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50 BASELINEHUMAN HEALTH RISK ASSESSMENT

This section presents the Human Hedth Risk Assessment (HHRA) for the Bailey Point portion
of the Maine Y ankee facility required as part of the RFI for this Site. Two types of risk
assessments are presented in this section. Thefirgt is a semi-quantitative risk evaluation
conducted using the MDEP Remedid Action Guiddines for the areas within Bailey Point
minimally impacted by indudtrid operations. The second is a quantitative evaluaion of basdine
risks usng standard MDEP and USPEA methodology for the areas within Bailey Point
impacted by industrial operations. Both were conducted to evauate potentia human hedlth
risks associated with exposure to residud chemica contamination in soil, sediment,
groundwater, and biota associated with the industria portion of the facility. An Ecologica Risk
Assessment (ERA) is presented in Section 6.0 of this RFI. A separate risk assessment was
conducted for the “Backlands’ portion of the site and is presented in Backlands RCRA Facility
Investigation Report (MY, 2004). The results of the HHRA and ERA will be combined with
other information comprising the RFI to determine the need, if any, for further corrective
actions.

The specific objectives of this HHRA are to provide:

an evaudion of potentia human health risks due to exposure to residual contamination
in soils, sediment, groundwater and biotg;

abasisfor determining the need for further corrective actions;

abadsfor determining the appropriate remedid target cleanup leves, as necessary; and
abasisfor comparing the hedlth impacts of various proposed corrective actions.

This HHRA was based on andytical data collected as part of the RFI and developed to assist
Maine Y ankee, USEPA and MDEP in determining what actions are necessary to reduce risks
at this dte to acceptable levels.

51  Methodology

Based on guidance provided by MDEP/BOH, the Site history and results of the RFI, Bailey
Point was divided into 10 discrete areas for purposes of site and risk characterization (see
Section 4.0). These contiguous areas are shown in Figures 5-1A and 1B and described as
follows

1. Foxbird Idand — includes the 11.3-acre peninsula south of the plant Forebay under
which the diffuser pipelineis buried.

2. Forebay —isa4.2-acre engineered structure where water was discharged to the
diffuser system.

3. Former Truck Maintenance Garage — is the 6.1-acre location of the former truck
maintenance garage that was used during plant congtruction.
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4. 115kV Switchyard —is a0.5-acre switchyard located west of the Restricted Area (RA)
and south of Warehouse 2/3.

5. Personne Buildings and Parking Lot Areas — includes the Fire Pond, Parking L ots,
Information Center and Personne Building. Thisisa 21.6-acre contiguous area running
eadt to west through the center of Bailey Point.

6. Plant Area— includesthe 19.5-acre RA and Industria Area of the plant.

7. Warehouse 2/3 —isa 2.9-acre arealocated on the southwest Sde of Bailey Point and
was used to receive and store chemicals used in plant operations.

8. 345kV Transmisson Line Area— includes the 345 kV Switchyard, St Spreading
Areg, Bdl Fidd and Pre-Op Cleaning Basin. Thisareais45.9 acresand islocated in
the northern portion of Bailey Point and received severd episodes of dredged fill
materid and land clearing debris associated with plant congtruction.

9. Baley Farmhouse Area—is an 8.4-acrea area that includes the septic system/leach fidd
and gray water leach field associated with the Farmhouse.

10. ISFSI —isa9.5-acre bermed area making up the dry spent fud storage facility.

The risks associated with exposure to soils at Foxbird Idand, the Forebay, and the Former
Truck Maintenance Garage were not evauated as part of thisrisk assessment. These areas
have ether not been impacted by industrid operations and have chemica concentrations
consstent with PALs (Foxbird Idand), have been remediated (Forebay) or require additional
Ste characterization to assess potentiad remedia options (Former Truck Maintenance Garage).

The risks associated with exposure to soils at the 115 kV Switchyard, Personne Buildings and
Parking Lot Areas and | SFSI were evduated by comparing detected concentrations to the
MDEP Remedid Action Guideines concentrations. These concentrations are chemica specific
guidelines that are used to assst MDEP in making remedid decisions at hazardous substance
gtes. They are presented in “ Division of Remediation Guidance — Implementation of
Remedial Action Guidelines’ (MDEP, 1997) and are discussed in more detail in Section
5.6.1. Soils present at concentrations at or below the Remedia Action Guideines generdly do
not require remedia action. Thistype of risk evauation was considered gppropriate as
sampling and andytical results support the conclusion that these areas have not been adversdly
impacted by indudtrid Ste activities

The risks associated with soil exposure at the Plant Areas, Warehouse 2/3, the 345 kV
Transmisson Line Area and the Bailey Farmhouse Area were evauated in accordance with the
Draft Human Hedlth Exposure Assessment (HHEA) Work Plan for conducting abasdine
Human Hedth Risk Assessment (Appendix H-1) and correspondence between Maine

Y ankee, MBOH, MDEP and USEPA (CH2MHIill, 2001a and 2003a; MDEP, 2003b and
2003d; MY, 2003c and 2003e; and USEPA 2003). The HHEA document was based on
current MDEP and USEPA methodology and guidance for conducting risk assessments and
implementing corrective action at RCRA facilities, and presents the site-specific exposure
assumptions to be used in this basdine HHRA (CH2MHIill, 2003a, MDEP, 1994 and USEPA,
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1996€e). The following documents were used and provide the procedures, assumptions,
methods, and format for conducting a basdline risk assessment:

Guidance Manual for Human Health Risk Assessment at Hazardous Waste Stes
(MDEP, 1994).

Risk Assessment Guidance for Superfund: Volume I Human Health Evaluation,
Part A (USEPA, 1989b); Part B, (USEPA, 1991b); and Part E, Supplemental
Guidance for Dermal Assessment, Interim Guidance (USEPA, 2001a).
Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Stes (USEPA, 2002a).

Human Health Evaluation Manual, Supplemental Guidance: Sandard Default
Exposure Factors (USEPA, 19914).

USEPA Region | Waste Management Division Risk Update No. 1 (December
1992), No. 2 (August 1994), No. 3 (August 1995), No. 4 (November 1996), and No.
5 (September 1999).

Exposure Factors Handbook, Volumes | through 111 (USEPA, 1997b).
Supplemental Guidance for Developing Soil Screening Levels for Superfund Stes
(USEPA, 2001b).

The Integrated Risk Information System — USEPA managed database for
toxicologicd informetion.

Additiona guidance documents were used in the HHRA and are cited where appropriate.

5.2 Site Char acterization

The Ste characterization presented in this section is a summary of the information provided in
detall in Sections 1.3 (Site Description), 1.4 (Site History) and 3.1 (Site Setting) of this report.
Information in this section provides the basis for identifying potentia human receptors and the
exposure pathways by which these receptors may come in contact with site-related chemicals.

The Maine Y ankee site consists of gpproximately 820 acres. Approximately 670 acres of the
gte located north of Old Ferry Road and west of Bailey Cove, referred to as the “Backlands,”
has seen no indudtrid activity and is virtudly undeveloped. Theindudtria portion of the Siteis
located on approximately 150 acres south of Old Ferry Road and east of Bailey Cove and
referred to as Balley Point. The Site o includes terrestrial, wetland and near shore
environments. The near shore environment supports populations of clams and mussdls that may
be commercidly harvested and consumed by area residents.

The Maine Y ankee facility generated power in the present location for approximately 26 years
(1972-1997). The mgjority of the Site disturbance on the 150-acre Bailey Point peninsula has
been associated with industrid activities consistent with the operation of the facility. During the
time of operation minor spills and releases of primarily petroleum products occurred as did a
few significant releases that required remediation and/or additiond studies (see Section 1.5).
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The plant isin the process of being decommissioned, with most plant Structures scheduled to be
demolished and removed.

As part of the RFI, an extensive sampling and analysis program was conducted throughout
Bailey Point and included the collection of soil, concrete, sediment, groundwater, surface water
and/or tissue samplesfor laboratory andysis. The anaytica dataindicate the presence of
metas, SV OCs, PCBs and pesticides and/or VOCs suggesting that exposure to these media
may present human hedlth risks.

The plant isin the process of being decommissioned, with most plant structures scheduled to be
demolished and removed. However, some structures will remain including the ISFSI, the two
electrica switchyards (115 kV and 345 kV) and transmission lines. Maine Y ankee has
indicated their intention to implement inditutiond controls to limit future development of Bailey
Point to indugtria/commercid land-use. This redtriction and the presence of the ISFS will
effectively redrict any future resdentia development on Bailey Point.

Basad on the preiminary Site understanding, a schematic Site conceptua modd relaing the
primary and secondary sources at the Site to potential pathways and receptorsis shownin
Figure 5-2. Potentid receptorsto resdua soil contamination include future construction
workers employed during the redevelopment of the site, and office and/or landscape workers
employed by future commercia or industrid enterprises. Construction worker may be exposed
to resdud soil contamination through three primary pathways. inhdation of fugitive dugt, and
incidental ingestion and direct contact exposure to soil. The on-Site worker may be exposed to
resdua contamination through the same exposure pathways. However, as will be discussed,
the duration and intendity of exposure differs for these two receptors.

Due to the presence of the near shore environment, other potentia receptors include
commercia and recreationa fishermen and other recreationa users who may be exposed to
resdua sediment contamination while wading in the intertidal and subtidal zones. Potentid
routes of exposure include direct contact with and incidental ingestion of sediment. Also,
because of the potentia for contaminant uptake by biota, the ingestion of shdlfish represents
another exposure pathway to be evauated.

Because land- use redtrictions will limit the development of Bailey Point, Mane Y ankee initidly
did not include afuture resdentia land use scenario inthe HHEA. However, a the request of
MDEP and MBOH, aresdentid land use scenario wasincluded. Potential exposure pathways
include inhdation and ingestion of and direct contact exposure with soil, sediment and
groundwater and ingestion of shellfish. Because of the potentid for contaminant uptake in
vegetables, the ingestion of homegrown produce is dso consdered a potentia exposure
pathway for soil contaminants. A more detailed discussion of the magnitude and extent of
exposure to afuture resdent is presented in Section 5.4 of this report.
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53 Hazard Assessment

The objective of the hazard assessment isto present a summary of the analytical datafor each
study areaand to identify Chemicals of Potentia Concern (COPCs). The COPCs are a subset
of al contaminants detected in each medium and are sdlected to focus the risk assessment on
those compounds that may present the greatest hedlth concern. The COPCsin thisHHRA
were selected using the criteria presented in the HHEA Work Plan (Appendix H-1) and the
data set presented in Sections 3.0 and 4.0 of this RFI report.

The andytical results from samples collected within each study ares/medium were subjected to
standard USEPA data vaidation and quality control review and were used to slect COPCs
consstent with the HHEA Work Plan and USEPA guidance as discussed below.

Flagged data. Laboratory data flagged with “J" indicate thet the reported
concentrations are estimated values, generdly fdling between the IDL and PQL. Other
incons stencies in sample management and andysis may aso result in flagged sample
results. Congstent with USEPA guidance, the“J’ flagged data was used in the risk
assessment at the estimated concentrations (USEPA, 1992a). Laboratory data flagged
with “U” indicate that the contaminant was undetected, and the concentrations reported
represent the PQLs. The“U” flagged data are considered as *non-detects’ as
discussed below. Some compounds are identified as part of the data validation process
as being laboratory contaminants and are flagged as“R”. These data were not included
in the sdlection of COPCs or evauation of risk (USEPA, 1992a).

NonDetects. Chemicasthat are not detected are flagged with “U” and reported at the
PQL. One-hdlf the detection limit (i.e., PQL) was used as the concentration for each
non-detect value when caculating the arithmetic mean of each COPC (USEPA,
20024).

Duplicate samples. Duplicate soil, sediment, tissue and groundwater samples were
collected to evauate inherent varigbility of contaminant distribution and the sampling
procedures. Duplicate sample results were averaged and included as a single data

point.

COPCs were sdlected for soils, sediment, shellfish and groundwater in accordance with the
process outlined in USEPA’ s Risk Updates (1995 and 1999). Only those chemicals that met
the following criteriawere diminated as COPCs.

PAH and PCB compounds. The concentration of each of the seven carcinogenic PAH
compounds (i.e., benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a h)anthracene and indeno(1,2,3-c,d)pyrene)
was modified by itstoxic equivaent factor (TEF) and summed to yield a
benzo(a)pyrene equivaent concentration (see Section 5.5.3 for a discussion of TEFS).
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This benzo(a)pyrene equivaent concentration was used to select COPCs and estimate
carcinogenic risks associated with exposure to PAHs. It isreferred to as “carcinogenic
PAHSs (cPAHS)” inthetext. Theindividua aroclor concentrations were summed to
yied atotd PCB concentration. Thistota PCB concentration was used to select
COPCs and cal culate noncarcinogenic and carcinogenic risks associated with exposure
to PCBs.

Frequency of Detection. Consistent with USEPA guidance (USEPA, 1989Db),
compounds detected at alow frequency of detection (i.e. less than 5%), were
eliminated asa COPC and apply only to data sets with more than atota of 20
samples. Compounds detected in less than 5% of samples but at concentrations grester
than their respective regulatory guidance or risk based screening criteria were retained
as COPCs.

Comparison to Risk Based Concentrations. Congstent with USEPA Region |
Guidance, compounds detected in various media at concentrations below gppropriate
risk-based concentrations were eiminated as COPCs. Risk based concentrations are
media- goecific chemica concentrations derived using sandard exposure assumptions
and set at a cancer risk of 1x10° or ahazard index (HI) of 1. Therisk based
concentrations used in thisHHRA were obtained from one of the following sources:
USEPA Region 9 Preliminary Remediation Guidelines (PRGs); Maine Bureau of Hedlth
(MBOH) Fish Tissue Action Levels (FTAL) or USEPA Region 3 Risk Based
Concentrations (RBCs) (USEPA, October, 2002 and Maine Bureau of Hedlth, 2001).
Per USEPA guidance, the noncarcinogenic criteria were modified to one-tenth their
risk-based concentration making them equivaent to an HI of 0.1. In addition, the
FTALswere modified to reflect a1 x 10° risk level. Therisk based concentrations
used to select COPCs are referred to as * Screening RBC”.

The USEPA Region 9 “Resdentid Soil” PRGs were used to sdlect soil and sediment
COPCs. These concentrations are considered protective of human health based on
resdentid exposure through ingestion, inhaation and dermd contact to soil. The
USEPA Region 9 “Tap Water” PRGs used to select groundwater COPCs. These
concentrations are consdered protective of human health based on residentid exposure
through inhalation and ingestion of water. The lower of the MBOH FTALs or USEPA
Region 3 RBCs were used to select COPCsin shellfish tissue. These concentrations
are considered protective of human health based on the consumption of shellfish.

