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1.0

INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Addendum to the
Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation
(SRFI) Interim Final Report on behalf of Zeneca Inc. (Zeneca) for their former
manufacturing facility in Dighton, Massachusetts (Site). Zeneca began the phased
closure of the manufacturing facility in 1994. In 1994, Zeneca entered into the voluntary
RCRA Corrective Action Program and conducted extensive investigations under the
Voluntary RCRA Corrective Action Program, as well as under the Massachusetts
Contingency Plan (MCP). On May 14, 2004, Zeneca and the United States
Environmental Protection Agency (USEPA) entered into an Administrative Order on
Consent (Consent Order) for the completion of the RCRA Corrective Action.

Zeneca submitted the draft SRFI Interim Final Report to USEPA on April 20, 2007.
Several rounds of USEPA comments and Zeneca responses followed. During 2009,
Zeneca completed additional investigation activities to address identified data gaps in
the SRFI. Zeneca and USEPA agreed to revise the draft SRFI Interim Final Report in
accordance with the USEPA comments/Zeneca responses and to present the results for
the additional SRFI investigation activities in an SRFI Interim Final Report' Addendum.
This SRFI Interim Final Report Addendum presents results for additional field
investigation work conducted at the Site during the time period from May to
October 2009. The results are compared to applicable screening criteria and used to
further define the nature and extent of contamination at the Site. The results are also
evaluated relative to the Site conceptual model and conclusions presented in the SRFI

report.
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2.0

SRFI ADDENDUM SCOPE OF WORK

The proposed additional SRFI activities to address identified data gaps were presented

.in a letter to USEPA dated March 13, 2009. USEPA approved the scope of work on

April 30, 2009. The work tasks for the SRFI Addendum include the following:

¢ Install two new monitoring wells MW-37-5 and MW-31R-S

e Collect and analyze a round of groundwater samples from selected monitoring wells
including the two new monitoring wells

¢ Collect and analyze four surface water samples from the Encapsulated Lagoon

e Collect and analyze eight surface soil samples from the Encapsulated Lagoon and
four surface soil samples from the Former Service Station Area

¢ Contact City of Dighton, Water Department and obtain any records of private wells
in the neighborhoods of Muddy Cove Land and Water Street

Although not part of the USEPA approved scope of work for the SRFI Addendum, a
sample was collected of surface water discharging from the Encapsulated Lagoon into
the Route 138 roadside ditch. Also, sampling was performed for the RSO Service Station
during 2007, 2008, and 2009. The results for these additional activities are included in
this report for completeness.

015620 (27)
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3.0 FIELD ACTIVITIES

The following subsections describe the field activities conducted for the SRFI
Addendum.

3.1 NEW MONITORING WELL INSTALLATIONS

Two new monitoring wells (MW-31R-S and MW-37-S) were installed at the locations
shown on Figure3.1. Stratigraphic and instrumentation logs are presented in
Appendix A. Monitoring well completion details are included in Table 3.1.

Monitoring well MW-31R-S replaces MW-31-5 located south of the former Main Office
in AOC3 and monitoring well MW-37-5 is used to further define groundwater chemistry
in the shallow overburden, north of the former MP Building. Boreholes and monitoring
wells were installed using hollow-stem auger techniques. At each of these locations,
pilot boreholes were drilled in order to collect stratigraphic information and soil samples
for grain size analyses to aid in the design of the monitoring wells. At the pilot borehole
for MW-31R-S, a grain size sample was collected over the depth interval of 8 to 16 feet
below ground surface (bgs). At the pilot borehole for MW-37-5, a grain size sample was
collected over the depth interval of 12 to 22 feet bgs. The borehole logs and grain size
distribution results are presented in Appendix A.

The new wells were developed using a surge block and pumping. While developing
both wells went dry and continued to have high turbidity. However, reduced turbidity
levels of 0 NTU at MW-37-5 and 71.5 NTU at MW-31R-S were achieved during low flow
groundwater sampling. Well development logs are presented in Appendix B.

