130 days per
year,

o Exposure time (surfoce water): It is assumed that a subsistence angler would tolerate a longer
exposure tirne in the water (2 hours per event) than recreational receptors as the subsistence
angler depends on catching fish for subsistence,

3.4 COMMERCIA LANDUSTRIAL WORICER

Exposure parameters ave presented for an evaluation of potential curmrent and future risks to a
commercial/incustrial worker at the Fogarty Center,

A commercialfindustrial worker employed at the Fogarty Center or adult center could contact surface
soils during work-day breaks, lunch hour, ete. It is assumed that the worker wounld contact the soil via
incidental ingestion and dermal contact each work-day when the weather is not inclement or the ground is
not frozen or snow covered (assumed to be approximately 150 days per year per USEPA Region |
ruidance [USEPA, 1994]).  Since potential contact with the soil would only be through incidental
- 2 « &

exposure during short periods (e.g., when on work breaks), it is not reasonable to assume that an

MACTEC Engineering and Consulting, lne.
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employees entire daily incidental intake of soil would occur at the Fogarty Center. Therefore, the fraction
ingested value is established at 0.5, Values for other exposure parameters are USEPA default values for
commercial/industrial land vse (USEPA, 1994; 2001). There is no direct access to surface water or
sediment in Lyman Mill Pond for the workers/clients at this location.
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This subsection presents updates and roodifications to the technical approach described in the 2001 Work
Plan based upon guidance and directives received from USEPA since publication of the 2001 Work Plan

The only modifications to the technical approaches described in the 2001 Work Plan concern the methods
used to calculate exposure point concentrations (EPCs),

d

For both RME and CT, the 95% Upper Confidence Limit (UCL) on the mean is typically used as the
exposure point concentration. There are two exceptions to this rule: in the case where the 95% UCL is
greater than the maximum detected concentration; and/or if there are fewer than 10 samples in a data set
(the UCL is not caleulated). For these two situations, the maximum detected concentration should be
used as the RME EPC and the arithmetic average concentration for the CT EPC.

Risk Assessment Guidance for Superfund (RAGSE): Volume I Human Health Evaluation Manual (Pary D:
Standardized Planning, Reporting and review of Superfind Risk dssessments) Finol Decernber 2001, has
superseded the interim version published in 1998 and is used for the ongoing risk assessment work at
Centredale Manor.

RAGS Part ID requires distribution testing to determine if the data distribution is normal, lognorroal, or
non-parametric prior to calculating the 95% UCL. This information is used to identify the method to be
used to calculate the 95% UCL. The instructions in RAGS Part D, Instructions for Table 3 (p. B3-8),
indicate choices of statistics for EPCs. Three options for 95% UCLs are offered, based on the distribution

type of the data. These options include:

o 059 UCL - W (95% UCL of Normal Data)
o 985% UCL - T (95% UCL of Log-transforme
o 95% CL - NP (Mean of Nonparametric Data)

data)

Distribution testing of data sets will be conducted using the Shapiro Willks W Test. Using that test, data
will be determined to be either normally distributed, lognormally distributed (the log-transformed data are
normally distributed), or non-parametrically distributecl.

RAGS Part I Guidance suggests that the 95% UCL would be calculated per the 1992 USEPA. Guidance
Calculating the Concentration Term, Supplemental Guidance to RAGS (USEPA, 1992b) for normal and
lognormal data.  RAGS Part D indicates that the arithmetic mean concentration would be used to
approximate the 95% UCL for nonparametric data. and would be used as the exposure point concentration.

In calculating the 95 percent UCLs, non-detects will be assigned a concentration equal to one-half the
sample cquantification limit (SQIL). If an SQL is not available one of the following values will be
substituced - the method detection level or the contract required quantitation limit (CRQL) for organics, or
contract required detection limit (CRDL) for imorganics. For chemicals detected at least once in a
particular medium, one-half the SQL will be used to represent non-detects when calculating arithroetic
averages. For duplicate pairs that have one detect and one non-detect reported, the detect value is used to
represent that location.

MACTEC Engineering and Consulting, [ne.
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