All compounds having an ord/dermd ratio of greater than 10 percent (aslisted in
Appendix B-3 of USEPA, 2001a) were retained as groundwater COPCs for the
dermd route of exposure.

Essentid Nutrients. Severd of the metas detected in soil and sediment at the Maine
Y ankee Fadility are essentid human nutrients and include magnesum, calcium, and
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potassum (USEPA, 1989b). According to USEPA guidance these chemicals can be
eliminated from consideration in the quantitative risk assessment (USEPA, 2003). As
such, magnesium, calcium and potassum are not included as COPCs.

Insufficient Toxicity Information Some of the chemicals detected at the Site lack
sufficient toxicity information to complete a quantitative risk evauation. These
compounds are identified as COPCs, carried forward in the risk evauation and
discussed in the Uncertainty and Limitations Section.

Reference Concentrations. Reference soil samples were collected from areas outside
the influence of Maine Y ankee and used to compare concentrations of chemicas
detected in the various study areas. Reference concentrations for the TAL metals
detected in soils were identified and discussed in Section 4.1 and presented in Table
4-2. Of paticular interest in thisrisk assessment are the presence of arsenic and ironin
the soils. These metds are naturaly occurring dements present in dl soilsinthisarea.
Neither metal isrelated to plant operations. Although reference concentrations were
not used in selecting COPCs, potentia risks attributable to reference conditions are
consdered in this risk assessment.

The andyticd dataincluding the occurrence and distribution of dl detected chemicas and the
criteria used to identify the COPCs for each study area and media of concern are presented in
Tables 5-1A through 5-1J* and are discussed in the following subsections.

53.1 115kV Switchyard

Composite soil samples were collected from test pits excavated to evauate stained surface soils
and a surface soil sample was collected from a drainage ditch within the 115kV Switchyard and
anayzed for VOCs, SVOCs, PCBs and pesticides, EPH and metals. A summary of the
andytica datafor condituents detected in these soil samplesis presented in Table 5-1A.

A totd of thirty five compounds were detected in the surface soils from the 115 kV Switchyard.
Of these, eight compounds were retained as COPCs because they were detected at
concentrations exceeding their Residentiad Soil Screening RBC or lacked toxicity based
screening criteria. These compounds include: duminum, arsenic, iron, manganese, sodium,
cPAHS, benzo[g,h,i]perylene and phenanthrene. The remaining condtituents were diminated as
COPCs because they were either detected at concentrations below their respective Residential
Soil Screening RBC or are considered essentid nutrients. The risks associated with exposure
to surface soils at the 115kV Switchyard are evaluated by comparing the maximum detected

! Due to the number of areas being evaluated, each Study Area was assigned a unique alphabetical suffix as follows; A — 115
kV Switchyard, B — Personnel Buildings and Parking Lot Areas, C — Plant Area, D - Warehouse 2/3, E - 345 kV
Transmission Lines, F — Bailey Farmhouse, G — ISFSI; H — Shoreline Sediments, |- Shellfish Tissue, J — Groundwater and K -
Produce. This suffix is used in numbering the data summary tables and subsequent Non-Cancer Hazard and Cancer Risk
Tables. For example, the summary of data for the 115 kV Switchyard is found in Table 5-1A, all subsequent tables specific
to 115 kV Switchyard will have the “A” suffix in the Table number.
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concentration of each COPC to its MDEP Remedid Action Guiddine concentration. This
evauation is presented in Section 5.6.

5.3.2 Personnd Buildingsand Parking Lot Areas

Surface and subsurface soil samples were collected from the Fire Pond, Parking Lots
Information Center and Personnd Buildings. Thee are dl areas of limited industrid activity and
are primarily support areas of the facility. Soil samples were analyzed for VOCs, SVOCs,
PCBs and pedticides, EPH and metals. A summary of the andytical data for constituents
detected in surface and subsurface soil samples including the criteriaand rationde for selecting
s0il COPCsis presented in Table 5-1B.

Twenty-four compounds were detected in the surface soil samples around the Personnel
Buildings and Parking Lot Aress. Of these, six compounds were retained as COPCs because
they either were present at concentrations exceeding their respective Residentia Soil Screening
RBC or lacked toxicity-based screening criteria. The surface soil COPCsinclude; auminum,
arsenic, iron, lead, manganese, and sodium. All other condtituents were eliminated as COPCs
because they were either detected at concentrations |ess than their respective Residentia Soil
Screening RBC or are considered essentia nutrients. The risks associated with exposure to
surface soil around the Personnel Buildings and Parking Lot Area are evauated for the area
resdent using the MDEP Remedid Action Guiddine concentrations and presented in Section
5.6.

Thirty-five compounds were detected in subsurface soil samples around the Personned Buildings
and Parking Lot Areas. Of these, 11 compounds were retained as COPCs because they either
were present at concentrations exceeding their respective Residential Soil Screening RBC or
lacked toxicity-based screening criteria. The subsurface soil COPCs include the 6 surface sol
COPCs and vanadium, cPAHS, benzo(g,h,i)perylene, phenanthrene and trichloroethene. The
risks associated with exposure to subsurface soil are evaluated for the area resident by
comparing the maximum detected concentration of each COPC to its MDEP Remedid Action
Guiddine concentretion. This evaduation is presented in Section 5.6.

5.3.3 Plant Area

The Plant Area conssts of the southern portion of Study Area 5, including the restricted and
industrial area where the mgority of plant operations occurred. Surface and subsurface ol
samples were collected from within this areato characterize potentia impacts from plant
operations. These samples were typicaly andyzed for VOCs, SVOCs, PCBs and pesticides,
metals, and EPH. Asdiscussed in Section 4.8, PAHSs, PCBs, pesticides, and EPH were
detected inthe soil. A summary of the anadytica data for congtituents detected in these samples
including the criteria and rationde for selecting soil COPCsis presented in Table 5-1C.

A total of 60 congtituents were detected in the surface soil samples collected from within the
Plant Area. Of these, 17 were retained as COPCs because they were present at
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concentrations exceeding their respective Residentid Soil Screening RBC or lacked toxicity
based screening criteria. The surface soil COPCs include, auminum, arsenic, copper, iron,
manganese, thallium, vanadium, total PCBs, cPAHS, phenanthrene, carbazole,
benzo(g,h,i)perylene, 2-methylnaphthalene, endrin adehyde, sodium, lead, and DRO. The
remaining congtituents were eliminated as COPCs because they were detected at concentration
below their respective Residentiad Soil Screening RBC or considered essentia nutrients. The
risks associated with exposure to surface soils around the Plant Area are evaluated for the
resident, on-site worker and construction worker and are presented in Section 5.6.

A total of 62 condtituents were detected in subsurface samples collected from within the Plant
Area. Of these, 17 were retained as COPCs because they were detected at concentrations
exceeding their respective Residentid Soil Screening RBC or lacked sufficient toxicity screening
criteria. These COPCs are the same as those identified for surface soils. All other compounds
were diminated as COPCs because they were detected at concentrations below their
respective Residentia Soil Screening RBC or consdered essentia nutrients. The risks
associated with exposure to subsurface soils from the Plant Area are evaluated for the
construction worker and are presented in Section 5.6.

534 Warehouse 2/3

Surface and subsurface soil samples were collected from around the Warehouse 2/3 area to
Characterize potentid impacts from previous drum handling, paint waste and sand blast grit
disposal activities at thislocation. These samples were analyzed for VOCs, SVOCs, PCBs and
pesticides, EPH and metals. Asdiscussed in Section 4.8, devated levels of PAHs and PCBs
were detected in soils from the northwest Sde of the Warehouse 2/3 and devated levels of
VOCs (xylenes, ethylbenzene and toluene) were detected in soils from the southwest side of
Warehouse 2/3. A summary of the andytica datafor congtituents detected in surface and
subsurface soil samplesincluding the criteriaand rationae for selecting soil COPCsis presented
inTable 5-1D.

A totd of 44 congtituents were detected in the surface soil samples collected around
Warehouse 2/3. Of these, 11 compounds were retained as COPCs because they were present
at concentrations exceeding their respective Residentid Soil Screening RBC or lacked toxicity
based screening criteria. The COPCs for surface soils include: duminum, arsenic, iron, lead,
manganese, sodium, total PCBs, cPAHS, benzo(g,h,i)perylene, carbazole, and phenanthrene.
The remaining congtituents were eiminated as COPCs because they were detected at
concentration less than their respective Residentia Soil Screening RBC or are considered
essentid nutrients. The risks associated with exposure to surface soil around Warehouse 2/3
are evaluated for the resident, on-site worker and construction worker and are presented in
Section 5.6.

A totd of 57 congtituents were detected in the subsurface soil samples collected around
Warehouse 2/3. Of these, 16 congtituents were retained as COPCs because they were present
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at concentrations exceeding their Residentiad Soil Screening RBC or lacked toxicity based
screening criteria. The subsurface COPCs include the 11 surface soil COPCs, and vanadium,
2-methynagphtha ene, ethylbenzene, m,p-xylene, and o-xylene. One compound, 2-hexanone,
was not selected as a COPC because it was detected in only 1 of 61 soil samples collected (i.e.
2 percent of al samples). All other compounds were diminated as COPCs because they were
either detected at concentrations below their respective Residential Soil Screening RBC or
congdered essentid nutrients. The risks associated with exposure to these subsurface COPCs
are evaluated for the congtruction worker and are presented in Section 5.6.

5.35 345kV Transmission Line Area

The 345 kV Transmission Line Areaisin the northern portion of Bailey Point and includes the
Silt Spreading Area, 345 kV Switchyard, Ball Field and the Pre-Op Cleaning Basin. During
plant construction fill was placed in much of this study area and a portion of the area was used
for slt soreading during plant operation. Surface and subsurface soil samples were collected to
evauate the potentia impact of plant operations (i.e., 345 kV switchyard and st fill/preading
activities). Soil samples were analyzed for VOCs, SVOCs, PCBs and pesticides, EPH and
metals. A summary of the andlyticd datafor congtituents detected in surface and subsurface ol
samples including the criteriaand rationde for sdlecting soil COPCs s presented in Table 5-1E.

A totd of 43 condtituents were detected in the surface soils samples. Of these, 11 were
retained as COPCs because they either were present at concentrations exceeding their
respective Residentia Soil Screening RBC or lacked toxicity based screening criteria. The
surface soil COPCs include; duminum, arsenic, iron, manganese, sodium, thallium, vanadium,
cPAHSs, benzo(g,h,i)perylene, carbazole and phenanthrene. All other condtituents were
eliminated as COPCs because they were either detected at concentrations below their
respective Residentid Soil Screening RBC or are considered essentid nutrients. The risks
associated with exposure to surface soil around the 345 kV Transmission Line Areaare
evauated for the resident, on-site worker and construction worker and are presented in
Section 5.6.

Fifty-four congtituents were detected in the subsurface soils samples collected around the 345
kV Transmission Line Area. Of these, 13 condtituents were retained as soil COPCs and
include the 11 surface soil COPCs, lead, and PCBs. All other congtituents were diminated as
COPCs because they were either detected at concentrations below their respective Residentia
Soil Screening RBC or are consdered essential nutrients. The risks associated with exposure
to subsurface soil around the 345 kV Transmission Line Area are evaluated for the resdent and
on-ste worker and are presented in Section 5.6.

5.3.6 Bailey Farmhouse

Soil samples were collected from two soil borings and three test pits excavated in the former
leach fields of the Bailey Farmhouse. These samples were andlyzed for VOCs, SVOC, PCBs
and pegticides, EPH and metds. A summary of the andytica datafor congtituents detected in
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these samplesincluding the criteria and rationde for selecting soil COPCsis presented in Table
5-1F.

Twenty congtituents were detected in the surface soil samples collected from the Bailey
Farmhouse. Of these, Sx metals were retained as COPCs because they were detected at
concentrations exceeding their respective Residentia Soil Screening RBC or lacked toxicity
based screening criteria. The soil COPCs includes duminum, arsenic, iron, lead, manganese
and sodium. All other condtituents were detected a concentrations less than their respective
Resdentid Soil Screening RBC or are consdered essentid nutrients. The risks associated with
exposure to surface soil from the Bailey Farmhouse are evaluated for the resdent, on-Ste
worker and construction worker and are preserted in Section 5.6.

Twenty-four congtituents were detected in subsurface soil samples collected from the Bailey
Farmhouse. Of these, six congtituents were retained as COPCs because they were detected at
concentrations exceeding their respective Residentia Soil Screening RBC or lacked toxicity
basad screening criteriaand include auminum, arsenic, iron, leed, manganese and sodium. Al
other congtituents were detected at concentrations less than their respective Residential Soil
Screening RBC or are considered essentid nutrients. The risks associated with exposure to
subsurface soil from the Bailey Farmhouse are evauated for the congtruction worker and are
presented in Section 5.6.

5.3.7 ISFS

Asdiscussed in Section 4.3, soil samples were collected as part of two separate investigations
of the ISFSI; one to support the RFI and one to support the MDEP Site Location of
Development Order L-17973-26-Q-M associated with the ISFSI condtruction activities. The
RH sampling included the collection of two composite soil samples from atest pit excavated to
confirm the removd of ail-contaminated soils. These samples were analyzed for SVOCs,
PCBsand EPH. The Site Location sampling included the collection of two subsurface soil
samples taken from utility trenches on the southern and eastern portions of ISFSI. These
samples were andyzed for VOCs, RCRA-8 metals, and DRO.

A summary of the andyticad datafor congtituents detected in these samples including the criteria
and rationale for selecting soil COPCs are presented in Table 5-1G.

Seven SV OCs were detected in the soil samples collected from the ISFSI. Concentrations of
al detected compounds were less than 0.5 ug/kg confirming the remova of oil-contaminated
soils. All compounds were detected well below their Residentid Soil Screening RBC and
eliminated as COPCs. Benzo(g,h,i)perylene lacks sufficient toxicity screening criteriaand is
retained as a COPC.

Five metas were detected in the surface soil samples collected from the trenches excavated in
the ISFSI. Concentrations of al metas except arsenic were detected below their Residential
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Soil Screening RBC and diminated as COPCs. Arsenic was detected at concentrations
exceeding its Residentid Soil Screening RBC and isretained as a COPC.

5.3.8 Shordine Sediments

Sediment samples were collected from the intertidal and subtidal zones around the Bailey Point
areato assesstheimpact of industriad area ssormwater discharge to the Back River and Bailey
Cove environments. These samples were andyzed for VOCs, SV OCs, PCBs and pesticides,
EPH and metas. Asdiscussed in Section 4, elevated levels of PAHs were detected in the
outfall sediments. A summary of the analytical data for constituents detected in these samples
including the criteriaand rationale for salecting sediment COPCs are presented in Table 5-1H.