3.2 WATER LEVEL MEASUREMENTS

Prior to collection of the groundwater samples, a round of water level measurements
was collected on June 3, 2009. The depth-to-water measurements were used to calculate
the groundwater elevations at each well, and are presented in Table 3.2. Groundwater
contours for June 3, 2009 are shown for the shallow overburden, the deep overburden/
weathered bedrock, and the bedrock on Figures 3.2, 3.3, and 3.4, respectively.

Upon comparison of the water level data for June 3, 2009 to the data presented in the
SRFI Report, the groundwater flow conditions have been relatively consistent during all
water level measuring events (i.e., January 2004, August 2005, May 2006, and June 2009).
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3.3 GROUNDWATER SAMPLE COLLECTION

Groundwater samples were collected at the wells listed in the SRFI Addendum scope of
work, during the period from June 9 to October 6, 2009, with the following exceptions.
Monitoring wells OW-2, MW-10, and MW-21-12 were not accessible as these wells are
located in a low topographic area and were flooded at the time of sampling. Wells
MW-2, TW-2, GP-414S, GP-418S, and GP-419S were not found and appear to be covered
over. A sample key summarizing the samples collected is presented in Table 3.3.
Monitoring well purge records are presented in Appendix C.

Groundwater samples were analyzed for the following parameters:

e TCL VOCs including 1,2,3-trichlorobenzene
e TCL SVOCs including aniline
e TAL metals (total)

e PCBs (aroclors), and PCBs (homologues) if the concentration of PCB aroclors is
greater than 500 pg/L

opH

Groundwater samples were also analyzed for the following parameters in order to
provide biodegradation information for the Corrective Measures Study:

e Ammonia

e TAL metals (dissolved)

¢ Oxidation-Reduction Potential (ORP)
¢ Dissolved Organic Carbon

¢ Nitrate/Nitrite

e Sulfate

e Alkalinity
e Chloride
e CO;

In accordance with the SRFI Addendum scope of work, PCB homologues were to be
analyzed only if the total PCB aroclor concentration exceeded 500 ug/L. None of the
groundwater samples had total PCB aroclor concentrations greater than 500 pg/L and
therefore no homologue analyses were performed.
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The groundwater analytical results are presented in Table 3.4. The data validation
report is presented in Appendix D.

34 SURFACE WATER SAMPLING

Four surface water samples were collected on August4, 2009 from the Encapsulated
Lagoon area. Surface water sampling locations are shown on Figure 3.5, and the sample
key is presented in Table 3.3. Surface water samples were analyzed for the following

parameters:

e TCL VOCs including 1,2,3-trichlorobenzene
¢ TCL SVOCs including aniline
o TAL metals (filtered and total)

e PCBs (aroclors), and PCBs (homologues) if the concentration of PCB aroclors is
greater than 500 ug/L

e Hardness
° pH
e Total Organic Carbon (TOC)

In accordance with the SRFI Addendum scope of work, PCB homologues were to be
analyzed only if the total PCB aroclor concentration exceeded 500 ug/L. Since none of
the surface water samples had total PCB aroclor concentrations greater than 500 pg/L,
no homologue analyses were performed.

In addition, one sample of surface water discharging from the Encapsulated Lagoon to
the Route 138 roadside ditch was collected on December 12, 2008. The surface water
sample location is shown on Figure 3.5. The sample was analyzed for the following

parameters:

e TCL VOCs (including 1,2,3-trichlorobenzene)
e TCL SVOCs (including aniline)

e TAL metals (filtered)

e PCBs (aroclors)

e Hardness

opH
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Analytical results are presented in Table 3.5. The data validation report is presented in

Appendix D.

3.5 SURFACE SOIL SAMPLING

A total of eight surface soil samples were collected in the Encapsulated Lagoon and four
surface soil samples were collected in the Former Service Station Area during the period
of August4 to August5, 2009. Sampling locations are shown on Figure 3.5 and the
sampling key is presented in Table 3.3.