A totd of 50 congtituents were detected in the sediment samples. Of these, 11 congtituents
were retained as COPCs because they were detected at concentrations exceeding their
respective Residentid Soil Screening RBC or lacked toxicity based screening criteria The
sediment COPCs include auminum, arsenic, iron, manganese, sodium, 2-methylngphthaene,
acenagphthylene, cPAHS, benzo(g,h,i)perylene, carbazole, and phenanthrene. Thirty four
compounds were eliminated as COPCs because they were detected at concentration below
their repective Residentid Soil Screening RBC or are considered essentid nutrients. Endrin
adehyde was detected in only 1 of 33 samples and was eliminated as a COPC based on low
frequency of detection. The risks associated with exposure to sediment are evauated for the
Commercid Shelfisherman who is exposed to sediments while harvesting shellfish or worms
and the arearesdent who is exposed to sediment while recreating inthe area. Theserisks are
presented in Section 5.6.

5.3.9 Shellfish

Tissue samples were collected from shdllfish in the intertidal and subtidal zones around Bailey
Point to assess the impact of sormwater discharge to biotain the Back River and Baley Cove
environments. Samples were collected from mussdls, clams, lobster, and lobster tomalley and
anayzed for metals, PCBs, pesticides, and SVOCs. Tissue samples were aso collected from
clamsand mussasin the intertidal and subtidal zones from areference location and anayzed for
metals, PCBs, pedticidesand SVOCs. A summary of the analytica datafor condtituents
detected in shdllfish tissue, including the criteriaand rationale for sdlecting COPCs, is presented
inTable 5-1l.

A total of 56 congtituents were detected in mussels. Of these, 17 were retained as COPCs
because they were present at concentrations exceeding their respective Screening RBC or
lacked toxicity based screening criteria. The COPCs for mussels include: duminum, arsenic,
cadmium, iron, lead, mercury, sodium, apha- hexachlorocyclohexane, beta-
hexachlorocyclohexane, endosulfan |1, endosulfan sulfate, endrin ketone, 2- methylnaphthaene,
acengphthylene, cPAHSs, benzo(g,h,i)perylene, and phenanthrene. The remaining congtituents
were diminated as COPCs because they were detected at concentrations below their
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respective Screening RBC or are consdered essentid nutrients (i.e., calcium, magnesium and
potassium).

A total of 67 congtituents were detected in clams. Of these, 23 were retained as COPCs
because they were present at concentrations exceeding their respective Screening RBC or
lacked toxicity based screening criteria. The COPCs for damsinclude: duminum, arsenic,
copper, iron, lead, manganese, mercury, sodium, vanadium, total PCBs, dpha-
hexachlorocyclohexane, beta- hexachlorocyclohexane, dieldrin, endosulfan I, endosulfan 11,
endosulfan sulfate, endrin adehyde, endrin ketone, 4-chloro-3-methylphenol, acengphthylene,
cPAHSs, benzo(g,h,i)perylene, and phenanthrene. The remaining condtituents were eiminated as
COPCs because they were detected at concentrations below their respective Screening RBC
or consdered essentia nutrients.

A total of 47 congtituents were detected in lobsters. Of these, 10 were retained as COPCs
because they were present at concentrations exceeding their respective Screening RBC or
lacked toxicity based screening criteria. The COPCs for lobstersinclude: arsenic, copper, lead,
mercury, sodium, apha-hexachlorocyclohexane, diddrin, endosulfan sufate, 4-chloro-3-
methylphenol and acenaphthylene. The remaining condtituents were eiminated as COPCs
because they were detected at concentrations below their respective Screening RBC or are
considered essentid nutrients.

A totd of 55 condtituents were detected in lobster tomdley. Of these, 19 were retained as
COPCs because they were present at concentrations exceeding their respective Screening RBC
or lacked toxicity based screening criteria. The COPCs for lobster tomaley include: arsenic,
cadmium, copper, lead, mercury, selenium, sodium, total PCBs, 4,4’ -DDE, dpha-
hexachlorocyclohexane, dieldrin, endrin aldehyde, endrin ketone, heptachlor epoxide, 4-chloro-
3-methylphenal, acenaphthylene, cPAHS, benzo(g,h,i)perylene, and phenanthrene. The
remaining congtituents were eliminated as COPCs because they were detected at
concentrations below their respective Screening RBC or considered essentia nutrients.

A total of 62 congtituents were detected in clams obtained from the reference locations. Of
these, 19 were retained as COPCs because they were present at concentrations exceeding their
respective Screening RBC or lacked toxicity based screening criteria The COPCs for the
reference clamsinclude: duminum, antimony, arsenic, copper, iron, lead, manganese, mercury,
sodium, vanadium, total PCBs, ddta- hexachlorocyclohexane, endosulfan sulfate, endrin ketone,
acenaphthylene, cCPAHS, benzo(g,h,i)perylene, phenanthrene and 4-chloro-3-methylphenal. Al
other compounds were eliminated as COPCs because they were detected at concentrations
below their respective Screening RBC or consdered essentia nutrients.

A totd of 46 congtituents were detected in mussels obtained from the reference locations. Of
these, 11 were retained as COPCs because they were present at concentrations exceeding their
respective Screening RBC or lacked toxicity based screening criteria. The COPCs for the
reference mussdsinclude: arsenic, cadmium, iron, lead, mercury, sodium, vanadium, endosulfan
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sulfate, endrin ketone, acengphthylene, and cPAHSs. All other compounds were diminated as
COPCs because they were detected at concentrations below their respective Screening RBC
or consdered essentia nutrients.

The risks associated with exposure to shdlfish tissue are evaluated for the arearesident and are
presented in Section 5.6.

5.3.10 Groundwater

Groundwater samples were collected from monitoring wells placed throughout Bailey Point and
analyzed for VOCs, SVOCs, PCBs and pesticides, metals and DRO/EPH. A summary of the
andytica datafor congtituents detected in these samples including the criteria and rationde for
selecting groundwater COPCs is presented in Table 5-1J.

A totd of 54 condtituents were detected in the groundwater monitoring wells. Of these, 24
congtituents were retained as COPCs because they were detected at concentrations exceeding
their Residentid Tap Water Screening RBC or Maine MEG. These compounds include: DRO,
auminum, arsenic, barium, boron, copper, iron, lead, manganese, molybdenum, nicke,
sdenium, slver, sodium, thdlium, diedrin, 1,1,1-trichloroethane, 1,1-dichloroethane, 1,1-
dichloroethene, benzene, chloroform, o-xylene, vinyl chloride and nitrate. Eleven compounds
were detected in less than 5 percent of groundwater samples, however, a concentrations
greater than their respective Residentid Tap Water Screening RBC or MEG concentration.
These compounds were retained as COPCs and include: heptachlor, bis(2- ethylhexyl)phtha ate,
naphthalene, 1,1,2-trichloroethane, 1,2-dichloroethane, bromodichloromethane,
bromomethane, chloromethane, ethylbenzene, m/p xylene, and trichloroethene. Six additiona
compounds were retained as COPCs based on their dermd /ord ratio and include beryllium,
cadmium, chromium, vanadium, di-n-butyl- phthaate and toluene (USEPA, 2001a). All other
compounds were diminated as COPCs because they were either detected below screening
criteria, consdered essentia nutrients or had derma/ora ratios less than 10 percent (USEPA,
20018). Therisks associated with exposure to groundwater is evauated for the area resident
and presented in Section 5.6.

5.3.11 Produce

Although thereis currently no exposure to contaminated produce grown ot Site, a vegetable
uptake scenario was developed to evauate the potentid for soil contaminants to be
concentrated in both above and below ground produce. Given the lack of site-specific produce
to analyze, contaminant concentrations in produce were estimated using the methodol ogy
presented in Human Health Risk Assessment Protocol for Hazardous Waste Combustion
Facilities (USEPA, 1998f). This guidance document provides chemica-specific
bioconcentration factors for both root vegetables and above ground produce (USEPA, 1998f).
Because there are no soil screening RBC for produce, the compounds retained as surface soil
COPCs based on ingestion and dermal contact for each area were retained as produce COPCs
(refer to Table 5-1A through 5-1F). Chemical-specific bioconcentration factors were used to
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estimate contaminant concentrationsin produce. Bioconcentration factors are not available for
al compounds detected in soil, as such, only those compounds for which bioconcentration
factors are avallable are quantitatively evauated. The risks associated with ingestion of
contaminated produce are evauated for the area resdent and presented in Section 5.6.

54  Exposure Assessment

The purpose of the Exposure Assessment is to estimate the type and magnitude of potentia
exposure to Site-related chemicals present a, or migrating from, the dte. A quantitetive
exposure assessment was conducted for the four areas evauated as part of the basdine HHRA
(i.e, Plant Area, Warehouse 2/3, 345 kV Transmission Line Area and Bailey Farmhouse).
This assessment was conducted in accordance with USEPA and MDEP methodology and
guidance (USEPA, 1989b, 1990, 1991aand b, 1997b, 2001 aand b, and 2002, and MDEP,
1994) and is consigtent with the HHEA Work Plan (Appendix H-1). These guidance
documents provide standard exposure scenarios and default values for many exposure
parameters and were used, as gppropriate, in this assessment. This quantitative exposure
information was combined with the exposure point concentrations (EPCs) for each COPC to
quantitatively estimate exposure under each scenario. The methods for deriving EPCs and the
exposure assumptions used in the Basdine HHRA are discussed below.

5.4.1 Exposure Point Concentrations

The EPC represents the concentration of a chemica that a human receptor is reasonably
expected to contact a a point of exposure (USEPA, 1992 and USEPA, 2002). EPCs are
generdly used to derive a quantitative estimate of exposure under both a reasonable maximum
exposure (RME) and central tendency (CT) exposure. The RME exposure is defined as the
highest exposure that is reasonably expected to occur at the site. The CT exposure provides a
less conservative estimate of exposure that may occur a the Ste. USEPA guidance states that
the EPC for each soil COPC under the RME and CT be st at the 95% Upper Confidence
Leve (UCL) of the arithmetic mean concentration. The maximum detected concentration
should be used as the EPC when the 95% UCL concentration exceeds the maximum detected
concentration (USEPA, 1992).

The USEPA has edtablished guidance for caculaing the 95% UCL concentration. This
guidance, however, is only applicable to randomly sampled data sets (USEPA, 2002a).
Because the soil data collected as part of the RFl was biased to areas of known or suspected
contamination as described in the approved QAPP, no method @ approach presented in
USEPA guidance was gpplicable to the soil data collected as part of this RFl. To overcome
the limitations placed on the biased sampling dataset, a tiered gpproach for identifying Ste-
specific COPCs and caculating appropriate EPCs for these compounds was developed in
concert with MDEP and USEPA and described in the following paragraphs.

For areas where greater than 10 samples were collected (i.e., Plant Area, Warehouse 2/3 and
345 kV Transmisson Line), preiminary risk estimates were developed for each soil COPCs
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retained after screening (see Tables 51A through 1F). Carcinogenic risk estimates were
based on exposure to the maximum detected soil concentration (al depths) assuming the
resdentid RME exposure scenario.  Noncarcinogenic risk estimates were based on exposure
to the maximum detected soil concentration (dl depths) assuming a 6-year childhood residentia
exposure scenario.  These scenarios result in the greatest potentia exposure and therefore, are
considered protective of other exposure conditions.

Compounds present in soil at concentrations associated with an HI = 0.1 or 1 x 10° or greater
risk were consdered primary COPCs. The datistica distribution of these COPCs was
determined (i.e. norma, log norma or non-parametric) and the 95% UCL on the mean
concentration was calculated based on the gppropriate test method presented in Calculating
the Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste
Stes and using the USEPA sponsored ProUCL software (USEPA, 2002b and USEPA,
2003b). The andytical data presented in Section 4.0 were used as inputs to the ProUCL
cdculations. The mean concentration, the standard deviation, the Statigtica digtribution and
EPC cdculated usng the ProUCL sftware for each COPC is presented in Appendix H-2.
For compounds having neither a norma nor lognorma didribution, the ProUCL program
provides five non-parametric results (CLT, Jackknife, Standard Bootstrap, Bootstrap-t, and
Chebyshev). The most conservative (i.e, highest) nonparametric result was selected as the
EPC.

COPCs present in soils at concentrations associated with less than an HI = 0.1 or 1 x 10° risk
level were retained as COPCs and their EPC st at the maximum detected concentration. The
digtribution of the primary COPCs and their respective EPCs are presented in Appendix H-2
and discussed in more detall in Section 5.6.3.

The USEPA guidance aso discusses the uncertainty of deriving a mean concentration and 95%
UCL based on a smd| data sets gating, “if the number of samplesis smdl (n<5), no method will
work wel” (USEPA, 2002a). Although the guidance does not state that the maximum
concentration be used, USPEA Region 1 and MBOH have stated their preference for defaulting
to the maximum concentration as the EPC, for data sets with less than 10 samples. Maine
Y ankee has agreed to use this approach for areas where less than 10 samples were taken. As
such, the EPC for evauating exposure to soils a the Balley Farmhouse are set a the maximum
detected concentration.

Conggtent with EPA guidance, the EPC for groundwater contaminants was et at the average
and maximum detected concentration for the CT and RME scenarios, respectively (USEPA
Region 1, 1992)

5.4.2 Exposure Scenarios

Exposure scenarios describe the unique way(s) by which an individua or population may be
exposed to contaminants at or originating from asite. These scenarios generdly include more

Maine Y ankee October 2004
Bailey Point RFI Report 522



than one route of exposure. Common routes of exposure include ingestion of, dermd contact
with, or inhaation of contaminated media. A quantitetive estimate of exposure (eg., an
exposure dose) is generated for each route of exposure by combining the EPC with standard
EXposuUre parameters.

Potential receptors and exposure scenarios are based on current and future Site use. Currently,
the siteisin the process of being decommissioned, with most plant structures scheduled to be
demolished and removed. Future land use a the Site will most likely be industrid/commercid as
Maine Y ankee has indicated their intention to implement deed restrictions to limit future
development of Bailey Point to industrid/commercia land use. Potentid receptors to resdua
s0il and groundwater contamination include future onsite workers and construction workers.
Other potentid receptors include commercia and recregtiond shellfish harvesters, worm
diggers, and other recreationa users who may be exposed to resdud sediment and shdllfish
tissue contamination. Because land use redtrictions will limit the development of Balley Poirt,
Maine Y ankee initidly did not include residents as potentia receptors. However, at the request
of MDEP and MBOH, residentia exposure to soil and groundwater is being evaluated in this
risk assessment. Maine Y ankee consders the resdentia scenario to be an overly conservative
evauation of future potential exposure and does not propose making risk management decisions
basad on this assumed future land-use.

The standard exposure equations and parameters for each exposure scenario are presented and
referenced in Tables 5-2 through 5-8 and are discussed below.

Surface Sails

Site-related compounds were detected in surface soils from dl areas of interest. Because
commercid/indugtrid zoning is the most likdly future land-use for Bailey Point, the exposure
assessment focused on evauating future potentia exposure to an on-Site worker and a
congtruction worker. The on-Site worker is assumed to have long-term exposure to incidenta
s0il contamination (e.g. dust) and the construction worker is assumed to have short-term intense
exposure to surface and subsurface soils (USEPA, 2001b).  Although it is extremely unlikely
that this area could and/or would be developed for resdentid land-use, aresidentia exposure
scenario was evauated at the request of MBOH and MDEP for purposes of supporting the
Cumulative Risk Assessment (CH2MHill, 2003b). The residentia scenario is based on long-
term repetitive exposure to soils by both children and adults.

The routes of exposure evauated for the resdential and worker scenarios include ingestion and
derma contact with soils. The resdentia scenario aso includes exposure to soil contaminants
through the ingestion of homegrown produce. The inhalation route of exposure wasinitidly not
included in thisrisk assessment based on a comparison of the maximum detected soil
concentration (all depths) to USEPA Region 9 inhalaion PRGs. These route-gpecific PRGs are
derived based on standard USEPA exposure parameters and toxicity information and set a an
HI of 1 or cancer risk of 10°. All chemicals detected in soil throughout Bailey Point are present
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a concentrations below their respective inhdation PRG suggesting that inhdation isnot a
sgnificant route of exposure & this site.

At the request of MBOH, two focused risk evauations were conducted to eva uate the

potentia risk to human hedlth from inhaation exposure to fugitive dust; a quantitative risk
evauation calculating the noncancer hazards and incremental cancer risks associated with
exposure to fugitive dust based on less-than-lifetime exposure and an evauation of projected
long term fugitive dust concentrations assuming continuous lifetime exposure (USEPA, 1991a
and USEPA 2002b). Both scenarios were based on exposure to the maximum detected
concentration of al compounds present in soil (al depths). Thisisthe most conservetive
exposure assumption possible and is considered to be protective of more refined and Site-
specific exposure assumptions. The inhdation and fugitive dust risk evauations are presented in
Appendix H-3. The carcinogenic risks estimates are 2.0 x 10%, 1.4 x 10® , 2.0 x 10° for the
resdentid, the on-site worker and the construction worker scenarios, respectively and 1.8 x 10
’ for continuous lifetime exposure to predicted fugitive dust concentrations. The non cancer HI's
were al below 1.0 and are 0.006 for the on-site worker, 0.007 for the resident, 0.02 for the
child, 0.05 for the construction worker and 0.03 for lifetime exposure to predicted fugitive dust
concentrations. All risk estimates were below MDEP target risk levels.

Inhalation of volatile compounds was not consdered to be a sgnificant route of exposure and
was not quantitatively evauated. Warehouse 2/3 was the only area where VOCs were
detected in subsurface soils. The area of VOC soil contamination was limited to asmal area
(i.e,, 40 ft x 50 ft) and appropriate response actions are being evauated for these soilsto
protect groundwater quality. These actions will result in a decrease of VOC soil concentrations
to levels below those considered to present ahedlth risk. Based on these results, the inhdation
route of exposure was not evauated for the individua sub aress.

In summary the following soil exposure scenarios were evaluated as part of this risk assessment
and are consgtent the HHEA work plan:

On-Site Workers (adults) exposed to surface soils (i.e., 0 to 0.5 feet) through direct
contact and incidenta ingestion. The RME scenario is reflective of an employee
working outdoors and the CT scenario isreflective of an employee working indoors
(USEPA, 2001b). The on-ste worker is assumed to ingest 50 mg soil/day (CT) and
100 mg soil/day (RME). The exposure frequency is 150 days per year, for 25 years
(RME) and 6.6 years (CT) exposure duration. Additiona exposure parametersfor this
scenario are presented in Table 5-2.

Construction Worker (adults) exposed to surface soils through direct contact and
incidenta ingestion. Thisworker is assumed to have very high and intense exposure to
soils during condtruction activities (USEPA, 2001b). Because of the unique manner in
which this worker is assumed to contact soil only the RME scenario is evauated. The
congtruction worker is assumed to ingest 330 mg soil/day, with an exposure frequency
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of 173 days/year corresponding to 5 days/week for 8 months over a 1 year duration.
An exposed surface areaof 3,300 cnt is assumed. Additional exposure parameters
for this scenario are presented in Table 5-3.

Resdents (children and adults) exposed to surface soils through direct contact and
incidentd ingestion. A time-weighted ingestion rate and dermd factor was used to
combine the child and adult exposure to soils. The exposure frequency is 150 days per
year for both the RME and CT scenarios (USEPA, 1994). Exposure duration under
the RME is assumed to be 30 years and includes 6-year exposure as a child and 24-
year exposure as an adult (USEPA, 1991a). Exposure duration under the CT is
assumed to be 9 years and includes 2-year exposure as a child and 7-year exposure as
an adult (USEPA, 1994). A separate exposure evaluation was conducted to evauate
the non-carcinogenic risks to a child from a 6-year resdential soil exposure. Additiona
exposure parameters for this scenario are presented in Table 5-4.

Ingestion of home-grown produce was aso evaluated as part of the Residentia scenario
and assumes a person ingests 71 grams dry weight of produce (14 % root crops and
86% above ground produce) for 350 days per year (USEPA, 1998f). An exposure
duration of 30 yearsis assumed consstent with the long-term resdent. Only the RME
scenario was evaluated for this route of exposure. Additional exposure parameters for
this scenario are presented in Table 5-5. The input vaues for estimating contaminant
concentration in produce are presented in Appendix H-4.

Sub-Surface Soil

Site related compounds have been detected in subsurface soils from these study aress.
Exposure to these soils was evaluated for the construction worker only. It is not expected that
an on-Ste worker or resident would have long-term repetitive exposure to soils below 0.5 feet
bgs. The same exposure assumptions used to eva uate the Construction Worker exposure to
surface soils are assumed for the Construction Worker exposure to sub-surface soil. The EPC
for the subsurface soils was based on both surface and subsurface soils concentrations.

Sediments

Site-rdated compounds and/or naturaly occurring inorganic dements were detected in sediment
samplesin the shoreline outfall areas. Consstent with the HHEA Work Plan, potentid

receptors likely to frequent this area include teenagers and adults trespassing or harvesting
shellfish and/or worms (MY, 20038). The Commercid Fisherman harvesting shellfish was
selected as the potentid receptor for this exposure pathway. This receptor receives the greatest
potential exposure and would, therefore, be protective of less frequent or casua users (i.e.,
trespasser).  Although, young children (0 to 6 years) are not expected to frequent this area of
the site based on limited access and lack of recreationd beaches suitable for svimming, a
sediment exposure scenario was devel oped for the arearesdent to assist in estimating the total
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gterisk. Routes of exposure evauated in this assessment include derma contact and ingestion
of sediments. Derma contact with marine surface water is not consdered to be a sgnificant
route of exposure given the large influx of tiddl water into the bay twice each day. Congtituents
potentialy discharging from the outfals are disspated by tida flushing and are not expected to
accumulate in marine surface water. Exposure to sediments is assumed to occur as follows:

An adult Commercid Shdlfisherman is exposed to sediments through direct contact and
incidenta ingestion while harvesting dlams or worms. The frequency of contact is
assumed to be 52 and 104 days per year for CT and RME exposure, respectively
(MY, 2003c) for a 30-year (RME) and 9 year (CT) exposure duration. It isassumed
that the adult ingests 50 mg (CT) to 100 mg (RME) sediment per exposure (USEPA
19914). The exposed surface areais assumed to be 5,700 cn? which corresponds to
the face, forearm, hands, and lower legs. This scenario is consdered to be the most
conservative of receptors likely to access shoreline sediments and is considered
protective of the more casua trespasser. Additional exposure parameters for this
scenario are presented in Table 5-6.

An arearesdent is exposed to sediments through direct contact and incidental ingestion
while wading aong the shordline sediments. The frequency of contact is assumed to be
2 times per week for the 13 summer weeks for a 30-year exposure duration (6 years as
achild and 24 years as an adult). An age weighted ingestion rate of 114 mg-yr/kg-day
and an age weighted dermd factor of 360 mg-yr/kg-event is assumed for this scenario.
Additiona exposure parametersfor this scenario are presented in Table 5-6.

Shellfish Tissue

Site-related compounds were detected in clams, mussels and lobsters obtained from the Back
River. Ingestion of potentialy contaminated tissue was evaluated for each speciesfor the area
resdent asfollows

A resident (child and adult) is exposed to site-related contaminants through ingestion of
shellfish. An adult is assumed to ingest 0.034 kg/day (RME) and 0.016 kg/day (CT)
and achild is assumed to ingest 0.008 kg/day (MBOH, 2001 and USEPA, 1999d).
The consumption rate under the RME scenario is the upper estimate of sport fish
consumption and is used by the Maine Bureau of Hedlth to establish FTALs. The
consumption rate under the CT scenario is the recommended default rate presented in
Guidance for Assessing Chemical Contaminant Data for Usein Fish Advisories
(USEPA, 1999d). The consumption rate for children is based on the USEPA Fish
Consumption Advisories that recommends one 2-ounce meal of cooked fish per week
for asmall child (USEPA, 2001c). An exposure frequency of 365 daysyear is
assumed for an exposure duration of either 30 years (RME) or 9 years (CT).
Additiona exposure parameters for this scenario are presented in Table 5-7.
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Groundwater

Site-related compounds have been detected in groundwater beneath Bailey Point. Although
Maine Y ankee does not use the groundwater at the facility for potable purposes, exposure to
groundwater was evaluated under aresidentia land use scenario.  The routes of exposure
evauated include ingestion of groundwater and inhdation of VOCs during showering. Dermd
exposure was also evauated for those compounds that are identified in Appendix B-3 to the
Supplemental Guidance for Dermal Risk Assessment (USEPA, 2001a) as compounds that
may contribute “ggnificantly” to the total exposure dose received under aresdentiad
groundwaeter scenario. The USEPA condders a“significant” contribution to be more than 10
percent of the assumed exposure dose estimated under a standard residentia groundwater
ingestion scenario (USEPA, 2001a). In summary, the following exposure scenario was

eva uated:

Residents exposed to groundwater through ingestion, derma contact, and
inhdation of volatiles. Resdents are assumed to ingest 1.4 liters (CT) to 2 liters
(RME) of water per day, 350 days per year, for either a 9-year (CT) or 30-year
(RME) exposure duration. Inhalation exposure to VOCsis assumed to be equa
to the exposure attributed to the ingestion pathway (USEPA 1991b). Exposure
through dermd contact was evaluated using the USEPA Interim Risk
Assessment Guidance for Dermal Exposure (USEPA, 20014). Additional
exposure parameters for this scenario are presented in Table 5-8.

55  Toxicity Assessment

The purpose of the toxicity assessment is to provide current toxicologica information for eech
COPC. Thisinformation includes the potentia for a specific COPC to cause adverse effectsin
humans, and characterizes the relationship between the dose of a chemica and the incidence of
adverse hedth effects in the exposed population. The purpose of this assessment isto identify
dose-response values that can be used to quantitetively evauate potentid hedth risksasa
function of chemica exposure. The USEPA's Integrated Risk Information System (IRIS)
database maintains a current listing of dl the verified toxicity vaues and was the primary source
of information for this section. Toxicity information for compounds not listed on IRIS was
obtained from USEPA Region |, the Nationa Center of Environmental Assessment (NCEA), or
Hedth Effects Summary Tables (HEAST) as presented in USEPA Region 9 PRG table
(USEPA, 2003, USEPA NCEA website, April 2003, and USEPA Region 9 website, October
2002). The non-carcinogenic and carcinogenic toxicity factors used in this HHRA are discussed
below.

5.5.1 Non-Carcinogens

Nontcarcinogens are compounds that may damage an organ or organ systems, but do not
cause cancer. Unlike carcinogens, non-carcinogens are believed to have threshold dosage
levels below which adverse effects are not expected. Carcinogens may aso have non

Maine Y ankee October 2004
Bailey Point RFI Report 527



carcinogenic effects and these effects are consdered and included with the effects of non
carcinogenic compounds.

USEPA's preferred criterion for quantifying non-carcinogenic risk from ora and derma
exposure is the reference dose (RfD), which corresponds to USEPA's identification of the
threshold effects leve with an added margin of safety. RfDs are expressed in units of milligrams
(mg) of achemica per kilogram (kg) of body weight per day (mg/kg-day). Various types of
RfDs are available depending on the exposure route (ord or inhaation) and length of exposure
being evauated (chronic, subchronic, or acute) as discussed below:

Chronic Ord RfDs. The chronic ord RfD is defined as an estimate of an average daily
exposure level below which significant, adverse non-carcinogenic hedlth effects are not
expected. Chronic RfDs are specifically developed to be protective for long-term exposure to
acompound (i.e., seven yearsto alifetime) (USEPA, 1989). Chronic RfDs were available for
the mgority of the COPC and used in this HHRA to evauate potentia risks to the resdent and
on-ste worker from chronic ingestion and derma contact exposure. Section 5.10 discusses
the uncertainties associated with evauating noncarcinogenic hazards for compounds for which
no chronic RIiDs were available.

Chronic Inhaation RfDs. USEPA's preferred criterion for quantifying non-carcinogenic risk
from chronic inhaation exposure is the Reference concentration (RfC). These concentrations
are expressed in units of mg/m?® and are estimates of a continuous inhalation exposure to a
population thet islikely to be without an gppreciable risk of harmful effects during alifetime.
RfCs can be converted to units of mg/kg-day (i.e,, Inhdation RfDs) using the following equation:

RfC (mg/m®) x 20m*/day x 1/70 kg = Inhalation RfD (mg/kg-day)

Chronic Inhaation RfCs were used to eva uate non cancer risks to the resident and on-Ste
worker from the inhdation of fugitive dust (see Appendix H-3). RfC and RfDs were obtained
from IRIS, NCEA or USEPA Region 1.

Sub Chronic Ora RfDs. The subchronic RfD is used to evauate less than lifetime exposure.
The USEPA defines the subchronic RfD as an estimate of adaily exposure leve that islikely to
be without deleterious effects during a portion of alifetime (i.e., two weeks to seven years)
(USEPA, 1989). Subchronic RfDs are available for many of the COPCs and were used in this
HHRA to evauate potentia risks to the congtruction worker from direct contact and ingestion
exposure to soil. Section 5.10 discusses the uncertainties associated with evaluating
noncarcinogenic hazards for compounds for which no subchronic RfDs were available

Sub Chronic Inhaation RfDs. The USEPA is currently reevauating its approach to
characterizing risk from less than lifetime (i.e., subchronic) inhalation exposure (USEPA,
2002b). Applying toxicity vaues currently available for inhdation exposures to scenarios other
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than residentia (i.e., construction worker) may not be appropriate (USEPA, 2002b). At the
request of the MDEP, the long term predicted fugitive dust air concentrations were compared
directly to the inhdation RfC concentration. Thisevauation is presented in Appendix H-3.

5.5.2 Carcinogens

The USEPA Carcinogen Assessment Group (CAG) has devel oped Carcinogenic Siope
Factors (CSFs) for compounds classified as known, potentia, or possible human carcinogens.
CSFs are developed to estimate the theoretical, upper-bound, excess lifetime cancer risks
associated with oral and derma exposures to potential human carcinogens. The USEPA has
aso developed Unit Risk Factors (URFS) to evauate carcinogenic risks from the inhdation
route of exposure (see Appendix H-3). URFs are expressed in units of (ug/nt)™ and are
defined as the upper bound excess lifetime cancer risk estimated from continuous exposure to a
chemical a aconcentration of 1 ug/n?. URFs can be converted to units of (mg/kg-day)™ (i.e.,
inhdation CSFs) using the following equation:

URF (m*ug)™ x day/20m? x 70 kg x 10° ug/mg = Inhalation CSF 1/(mg/kg-day)

The inhaation URFs are based on continuous lifetime exposure and, therefore, may not be
appropriate for evaluating sub chronic exposure durations. To address this limitation, at the
request of MDEP the long term predicted fugitive dust air concentrations were multiplied by the
URF with no adjustment for frequency and duration of exposure (USEPA, 2002b). This
evaduation is presented in Appendix H-3.

CSFs and URFsfor the carcinogenic COPCs were obtained from the IRIS, NCEA or USEPA
Region 1.

The CAG uses aweight- of-evidence classfication system to identify compounds as
carcinogens. The USEPA is currently in the process of revising the guidelines for evaueting
carcinogenic effects. The proposed guideineswill result in changes, including how the USEPA
evauates the mode of action of sugpected carcinogens, the descriptors for classfying
carcinogenic potentia, and the subsequent hazard and risk characterization. Until these
guiddines are find, USEPA continues to rely on existing assessments.

Currently carcinogens are categorized according to the weight of scientific evidence:

Group A - Human Carcinogen - This category indicates thet thereis sufficient
evidence from epidemiological studies to support a causa association between an
agent and cancer in humans.

Group B - Probable Human Car cinogen - This category generdly indicates that
thereis at least limited evidence from epidemiologica studies of carcinogenicity to
humans (Group B1) or that, in the absence of pogitive data on humans, thereis
aufficient evidence of carcinogenicity in animds (Group B2).

Maine Y ankee October 2004
Bailey Point RFI Report 529



Group C - Possible Human Car cinogen - This category indicates thet thereis
limited evidence of carcinogenicity in animas, in the absence of positive human data.
Group D - Not Classified - This category indicates that there was no data to
evauate or that the evidence for carcinogenicity in humans and in animals was
inadequate.

Group E - No Evidence of Carcinogenicity to Humans - This category
indicates that there is no evidence for carcinogenicity in a least two adequate anima
testsin different species or in both epidemiologica and anima studies.

55.3 Other Issues

Toxicity datafor the derma route of exposure was reviewed using the Supplemental Guidance
for Dermal Risk Assessment (USEPA, 2001a), and the equations outlined in Risk Assessment
Guidance - Part B (USEPA, 1991b). Based on current guidance, the orad RfD for cadmium
was adjusted for the dermd risk evaluation (USEPA, 2001a). An ora absorption efficiency of
5% is assumed for cadmium, which leads to an estimated dermd reference dose of 2.5E-4.

The Dermaly Absorbed Dose (DAD) for groundwater contact (standard residential
assumptions) was caculated using the chemica specific Absorbed Dose/evert (DAqver) factors
presented in Table B-3 of the Supplemental Guidance for Dermal Risk Assessment
(USEPA, 20014).

Cancer dope factors for PCBs were obtained from the USEPA Guidance PCBs. Cancer
Dose-Response Assessment and Application to Environmental Mixtures (USEPA, 1996¢).
This document presents arange of CSFsfor PCB mixtures based on potentia health risks and
persistence in the environment. A CSF of 2.0 (mg/kg-day)™ was sdlected for evaluating PCB
exposure to soils and groundwater. This CSF is the upper end of the range of possible CSFs
and is based on the most persistent and toxic aroclors (USEPA, 1996). Becausethe CSFis
based on tota PCBs, the individual detected aroclor concentrations were summed to provide
an edimate of tota PCB exposure.

The RfD for Aroclor 1254 was used as a surrogate RfD to evauate the noncarcinogenic risks
from exposure to all PCBs (USEPA, 2003).

The risk from incidenta ingestion and derma contact exposure to carcinogenic PAHs in soils
was evauated using toxic equivaence factors (TEFs) developed based on the relative potency
of benzo(a)pyrene (B(a)P) (USEPA Region | Risk Update, 1994). The concentration of each
of the 9x carcinogenic PAHs was modified usng the following
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TEFsto yield a benzo(a)pyrene equivaent concentration:

Compound TEF
benzo(a)anthracene 0.1
benzo(b)fluoranthene 0.1
benzo(k)fluoranthene 0.01
chrysene 0.001
dibenzo(ah)anthracene 1.0
indeno(1,2,3-cd)pyrene 0.1

The CSF derived for B(a)P of 7.3 (mg/kg-day) ™ was used to evaluate oral and dermal risk
from exposure to carcinogenic PAHs. Thereisinsufficient information regarding the application
of TEFsin evauating potentid risks from the inhdation of PAHs in fugitivedust. Asa
conservative measure, the URF for benzo(a)pyrene was used as a surrogate URF to eva uate
potentia risks from inhaation exposure to other carcinogenic PAHS (see Appendix H-2).

The seafood consumption assessment assumes that the arsenic detected in the shdllfish samples
exigs asinorganic arsenic. The Agency for Toxic Substances and Disease Regisiry (ATSDR)
reported that 80 to 99 percent of arsenic in seafood is present in the nontoxic organic form of
arsenic (ATSDR, 2000). The USEPA has not yet developed default values to assess the risk
from the toxic inorganic portion of tota arsenic in seafood. As such, the risk estimated for
exposure to arsenic through seafood consumption may be overestimated by as much asan
order of magnitude or more.

Toxicity information was not available for some of the compounds detected at the Site, including
DRO, carbazole, sodium, endrin aldehyde, benzo(g,h,i)perylene and pyrene. These chemicas
can not be quantitatively evaluated; however, these compounds are carried forward in the risk
assessment and appear in therisk tables. In addition, subchronic RfDs or RfCs were not
available for many of the soil COPCs.

Although quantitative risk estimates were not developed for the different EPH fractions, the risk
from exposure to petroleum hydrocarbonsis assessed as part of the quantitative risk estimates
generated for the target SVOCs. Soil samples collected and analyzed for EPH typicaly
contained the heavier C19 to C36 diphatic and C11 to C22 aromatic fractions. With the
exception of the Former Truck Maintenance Garage Area, the lighter fraction (i.e., C9 to C18
aiphatics) were typically either not detected or were present at concentrations less than the
heavier diphatic and aromatic fractions. The heavier aromatic fraction of petroleum
hydrocarbons is associated with the PAHs included in the standard SVOC analysis. Areaswith
elevated EPH concentrations also had elevated PAH concentrations (i.e., Plant Area).
Quantitative risk estimates were developed for PAHs and are presented in Section 5.6.
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A summary of the current toxicity information and regulatory standards and guiddines for the
COPCsused inthisHHRA is presented in Table 5-9.

5.6 Risk Characterization

This section presents the risk characterization for the Bailey Point RFI. Section 5.6.1 presents
the MDEP Remedia Action Guiddine methodology used to evauate existing conditions at two
areas within Bailey Point having minimal impact from indudtrid activities. Section 5.6.2
presents the methodol ogy used to conduct a basdine HHRA for the remaining areas of Bailey
Point and for mediaimpacted by Ste activities. Quantitative risk estimates were generated by
combining the numerica exposure dose estimates with the quantitative dose-response data. It
should be emphasized that the risk estimates are based on numerous conservative exposure
assumptions and likely overestimate actud risk. Both non-carcinogenic and carcinogenic risk
estimates were derived consstent with the HHEA work plan and as described below. The
non-carcinogenic risk estimates include non-carcinogenic effects from exposure to carcinogens.
The results of the risk assessment are presented for each mediain Sections 5.6.3 through
5.6.8.

5.6.1 Remedial Action Guiddines

MDEP has developed Remedia Action Guiddines for contaminated soils that are derived using
specific standard exposure scenarios and are considered to be protective of human hedlth
(MDEP, 1997). The Remedid Action Guiddines are set at anoncancer HI of 1.0 and an
incremental cancer risk of 1 x 10°. These guiddlines can be used to determine if an acceptable
level of totd dte risk has been achieved by comparing the ratios of residua contaminant
concentrations to chemica specific cleanup guidelinesto avaue of 1.

Three areas within Bailey Point were evauated using thistype of risk evauation and include the
115 kV Switchyard, Personnel Buildings and Parking Lot Areas and the ISFSI. The site
history indicates these areas received minimal impact from historical Site operations and was
confirmed by the sampling program and analytica results (see Section 4). A summary of the
andytical data and rationde for sdecting COPCs for the 115 kV Switchyard, Personnel
Building and Parking Lot Areas and ISFS| are presented in Tables 5-1A, 5-1B and 5-1G. A
comparison of the maximum detected concentration of each soil COPC to its respective
Remedid Action Guiddineis presented in Table 5-10A, 10B and 5-10G for the 115 kV
Switchyard, Personnel Buildings and Parking Lot Areas, and |SFS, respectively.

5.6.2 Basdine Human Health Risk Assessment

Therisks associated with exposure to soils, sediments, shellfish tissue and groundwater
condituents detected within and around Bailey Point were etimated as part of the basdine
HHRA. Both noncarcinogenic and carcinogenic risk estimates were derived as described in the
HHEA Work Plan and summarized below.
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Non-Car cinogenic Hazards

Non-carcinogenic risks are estimated by dividing the exposure dose of each COPC by its
respective RfD to yield a Hazard Quotient (HQ). The non-carcinogenic risks from exposure to
each medium are quantified in terms of a Hazard Index (HI), which is caculated by summing the
HQs for each COPC.

HQ = Exposure Dose (mg/kg-day) / RfD (mg/kg-day)
Hlpathway = HQchemcial 1t HQchem'cal 2t HQchemical n

The resulting cumulative non-carcinogenic risks are then compared to the USEPA target HI of
1. If theHl islessthan or equd to 1, no adverse hedth effects are anticipated from the
predicted exposure dose leve. If the HI is greater than 1, the predicted exposure dose level
could potentially cause adverse effects (USEPA, 1989b).

The quantitative risk estimates for non cancer hazards for the RME and CT evaduation of each
exposure scenario are provided in Tables 5-10C through 5-101 and discussed dong with the
carcinogenic risk estimates in the following section. The noncarcinogenic risks for ingestion of
groundwater and produce are presented with their respective carcinogenic risksin Tables 5-
11J and 5-11K.

Carcinogenic Risks

Carcinogenic risks are estimated by multiplying the estimated exposure dose by the CSF to
obtain an estimate of incrementd risk, as follows:

Carcinogenic Risk = Exposure Dose (mg/kg-day) x CSF (mg/kg-day)™

The CSF converts the estimated daily intake of achemical averaged over alifetime of exposure
(i.e, 70 years) to an incrementd risk of an individual developing cancer. The CSF used inthese
cdculationsis often the upper 95- percentile confidence limit of the probakility of aresponse
based on experimentd data. As such, the carcinogenic risk estimates presented in this
assessment are considered to be an upper-bound estimate of risk. The“truerisk” to an
individua islikely to be much less than predicted in this assessment (USEPA, 1989b).

The cumulative carcinogenic risk for each medium was estimated by summing the carcinogenic
risks of each COPC. The resulting cumulative risk estimate was then compared to the USEPA
target risk range of 1x10° to 1x10* (USEPA, 1990) and MDEP upper bound risk level of
1x10°.
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The caculations of cancer risks for the RME and CT evduation of each exposure scenario are
presented in Tables 5-11C through 5-11K

5.6.3 Summary of the Risksfrom Exposureto Soils

The Remedid Action Guiddine Ratios for the 115 kV Switchyard, Personnd Buildings and
Parking Lot Areas and ISFSI are presented in Tables 5-10A, 10B and 10G. The non cancer
and cancer risk estimates associated with exposure to soils throughout other portions of Bailey
Point are presented in Tables 5-10C through F and Tables 5-11C through F and are
discussed by sub areain this section.

115kV Switchyard

Thisrisk assessment evauated exposure to soils from the 115kV Switchyard by comparing the
maximum detected soil concentration of each COPC to its MDEP Remedid Action Guideline
concentration. The guideline concentrations are derived to be protective of human hedlth under
aresdentia land use.

The Risk Ratio based on residential exposure to soils from the 115kV Switchyard is 1.4 and
dightly exceeds the target ratio of 1.0 (see Table 5-10A). The mgor contributor to thisratio is
arsenic. Arsenic was detected at the 115 kV Switchyard at concentrations consstent with
background conditions (see Section 4.7.1). Removing arsenic from the cdculaion resultsin a
ratio of 0.2, below the target risk level of 1.0.

Per sonnd Buildings and Parking Lot Areas

This risk assessment eva uated exposure to surface and subsurface soil around the Personnel
Buildings and Parking Lot Areas by comparing the maximum detected soil concentration of
each COPC to its MDEP Remedid Action Guideline concentration. The guideline
concentrations are derived to be protective of human hedth under aresdentid land use.

The Personnd Building and Parking Lot Areaincludes the location of the former Fire Pond,
Personnel Buildings and Parking Lots where limited indudtrid activity occurred. The primary
contaminants detected in soils from this area are PAHs and metals. The COPCs selected for
this area include metals and individual PAH compounds cons stent with the primary
contaminants detected at the Site.

The Risk Ratios based on resdentia exposure to surface and subsurface soils from the
Personndl Building and Parking Lot Areas are 3.8 and 4.0, respectively (see Table 5-10B).
Theseratios dightly exceed the target ratio of 1.0. The mgor contributorsto these ratios are
lead and arsenic.

Lead wasinitidly detected at a maximum concentration of 969 mg/kg in a soil sample collected
from below the dab of the Information Center. This concentration compared to its Remedia
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Action Guideline concentration of 375 mg/kg lead resultsin arisk ratio greater than 1.0. Fifteen
additiona soil sampleswere collected in October 2003 within the immediate area of the
elevated lead concentration to better delineate the extent of contamination (see Section 4.4.9).
The high lead concentration was not replicated in any of the soil samples. Thetota lead
concentrations for these samples ranged from 14.4 mg/kg to 22.2 mg/kg (see Table 4-17)
consistent with background conditions. Risk ratios for lead based on the October 2003
sampling dataare dl bdow 1.0 indicating that lead does not present a hedth risk asthis Site.
(Additiona discussion of the health risks associated with lead in soil is presented in Section
5.6.4).

The presence of arsenic in soil dso leadsto arisk ratio greater than 1.0. Asdiscussed in
Section 4.7.1, arsenic was detected in soils from this area a concentrations consstent with
background conditions. Removing arsenic and lead from the calculation resultsin ratios of O
and 0.2 for surface and subsurface soils, respectively.

| SFSI

This risk assessment evauated exposure to soilsfrom the ISFSI by comparing the maximum
detected soil concentration of each COPC to its MDEP Remedid Action Guiddine
concentration. The guideline concentrations are derived to be protective of human hedth under
aresdentid land use. Only arsenic and benzo(g,h,i)perylene were retained as COPCs for the
ISFSl and of these only arsenic has a Remedid Action Guiddine Concentration. Thereis
insufficient toxicity information to develop a Remedid Action Guideine Concentration for
benzo(g,h,i)perylene. However, this compound is present a concentrations less than the
Remedid Action Guiddines developed for other PAH compounds (i.e., benzo(a)pyrene).

The Risk Ratio based on residentiad exposure to soils from the ISFSI is 0.8 and below the
target ratio of 1.0 (see Table 5-10G). Arsenic isthe only contributor to thisratio. Arsenic was
detected at the ISFSI at concentrations consistent with background conditions and is not
considered to be present as aresult of any indudtria activities (see Section 4.7.1).

Plant Area

Thisrisk assessment evauated exposure to surface and subsurface soils around the Plant Area.
Asdiscussed in Section 5.4.1, primary soil COPCs were identified based on the noncancer
and cancer risk estimates associated with exposure to the maximum detected concentration of
each COPC (see Table 5-1C). Appendix H-2, Table H-2C1 and HC2 present the
noncarcinogenic and carcinogenic screening risk estimates associated with exposure to soil at
the Plant Area. The datisticd distribution of the primary COPCs was determined and the 95%
UCL concentration calculated using the formula appropriate for the particular distribution as
presented in the USEPA guidance (USEPA, 2002a). The EPCs for the Plant Area surface and
subsurface soils are presented in Appendix H-2, Table H-2C3.
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The Plant Areaiis comprised of the Industrid and Restricted Areas and is the center of al
indudtrid activities a thisste. PAHS, pesticides and PCBs were identified in surface and
subsurface soilsfrom thisarea. The COPCs sdlected for the Plant Areaiinclude metals,
pesticide and PAH compounds and adequately reflect the primary contaminants detected in the
Plant Area (see Section 4.8.1).

Three scenarios were devel oped to evaluate the carcinogenic and noncarcinogenic risks from
exposure to surface soil and include exposure under aresidentia land-use, exposure to an on-
gte worker, and exposure to a construction worker. The non-carcinogenic risks to a child (i.e,
6-year exposure duration) resulting from exposure to soil under aresidentia scenario were dso
evaluated (see Tables 5-10C and 5-11C). Non-carcinogenic and carcinogenic risks from
exposure to subsurface soils were evauated for the congtruction worker.

The non-carcinogenic risks for the residentia, onSite and congtruction worker scenarios are al
below an HI of 1.0 and ranged from an HI of 0.05 for the construction worker (subsurface
exposure) to 0.8 for childhood exposure (RME exposure).

The carcinogenic risks for the on-site and construction worker scenarios are within the USEPA
target risk range and ranged from 1.6 x 10° for the congtruction worker (subsurface soils) to
1.9 x 10  for the on-site worker (RME exposure). The on-site worker (RME exposure is
dightly above the MDEP target risk level of 1 x 10°. Constituents present in soils a a
concentration associated with an individual cancer risk greater than 1 x 10° include arsenic (o
ste worker RME exposure), and cPAHSs (on-site worker CT and RME exposure and
construction worker surface soils).

The carcinogenic risks for the CT and RME residential scenarios are within the USEPA target
risk range and greater than the MDEP target risk for the RME scenario. Therisksare 6.5 x 10
®(CT) and 4.8 x 10° (RME). Arsenic and cPAHs are present in soils at concentrations
associated with agreater than 1 x 10° risk level and cPAHs are the only condtituents present in
soil at concentrations associated with a greater than 1 x 10° risk level. The risk from exposure
to cPAHs under the residential RME scenario is 3.6 x 10° (see Table 5-11C).

A dgnificant contributor to the carcinogenic risk estimates for exposure to soil in the Plant Area
isarsenic. Asdiscussed in Section 4.7.1, arsenic was detected in the Plant Area at
concentrations consstent with background conditions. Eliminating arsenic from the risk
caculations results in areduction of the cancer risk to 3.7 x 10° for the residentid RME
scenario and 1.5 x 10° for the on-site worker RME scenario.

Warehouse 2/3

This risk assessment evaluated exposure to surface and subsurface soils at Warehouse 2/3.
Primary soil COPCs were identified based on the noncancer and cancer risk estimates
associated with exposure to the maximum detected concentration of each COPC (see Table 5-
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1D) Appendix H-2, TablesH-2D1 and 2D2 present the noncarcinogenic and carcinogenic
screening risk estimates associated with exposure to soil at the Warehouse 2/3 area. The
datigtica digtribution of the primary COPCs was determined and the 95 % UCL concentration
caculated using the formula appropriate for each distribution as presented in the USEPA
guidance (USEPA, 2002a). The EPCsfor the Warehouse 2/3 soil COPCs are presented in
Appendix H-2, Table H-2D3.

Warehouse 2/3 was used to receive and store chemicals used in plant operations. As discussed
in Section 4.8.1, soils on the northwest Sde of the warehouse contained elevated levels of
PAHSs and PCBs and pesticides were also detected in the soil. Soils on the southwest side of
the warehouse contained eevated levels of VOCs. The COPCsfor this areainclude metals,
and individuad PAH, and PCBs and adequately reflect the contamination et this site.

Three scenarios were developed to evauate the carcinogenic and noncarcinogenic risks from
exposure to surface and subsurface soil and include exposure under aresdentid land-use,
exposure to an on-site worker and exposure to a construction worker The norcarcinogenic
risksto achild (i.e.,, 6-year exposure duration) resulting from exposure to soil under aresdentia
scenario were also evaluated (see Tables 5-10D and 5-11D). Noncarcinogenic and
carcinogenic risks from exposure to subsurface soils were evauated for the construction
worker.

The noncarcinogenic risks for exposure to soils from the Warehouse 2/3 area are a or below
an HI of 1.2 for dl exposure scenarios and ranged from 0.06 for the on-site worker (CT
exposure) to 1.2 for the child (RME exposure). All individua His are below 1.0.

Arsenic and iron are the metas that contribute significantly to the overdl HI for childhood
exposure to soil. Asdiscussed in Sections 4.7.1 and 4.8.1.1, iron and arsenic are present in
soils at Warehouse 2/3 a concentrations consistent with background conditions. Eliminating
iron and arsenic from the HI caculation resultsin areduction of the noncancer risks to 0.5 for
the child resdentid RME scenario.

The carcinogenic risks from exposure to soil around the Warehouse 2/3 area are a or below
the MDEP target risk level of 10° for the on-site worker and construction worker scenarios.
The cancer risks ranged from 8.8 x 10 for the construction worker (subsurface soils) to 1.5 x
10” for the on-site worker (RME exposure). The carcinogenic risk for the CT and RME
residential scenarios are within the USPEA target risk range and exceeded the MDEP target
risk for the RME scenario. Therisk estimates are 5.2 x 10° and 3.8 x 10° for CT and RME
exposure, respectively. Congtituents present in soil at concentrations associated with individua
cancer risks greater than 10° include arsenic (resident RME and CT exposure and on-site
worker RME exposure), cPAHSs (resdent RME and CT exposure and on-site worker RME
exposure) and total PCBs (resdent RME exposure). Arsenic and cPAHS are present at
concentrations associated with an incremental risk greater than 10° and are estimated to be 1.4
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x 10° (arsenic) and 2.3 x 10° (cCPAHSs) under the residential RME scenario (see Table 5-
11D).

A sgnificant contributor to the carcinogenic risk estimates for exposure to soil in the Warehouse
2/3 areaisarsenic. Asdiscussed in Section 4.7.1, arsenic is present in soils at Warehouse 2/3
a concentrations consistent with background conditions. Eliminating arsenic from the risk
caculaions resultsin areduction of the cancer risk to 9.9 x 10° for the on-site worker (RME
exposure). Thetotd dte risks for the resident (RME exposure) still exceedsthe MDEP target
risk level and is estimated at 2.4 x 10°..

345kV Transmission Line Area

This risk assessment evaluated exposure to surface and subsurface soil around the 345 kV
Transmisson Line Area. Primary soil COPCs were identified based on the noncancer and
cancer risk estimates associated with exposure to the maximum detected concentration of each
COPC (see Table 5-1E). Appendix H-2, Table H-2E1 and 2E2 presentsthe
noncarcinogenic and carcinogenic screening risk estimates associated with exposure to soils at
the 345 kV Transmisson Line Area. The atidticd distribution of the primary COPCs was
determined and the 95 % UCL concentration cal culated using the formula appropriate for each
distribution as presented in the USEPA guidance (USEPA, 20024). The EPCsfor the 345 kV
Transmission Line Area COPCs are presented in Appendix H-2, Table H-2E3.

The 345 kV Transmisson Line Areaiislocated in the northern portion of Bailey Point and
received severa episodes of fill materid and debris associated with plant construction.
Contaminants detected in these soils include metals and individua PAH, PCB and pegticide
compounds. The COPCs sdlected for the 345 kV Transmission Line Areareflect the soil data
and include metds and PAH compounds.

Three scenarios were developed to eva uate the carcinogenic and noncarcinogenic risks from
exposure to surface soil and include exposure under aresdential land-use, exposure to an on-
Ste worker and exposure to a construction worker. The nontcarcinogenic risksto achild (i.e.,
6-year exposure duration) resulting from exposure to soil under aresidentia scenario were aso
evaluated (see Tables 5-10E and Tables 5-11E). Noncarcinogenic and carcinogenic risks
from exposure to subsurface soils were evaluated for the construction worker.

The noncarcinogenic risks for exposure to soils from the 345 kV Transmission Line Areaare at
or below an HI of 1.1 for al scenarios. The HI’ s based on the on-site and construction worker
and residentia scenarios ranged from 0.05 for the construction worker (surface soil) to 0.3 for
the resident (RME exposure). The risk for the 6-year child exposure duration was 1.1 dightly
above the target HI of 1.0. No congtituent had an individual HI grester than 1.0.

The sgnificant contributors to the overal HI for childhood exposure to soil are arsenic and iron.
Asdiscussed in Sections 4.7.1 and 4.8.1.1, arsenic and iron are present in soils at the 345 kV
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Transmisson Line Area at concentrations congstent with background conditions. Eliminating
arsenic and iron from the HI cdculation results in areduction of the noncancer risks from 1.1 to
0.3 for the child resdentid RME scenario.

The carcinogenic risks associated with exposure to soil in thisareaare adl within the USEPA
target risk range and ranged from 5.9 x 10”7 for the on-site worker (CT exposure) to 1.5 x 10°
for the resdent (RME exposure). Arsenic was the only congtituent present in soil a
concentrations associated with an individual cancer risk greater than 1 x 10 Himinating
arsenic from the risk estimates results in a reduction of the cancer risksto 2.9 x 10° for the
resdent (RME exposure). Thisrisk estimateis below the MDEP risk level. Condituents
present in soil a concentrations associated with a cancer risk greater than 10° include arsenic
(onsite worker — RME exposure and resident CT and RME exposure) and cPAHS (resident —
RME exposure).

Bailey Farmhouse

This risk assessment evaluated exposure to soils collected from the Bailey Farmhouse Area. Al
COPCs sdlected and presented in Table 5-1F were retained asfind COPCs. The EPCs were
st at the maximum detected concentration as the sampling data set consisted of less than 10
samples.

The Bailey Farmhouse had been used as aresidence by the former landowners. Of interest in
this area, was residud contamination remaining in the leach fidds and below an oil tank. Sail
samples collected from these areas contained EPH, PCBs and VOCs.

Three scenarios were developed to eva uate the carcinogenic and noncarcinogenic risks from
exposure to surface soil and include exposure under aresidentia land-use, exposure to an on
gteworker and exposure to a construction worker. The non-carcinogenic risksto achild (i.e,
6-year exposure duration) resulting from exposure to soil under aresidentia scenario were dso
evaluated (see Tables 5-10F and Tables 5-11F). Noncarcinogenic and carcinogenic risks
from exposure to subsurface soils were evaluated for the construction worker.

The noncarcinogenic risks for exposure to soils from Bailey Farmhouse are below an HI of 1.0
for al exposure scenarios and ranged from 0.04 for the construction worker (surface and
subsurface soil) to 0.7 for the child (RME exposure).

Arsenic was the only carcinogenic compound retained as a soil COPC for the Balley
Farmhouse and as such, the following cancer risks are attributed entirely to arsenic. The
carcinogenic risks for on-ste and congtruction worker scenarios were within or below the
USEPA target risk range and below the MDEP target risk of 1 x 10°. The carcinogenic risks
ranged from 3.1 x 10" for the on-site worker (CT exposure) to 2.7 x 10° for the on-Site
worker (RME exposure). The residentia risk scenarios were within the USEPA target risk
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range and below the MDEP target risk. Therisksare 1.2 x 10° for the CT exposure and 7.9 x
10 for the RME exposure. .

5.6.4 Summary of the Risksfrom Exposureto Lead in Soils

The risks from exposure to lead could not be quantitatively evauated. As discussed in Section
5.5, exposure to lead isto be qualitatively evauated using the Interim Soil Lead Screening
Concentration of 400 mg/kg. This soil concentration is considered to be protective of lead
exposure under aresidential land use. Lead was detected in 175 soil samples throughout Bailey
Point at concentrations ranging from 3.4 mg/kg to 969 mg/kg. Sample location MS05SS75 (0
— 0.5 ft), asoil sample collected beneeth the concrete dab of the former Information Center,
was the only location where lead was reported a a concentration exceeding 400 mg/kg.
However, the results of fifteen additiona soil samples collected from the areaimmediatdly
around M S05SS75 reported lead at concentrations ranging from 14.4 to 22.2 mg/kg. These
concentrations are cons stent with background conditions and are well below the 400 mg/kg
screening concentration. Two other locations, MY 05TP02 and MY 05TP107A, reported lead
at 397 mg/kg and 396 mg/kg, respectively. The remaining 175 locations reported lead at
concentrations ranging from 3.4 mg/kg to 62.2 mg/kg.

In addition to the comparison of lead concentrations to the screening leve, the USEPA
evauated the potentid risks to children from lead exposure using the Integrated Exposure
Uptake Biokinetic (IEUBK) Model. Thismodd predicts possible blood lead levels based on
Ste-specific data. The USEPA used groundwater and soil data collected from Bailey Point to
evaluate Ste-specific lead risks. The results of the IEUBK model are presented in Appendix
H-5 and indicate that 99.9% of the population would have blood lead levels below the Center
for Disease Control and USEPA goa of 10 micrograms lead per deciliter blood. The USEPA
concluded that the soils at Bailey Point do not require remediation based on detected lead
concentration (USEPA, 2004).

5.6.5 Summary of the Risksfrom Exposureto Shoreine Sediments

This risk assessment evauated exposure to sediment by both a Commercid Shell fisherman
exposed to sediments while harvesting clams, shdllfish or worms and an area resident exposed
to sediments while recregting around the intertidd and subtidal zones around Bailey Point (see
Tables5-10H and Tables5-11H). PAHswere the primary contaminant in sediments. The
estimated cancer and non-cancer risks for sediment exposure were below the MDEP target risk
level of 10° and HI of 1.0 and within the USEPA target risk range of 10* to 10°. The
estimated non-cancer Hisare 0.01 and 0.05 for the Commercia Shell fisherman CT and RME
scenarios, respectively and 0.03 for the arearesident. The estimated cancer risks for the
Commercid Shell fisherman are 1.7 x 10° and 1.4 x 10° for the CT and RME scenarios,
respectively and 6.0 x 10° for the arearesident. CPAHs and arsenic were present in sediment
a concentrations associated with individual cancer risks greater than 10° (RME exposures
only). No congtituents were present at concentrations associated with an individua cancer risk
greater than 10° .
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5.6.6 Summary of the Risksfrom Ingestion of Shellfish Tissue

Thisrisk assessment evauated future resdentia exposure to shdlfish, including mussds, dams,
lobsters and lobster tomaley obtained from the intertidal and subtidal zones around Bailey
Point. Cancer and non-cancer risks were evauated for aCT and RME exposure to residents,
based on age-weighted factors to account for both childhood and adult exposure. In addition,
non-cancer risks were dso evaluated for aresdentid RME exposure for children (i.e. 6-year
exposure duration) (see Tables 5-101 and Tables 5-111).

The noncarcinogenic risks were greater than an HI of 1 for al species and ranged from 6 to 10
for the clam; 2 to 3 for the mussdl; 3 to 5 for lobster and 7 to 12 for lobster tomdley. Individud
condtituents present in shellfish tissue at concentrations exceeding an HI of 1 include arsenic in
al species (CT and RME expaosure), iron in clams (CT and RME exposure), vanadium in clams
(child RME exposure), and total PCBs in lobster tomalley (CT and RME exposure).

The carcinogenic risk estimates for ingestion of shellfish exceed both the MDEP target risk level
of 10 and the USEPA target risk range of 10° to 10 for al species. The carcinogenic risks
ranged from 2.0 x 10* to 1.1 x 10 for ingestion of clams; 7.2 x 10° to 4.0 x 10™ for ingestion
of mussds; 1.6 x 10 to 9.0 x 10 for ingestion of lobster and 2.6 x 10* to 1.4 x 10° for
ingestion of lobster tomdley. Congtituents present in shellfish tissue a concentrations exceeding
anindividua cancer risk of 10° indluded arsenic in &l species, cadmium in mussdls, and total
PCBsin tomaley (RME exposure). The only congtituent present in shdllfish tissue exceeding an
individual cancer risk of 10 was arsenic in al species (RME exposure). Asdiscussed in
Section 5.5.3, the assumption that arsenic in shdlfishisin the toxic inorganic form overestimates
the potentia risk as 80 to 99 percent of arsenic is present in shdlfish in the nontoxic organic
form (ATSDR, 2000).

Reference samples of clams and mussels were collected from areas outside the influence of
Maine Y ankee and used to compare the concentration of chemicals detected in the clams and
mussels collected from the Back River. Quantitative risk estimates were generated based on
exposure to the average detected concentration of each COPC and age-weighted factors to
account for both childhood and adult exposure (see Tables 5-101 and Tables 5-111).

The noncarcinogenic risks associated with exposure to ingestion of shellfish tissue from
reference |locations were greater than an HI of 1 for both clams (HI of 10) and mussdls (HI of
3). Individua condtituents present in shellfish tissue a concentrations exceeding an HI of 1
include arsenic (clam and mussdls) and iron (clam).

The carcinogenic risk estimates for ingestion of clams and mussels exceed both the MDEP
target risk level of 10° and the USEPA target risk range of 10° to 10*. The carcinogenic risks
ranged from 4.9 x 10" for ingestion of musselsto 1.1 x 10° for ingestion of dlams. Congtituents
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present in clams and mussel's at concentrations exceeding an individua cancer risk of 10°
included arsenic.

The noncarcinogenic and carcinogenic risk estimates based on exposure to the contaminantsin
the reference samples are Smilar to the risk estimates based on exposure to contaminants in the
dtesamples. Many of the contaminants detected in the clams and mussels collected from the
Back River were aso detected at Smilar concentrations in clams and mussdls collected from the
reference locations. Table 5-12 presents the COPCs and average contaminant concentration
for gte and reference clam and mussdls samples. The relative percent difference between the
average reference and average Ste concentrations was calculated and presented in Table 5-12.

A comparison of the site and reference clam data shows the presence of the same metals and
PAHSs in both ste and reference samples (see Table 5-12). All contaminant concentrations
were greater in the reference samples with the exception of copper, sodium, and 4-chloro-3-
methylnaphthdene. The Ste samples reported more individua pesticide compounds, but both
the reference and site samples contained the same classes of pesticides. A comparison of the
ste and reference mussel data shows asmilar trend. Similar compounds were detected in both
the site and reference mussdl locations with the reference samples having dightly higher
concentrations of most contaminants. Fewer individua pesticides were detected in reference
mussel samples; however, the common pesticides were detected at higher concentrationsin the
reference |locations.

5.6.7 Summary of the Risks from Exposureto Groundwater

This risk assessment evaluated groundwater exposure under a future potentiad residentia land
use scenario. Asdated, it isunlikdy that Bailey Point will support future residentid land use
suggesting that the caculated risk estimates are an overestimate of actua future risks from
exposure to groundwater. The estimated cancer and non-cancer risks for groundwater
exposure exceed the MDEP target risk level of 10° and an HI of 1 for both the CT and RME
scenario (see Tables 5-10J and Tables 5-11J). The estimated cancer risk ranged from 5.1 x
10° t0 6.1 x 10™ for the CT and RME scenario, respectively. The estimated His were 4 and
80 for the CT and RME scenarios, respectively.

Arsenic is present in groundwater at concentrations that are associated with an individua
carcinogenic risk grester than a 10 risk level. The EPC for arsenic under the RME exposure
scenario is 23 ug/L and is associated with an incremental cancer risk level of 4 x 10, Diddrin,
heptachlor, trichloroethene and vinyl chloride are present in groundwater at concentrations
associated with individual cancer risk estimates grester than 10° (RME exposure). Arsenic,
iron, manganese and molybdenum had individua Hls greater than 1.0 under the RME exposure
and iron had an individua HI greater than 1.0 under the CT exposure. All other compounds
hed individua Hlslessthan one.
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5.6.8 Summary of the Risksfrom Ingestion of Produce

This risk assessment evauated the potentia risks to soil contaminants through the uptake and
ingestion of above and below ground produce. Because no produce is grown on-Site,
contaminant concentrations in produce were estimated using chemical-specific bioconcentration
factors (USEPA, 1998f). The exposure scenario assumed that an area resident consumed
produce over a 30-year exposure duration. The estimated contaminant concentration in
produceis presented in Appendix H-4. Noncancer and cancer risks were estimated for this
route of exposure (see Tables5-11K).  The noncarcinogenic hazards ranged from 0.2 for
produce grown in soils from Bailey Farmhouse to 1.3 for produce grown in soilsfrom
Warehouse 2/3. The carcinogenic risks were dl above the MDEP target risk level and ranged
from 2.9 x 10° for produce grown in soils from the Bailey Farmhouse to 2.2 x 10 for produce
grown in soils from the Plant Area. Congtituents estimated to be present in produce and
associated with in individual cancer risk greater than 10° include arsenic (all aress) and cPAHs
(Plant Area, Warehouse 2/3 and 345 kV Transmission Line). Congtituents estimated to be
present in produce and associated with in individual cancer risk greater than 10° include cPAHs
(Plant Area, Warehouse 2/3 and 345 kV Transmission Line).

5.7  Comparison of Groundwater Congtituentsto MCLsand MEGs

A comparison of the maximum detected groundwater concentrations to federal MCLs and
Maine Maximum Exposure Guiddines (MEGs) was made to identify compounds present in
groundwater above federd primary drinking water standards or state guiddines. Groundwater
contaminants and their respective MEGs and MCL s are presented in Table 5-13.

Eighteen groundwater congtituents were identified as being present a concentrations greater
than their respective standard or guideline concentration and include 9 metds (duminum,
arsenic, boron, lead, manganese, molybdenum, slver, sodium and thalium), two pesticides
(dieldrin and heptachlor) six organic compounds (4- methylphenol, 1,1,1-trichloroethane, 1,1-
dichloroethane, 1,1-dichloroethene, ethylbenzene and vinyl chloride) and DRO.

5.8 Total Site Risks

Future resdentid land useis unlikely for Balley Point, Snceit isMaine Yankees' intention to
limit future land use in the Bailey Point areato indudtrid/commercid activities. Etimates of total
gterisks (i.e., the sum of risks from various exposure pathways) were developed at the request
of MDEP and MBOH and are presented in Table 5-14 and Table 5-15 for non cancer and
caner risks, respectively. These risk estimates are based on the assumption that an area
resident or Ste/congtruction worker may experience exposure to Site related contaminants
through multiple exposure pathways (i.e., direct contact and ingestion of soil and sediment and
ingestion of home grown produce). It isimportant to note that the tota residentia Siterisks
presented for Bailey Point are biased high as aresult of compounding or summing sequentialy
conservative exposure assumptions.  Risk estimates based on a more probabilistic mode of
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tota exposure will be lower than those presented in Table 5-14 and Table 5-15. Totd Ste
risks are summarized below by land use scenarios.

Indudtrial/Commerciad Land Use: Thetota Ste risksto the on-Site and congtruction workers
are based on concurrent ingestion and direct contact exposure to soil, and are consstent with an
industrial/commercid future land use. Thetota Site non cancer risks to the on-site worker and
congtruction were al below an HI of 1.0 (see Table 5-14). Thetotal Ste cancer risksto the on
site worker (including arsenic) ranged from 3.1 x 107 for Bailey Farmhouse (CT) to 1.9 x 10°
for the Plant Area (RME). Thetotd dte risks to the congtruction worker (including arsenic)
ranged from 3.4 x 10" for Bailey Farmhouse to 1.9 x 10° for the Plant Area (surface soils).
Removing arsenic from the risk calculation resultsin lower risk levels for the Ste/congtruction
worker. Thetotd dite risk estimates associated with an exposure consstent with
industrial/commercia future land use are a or below the MDEP target risk of 1 x 10 (see
Table 5-15).

Resdentid Land Use: Thetota site non cancer risks to the future resident are al below and HI
of 1.0 except for Warehouse 2/3. The non cancer risks based on exposure in thisarea are 1.5
(CT) and 1.6 (RME) (see Table 5-14).Thetotal Site cancer risks for the future resident are dll
above the MDEP target risk and range from 3.6 x 10° for the Bailey Farmhouse (CT) t0 2.7 x
10 for the Plant Area (RME). Totd sterisks for the future resident exduding the contribution
from arsenic were till above the target risk for dl areas except Bailey Farmhouse and ranged
from 1.7 x 10° for the 345 kV Trangmission Line Area (CT) to 2.2 x 10 for the Plant Area
(RME). Therisk from the ingestion of homegrown produce contributes the most to the total Site
risks. For residents who may aso ingest shellfish total site risks may beincressed by 7.2 x 10°
to 1.4 x 10 depending upon the type of shellfish. It should be noted that the risk from ingestion
of shellfish collected around Bailey Point are indistinguishable from background risks and are
not attributed to activities conducted at Maine Y ankee.

59  Summary and Conclusons

The purpose of this basdine HHEA was to evauate potentid human hedth risks due to
exposure to residua contamination in soils, sediment, shellfish tissue and groundwater & or
surrounding the indudtrid portion of the Maine Y ankee Facility. Based on the Ste history and
results of the RFI (see Section 4.), the Ste was divided into 10 discrete areas for purposes of
gte and risk characterization. The risks associated with exposure to soils in three of these areas
were not evaluated as part of this risk assessment. These areas have either not been impacted
by higtorica land use and have chemica concentrations consistent with PALs (Foxbird 1dand),
have been remediated (Forebay) or require additiona site characterization to assess potentia
remedid options (Former Truck Maintenance Garage). The risks associated with exposure to
soils a the 115 kV Switchyard, Personnd Buildings and Parking Lot Areas and ISFSI were
evauated by comparing detected concentrations to the MDEP Remedid Action Guiddines
concentrations. This approach was considered appropriate for these areas as sampling and
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andytica results support the concluson that these areas have not been adversely impacted by
hitorical Ste activities. The risks associated with exposure at the Plant Areas, Warehouse 2/3,
the 345 kV Transmisson Line Areaand the Balley Farmhouse were evaluated in accordance
with MDEP and USEPA methodology as presented in the Draft HHEA Work Plan.

Based on the site background and site conceptual model, exposure to contaminated media was
evaduated for shordine sediment, shdlfish tissue, groundwater and soil and homegrown produce
from four areas within Bailey Point. Exposure to soils within each study area was evaduated for a
congtruction worker, on-site worker and resident. Exposure to sediment, fish tissue,
groundwater and homegrown produce was evauated for a hypothetical resident on the Maine

Y ankee ste. COPCs were selected for each study areas based on USEPA screening criteria
EPCs were calculated for each COPC and used to estimate an exposure dose concentration for
each exposure pathway. The exposure dose concentrations were combined with toxicity
information to quantitatively estimate non-carcinogenic and carcinogenic risks. Estimated
cancer risks were compared to the USEPA risk range of 10 to 10° and MDEP target risk
level of 10°. Non-carcinogenic risks were compared to an HI of 1. The quantitative risk
estimates were based on assumptions to render the find risk estimates as overly conservative.

A summary of the non-carcinogenic and carcinogenic risks associated with each exposure
scenario is discussed below by media

Soils

Residua soil contamination was detected throughout Bailey Point. The source of and primary
contaminants detected within each study area are presented and discussed in Sections 4.4 and
4.8.1. Ingenerd, EPH and PAH compounds were detected most frequently and at elevated
concentrationsin soils. PCBs, pesticides and VOC were a so detected but sporadicaly
throughout the Site. The risk assessment focused on a subset of al compounds detected in soils
Primary COPCs were selected for each study area by comparing the maximum detected
concentration to appropriate risk-based screening concentrations. Final COPCs were sl ected
based on a conservative screening of noncancer and cancer risks. EPCsfor soil contaminants
were calculated using appropriate formulae presented in USEPA guidance (USEPA, 20023).
The COPCs selected for and evaluated in the risk assessment were an accurate reflection of the
key contaminants at each ste.

Noncarcinogenic and carcinogenic risks associated with exposure to soil were evaluated for the
on-ste worker, congtruction worker and resident. A residential scenario wasincluded at the
request of MBOH athough future resdentid land-use at thisSte is consdered unlikely. Maine
Y ankee hasindicated their intention to implement deed redtrictions to limit future development of
Bailey Point to indudtrid/commercid land-use. This redtriction and the presence of the ISFISI
suggest that future resdential development on Bailey Point is highly unlikely. Therefore, the risk
estimates developed for the residentia scenario should not be considered to reflect future
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potentia risks and should not be the sole basis for risk management decisons. A summary of
the non cancer and cancer risks are provided below.

Non Cancer Risks

A summary of the noncarcinogenic risks associated with exposure around Bailey Point is
presented in Table 5-14. The noncarcinogenic risks for al exposure scenarios except the child
resdentia exposure scenario were at or below an HI of 1.0. The HI based on a6-year
childhood exposure duration was dightly above 1.0 for the Warehouse 2/3 (HI of 1.2) and 345
kV Transmisson Lines (HI of 1.1). Exposure to arsenic and iron account for the mgority of the
non-carcinogenic risksinthisarea. Arsenic and iron are naturaly occurring dements and are
not related to plant activities. They are present in soils at concentrations associated with
background conditions. Eliminating the risks associated with exposure to arsenic and iron
resultsin alowering of the noncarcinogenic risk estimate to below an HI of 1.0.The
noncarcinogenic risks from exposure to soils throughout the Bailey Point are below levels
considered to present a non cancer hazard to human hedlth..

Cancer Risks

A summary of the carcinogenic risks associated with exposure around Bailey Point is presented
in Table 5-15. Carcinogenic risks associated with exposure to soil were evauated for the
construction worker, on-site worker and resident and are discussed below.

The carcinogenic risks associated with exposure to soil for the congtruction worker scenarios
were dl a or below the lower end of the USEPA target risk range (i.e., below 10°) and below
MDEP target risk level of 10°. No individua constituents were present in soils a
concentrations associated with an individual cancer risk level greater than 1 x 10° risk. These
risk estimates indicate that short-term intense exposure to both surface and subsurface soils
throughout the Bailey Point does not present a Sgnificant hedlth risk.

The carcinogenic risks associated with exposure to soil for the on-Site worker were at or below
the MDEP target risk level and within or below the USEPA target risk range. Carcinogenic
risks ranged from 3.1 x 107 for the Bailey Farmhouse (CT exposure) to 1.9 x 10° for Plant
Area (RME exposure). Only two congtituents are present in soil at concentrations associated
with individual risk level greater than 10° and include arsenic and cPAHs. No constituents are
present in soils at a concentration associated with an individual risk level grester than 10° .

Exposure to arsenic presents the greatest risk to the on-ste worker. Asdiscussed in Section
4.7.1 arsenic has been detected throughout Bailey Point at concentrations associated with
background conditions. Arsenic was not utilized or produced by any plant-related activities.
Removing arsenic from the risk caculations results in lower carcinogenic risk estimates to be
between 9.9 x 10° for 345 kV Transmission Lineto 1.5 x 10° for the Plant Area. CPAHSs
becomes the only congtituent present in soils a concentrations associated with individual cancer
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risks greater than 10° (Plant Area and Warehouse 2/3), and no congtituents are present in soils
a concentrations associated with individual cancer risks grester than 10° . These risk estimates
indicate that long-term exposure to soil by an on-ste worker does not present a sgnificant
hedth risk.

The carcinogenic risks based on direct contact and incidenta ingestion of soil under the
resdentia scenario were within the USEPA target risk range. The resdentid risks under the CT
exposure scenarios were al below the MDEP target risk of 1 x 10° and ranged from 1.2 x 10°
® (Bailey Farmhouse) to 6.5 x 10° (Plant Area). The residential risks under the RME exposure
scenarios exceeded the MDEP target risk level of 1 x 10” for al areas except Bailey
Farmhouse and ranged from 7.9 x 10° (Bailey Farmhouse) to 4.8 x 10° (Plant Area) (see
Table 5-15). CPAHsand arsenic are present in soils at concentrations associated with a
greater than a10° risk level

The risk estimates devel oped for the construction and on-Site worker scenarios indicate that
future exposure to soils a Bailey Point under acommerciad/industria land use do not present a
ggnificant hedth risk. Although some compounds were detected in these soils at concentrations
greater than their PAL, the risks based on site- pecific exposure considerations are below levels
of concern. Arsenic and cPAHSs are the only congtituents present in soils at concentrations
associated with an incrementa cancer risk to the on-Site or construction worker greater than 1 x
10°® and no constituents are present a concentrations associated with an incremental cancer risk
to the on-site or construction worker greater than 1 x 10°. Based on these risk estimates, no
additiond actions are considered necessary to reduce human hedlth risks from exposure to
surface soils a this ite.

Subsurface Soils

Residua contamination was detected in subsurface soils a the Plant Area, Warehouse 2/3, 345
kV Transmisson Line Area, and Bailey Farmhouse. Key contaminants present in these soils
include PAHs and EPH. A hypothetica construction worker scenario was devel oped
consstent with USEPA guidance to evauate potentia risks from exposure to subsurface soil.
The scenario assumes short-term but intense exposure to soil. The noncarcinogenic risk
estimates for this scenario were dl below an HI of 1.0 (see Table 5-14). The carcinogenic
risks for this scenario were al below the MDEP target risk level of 1 x 10 and ranged from
3.9x 10" (Bailey Farmhouse) to 1.6 x 10° (Plant Area) (see Table 5-15). No compounds
were present at concentrations associated with an individual cancer risk above 1 x 10°. These
risk estimates indicate that future exposure to subsurface soils at Bailey Point do not present a
ggnificant hedlth risk. No additiond actions are considered necessary to reduce human hedlth
risks from exposure to subsurface soils a this Site.

Sediments

Residud contamination was detected in sediments collected from the intertida and subtidal
portion of the Back River and Bailey Cove. PAH compounds were the key contaminants
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present in sediment.  Risk estimates were devel oped for the Commercid Shellfisherman and the
arearesdent. The routes of exposure included ingestion and derma contact with sediment.

The carcinogenic risk estimates for both receptors were within and below the USEPA target
risk range and at or below the MDEP target risk level (see Table 5-15). The noncarcinogenic
riskswere dl below atarget HI of 1.0 (see Table 5-14). Theserisk estimates indicate that
future exposure to sediments within the Back River do not present a sSgnificant hedth risk. No
additiond actions are consdered necessary to reduce human hedth risks from exposure to
Ssediments at thisSte.

Shellfish Tissue

Thisrisk assessment evauated the ingestion of shdllfish, including mussdls, dams, lobsters, and
lobster tomaley. The carcinogenic risk estimates for this route of exposure exceed both the
MDEP target risk level of 10° and the USEPA target risk range of 10° to 10 for &l species.
The carcinogenic risks ranged from 7.2 x 10° for ingestion of mussels (CT exposure) to 1.4 x
10 for ingestion of tomalley (RME exposure) (see Table 5-15). The noncarcinogenic risks
were greater than an HI of 1 for al species and ranged from 2 for the mussd (CT exposure) to
12 for the lobster tomdley (RME exposure) (see Table 5-14). Asdiscussed in Section 5.5.3,
the carcinogenic risks from the ingestion of arsenic in seafood may be overestimated by an
order of magnitude.

Carcinogenic and noncarcinogenic risks from ingestion of clams and mussdls obtained from the
reference | ocations were greater than the MDEP target risk level of 10° and the USEPA target
risk range of 10°® to 10* USEPA and exceeded an HI of 1.0 (see Tables 5-14 and 5-15). No
lobsters were collected from reference locations.

Smilar contaminants were detected in Site and reference clam and mussal sampleswith the
magority of contaminants being present at greater concentrations in the reference samples (see
Table 5-12). The concentration of individua PAH compounds, the primary contaminant in the
outfdl sediments, were actualy greater in the reference samples. There does not appear to be a
ggnificant difference between the chemica composition of the Site and reference samples. As
such, the risks from ingestion of biota appear to be the result of background conditions.

Groundwater

Residud contamination was detected in the groundwater collected from Bailey Point. A
resdential groundwater scenario was evauated to estimate potentia risks from groundwater
exposure under future unrestricted land use. The EPC were st at the average and maximum
detected concentration for both the CT and RME scenarios, respectively. The exposure
pathways included ingestion, inhdation and derma contact with groundweter.

The carcinogenic and noncarcinogenic risk estimates exceeded both the USEPA target risk
range and the MDEP target risk level. Exposure to arsenic was associated with an individud
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carcinogenic risk greater than 10™. Exposure to diddrin, heptachlor, trichloroethene and vinyl
chloride was associated with individua carcinogenic risk estimates greater than 10°. Exposure
to arsenic, iron, manganese and molybdenum were associated with noncarcinogenic HIs greater
than 1.0.

The following groundwater congtituents were detected at concentrations greater than their
respective MCL or MEG concentration: duminum, arsenic, boron, lead, manganese,
molybdenum, silver, sodium, thalium, dieldrin, heptachlor, 4-methylphenal, 1,1,1-
trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, ethylbenzene vinyl chloride and DRO
(see Table 5-13).

These risk estimates indicate that exposure to groundwater from the Bailey Point may present
hedth risks. Assuch, the CM S should evaluate potentia corrective actions to either reduce
exposure to or reduce contaminant concentrations in groundwater.

Produce

This risk assessment evauated the potentid risks from contaminant uptake and ingestion of
homegrown produce. Contaminant concentrations in produce were estimated using chemica
specific bioconcentration factors and site- pecific surface soil concentrations (USEPA, 1998f).
The noncarcinogenic risks were al below an HI of 1.0 except for Warehouse 2/3 and ranged
from 0.2 for produce grown in at Bailey Farmhouse to 1.3 for produce grown in the Warehouse
2/3 area (see Table 5-14). The carcinogenic risks were al above the MDEP target risk level
and ranged from 2.9 x 10” for produce grown in the Bailey Farmhouse to 2.2 x 10 for
produce grown in the Plant Area (see Table 5-15).

Therisksfrom ingestion of homegrown produce presents the greatest risks to the future resident
and in some areas is up to two orders of magnitude greater than the risks associated with direct
contact and incidenta ingestion exposure to soil (see Table 5-15).

5.10 Uncertaintiesand Limitations

The quantitative risk estimates are based on a considerable number of assumptions,
extrgpolations and uncertainties. Areas of uncertainty are associated with most aspects of the
project including sampling and andysis, data evaluation, estimating exposure point
concentrations, quantifying exposure parameters and quantifying toxicity dose-response
evauations. Each of these areas may result in an under- or overestimate of risk as described
below.

The data used to estimate EPC were from sampling data biased high. Soil, sediment and
groundwater samples were collected from known or suspected areas of contamination and may
not accurately reflect actua exposure to various receptors. In addition, long term exposure was
evaluated based on current conditions with no correction for chemicd dilution, dispersion or
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degradation. It isextremely unlikely that Ste conditions will remain unchanged for the next 25 to
30 years.

Arsenic and iron were retained as COPCs and carried through in the risk assessment. As
discussed in Sections 4.7.1 and 4.8.1.1, these metds are naturaly occurring and were present
at the ste typically within reference concentrations (see Tables 4-2 and 4-6 through 4-20). A
ggnificant portion of the estimated carcinogenic risk is attributed to exposure to arsenic and
would be present regardless of the impacts of previous Site activities.

Exposure parameters used to estimate frequency, duration and intengity of exposure were
typicaly based on conservative exposure assumptions (i.e., 95 percentile ingestion rates, surface
aress, €tc.). However, many exposure parameters are based on limited scientific data (i.e.,
adherence factors and dermad absorption factors) and are only estimates of what may actually
be occurring.

The toxicity data used in this evauation is based on uncertainty as reflected in the use of
modifying and uncertainty factors. Some toxicity factors were based on route-to-route
extrapolations and from sub-chronic to chronic effects. The effect of these uncertaintiesis not
know and may under- or over-estimaterisk. Toxicity datawere not avallable for dl
compounds detected at the site and therefore exposure may have been underestimated. This
was most apparent in evauation the dermal route of exposure. Chronic toxicity factors were
used to eva uate subchronic childhood exposure to soils and therefore, may have overestimated
the potentia risks to this population.

Sufficient quantitetive toxicity information was not avallable for seven organic compounds
detected in soil and sediment including acenaphthaene, 2-hexanone, benzo(g,h,i)perylene,
phenanthrene, endrin adehyde, 2- methylnaphthalene and carbazole. These compounds were
carried through as COPCs but the risk from exposure to these constituents could not be
quantified. Of these, two compounds were detected at very low frequency and a very low
concentrations and are not considered to be siterelated. These compounds are 2-hexanone
(detected in 1 of 61 s0il samples and no sediment samples) and endrin addehyde (detected in 2
of 34 soil and 1 of 33 sediment samples). The remaining five compounds were commonly
present throughout the site and included, acenapthdene, 2-methylngphthaene,
benzo(g,h,i)perylene, phenanthrene and carbazole. The lack of sufficient toxicity informetion for
these compounds may underestimate the totd risk, however, these compounds were
associated, both in their distribution and concentration, with other PAH compounds that were
quantitatively evauated

These same compounds and some additiona pesticide compounds lacking sufficient quantitetive
toxicity information were dso detected in shdlfish. However, the distribution and concentration
of these compounds were indistinguishable from reference samples and are attributed to
background conditions.
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There are limited scientific datato quantify the uptake of soil contaminantsin produce. The
bioconcentration factors used in this risk assessment are conservative vaues and likely
overestimate the contaminant concentration in produce. Bioconcentration factors however,
were not available for al compounds detected in soils and therefore may underestimate the totdl
contaminant concentration in produce.

The risks from ingestion of seafood are likely overestimated because of the assumption that the
arsenic present in these samplesisin the toxic inorganic form. The ATSDR reports that 80 to
99 percent of arsenic is seafood is present in the nontoxic organic form.

These are some of the uncertainties inherent in this basdine HHRA. Their effect on the overdl
risk estimates cannot be quantified. However, the standard assumptions developed by the
regulatory agencies and used in this risk assessment are sdected to render the find risk
estimates as conservative in part to offset the uncertainties
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