A surface soil sample was collected at each designated location by using a clean acetate
liner inside a MacroCore® sampler. The MacroCore® sampler was advanced 1 foot into
the ground. The sampler was then retrieved and the liner removed with the soil sample

inside.
Surface soil samples were analyzed for the following parameters:

e TCL VOCs (including 1,2,3-trichlorobenzene)
e TCL SVOCs (including aniline)
e TAL metals

e PCBs (aroclors), and PCBs (homologues) if the concentration of PCB aroclors is
greater than 500 pg/kg

In accordance with the SRFI Addendum scope of work, PCB homologues were to be
analyzed only if the total PCB aroclor concentration exceeded 500 pg/kg. Surface soil
samples collected at five locations had total PCB aroclor concentrations greater than
500 pug/kg, and were subsequently analyzed for PCB homologues. One sample (55-554)
was located in the Former Service Station Area; four samples were located in the
Encapsulated Lagoon area, and include S5-L1, S5-1.2, S5-L3, and SS-L6.

Analytical results are presented in Tables 3.6A to 3.6D. The data validation report is
presented in Appendix D.
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3.6 PRIVATE WELL INVESTIGATION

Officials at the Dighton Town Hall and the Town Building Inspector were contacted on
October 8, 2009 and October 14, 2009, respectively and they indicated that they had no
records of private wells located along Water Street and Muddy Cove Lane.
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4.0

SCREENING CRITERIA

The soil and groundwater analytical data were compared to MCP Method 1 Standards
and USEPA Preliminary Remediation Goals (PRGs). Ecological criteria were also used
to screen surface water data for the Encapsulated Lagoon and sediment data for
Taunton River. Descriptions of the criteria and their applicability to the Site are
described in the following sections.

4.1 SOIL CRITERIA

Massachusetts Contingency Plan Method 1 Standards

For risk characterization purposes, the MCP Method 1 criteria for categorizing soils are
based on the frequency and intensity of use for adults and children, and on potential
accessibility.

In accordance with the MCP 310 CMR 40.0933, the frequency of use can be either "high"
or "low" according to the following criteria:

"1. Children's frequency of use shall be characterized as high if:

a. any children reside, attend school or attend day care at the disposal site; or
b. large numbers of children visit the disposal site, regardless of any one child's
frequency of visitation.

2. Adults' frequency of use shall be characterized as high when they reside at the disposal
site, or when they work at the disposal site on a continuing basis [i.e., full days or shifts
of eight or more hours per day on a continuing basis].

3. Children's or adults' frequency of use shall be characterized as low when they are present
at the disposal site, but only as infrequent visitors; or when workers are present at the
disposal site for only short periods of time [ie., less than two hours per day on a
continuing basis, or for full days or shifts on a sporadic basis].

4. It shall be presumed that children may be present at the disposal site unless it can be
demonstrated that access by children age 15 and younger is specifically restricted or that
such children are highly unlikely to be present, in which case children may be considered
to be "Not Present".

015620 (27)
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The intensity of use can be either "high" or "low" according to the following criteria.

1. "Site Activities and Uses which have the potential to disturb soil and thus result in either
direct contact with the soil itself or inhalation of soil-derived dust shall be characterized
as high intensity use. Examples of such activities include, without limitation, gardening,
digging, and recreational sports.

2. Passive activities which do not disturb the soil, such as walking, shopping, and bird
watching shall be characterized as low intensity use."

The accessibility of the soils can be categorized as "accessible", "potentially accessible", or
"isolated" according to the following criteria:

"Soil shall be characterized as "accessible" if it is located less than three feet below the surface,
and the surface is not completely covered by pavement. For buildings having earthen floors, the
floor shall be considered as the soil surface.

Soil shall be characterized as "potentially accessible" if it is located at a depth of 3 to 15 feet below
the surface (with or without pavement), or if the soil is located less than three feet from the
surface in an area completely paved.

Soil shall be characterized as "isolated" if it is located at a depth greater than 15 feet below the
surface, or if the soil is covered completely by a building or other permanent structure which does
not have earthen floors, regardless of depth. Soil located at a depth greater than three feet below
the earthen floor of a building or other permanent structure shall also be characterized as

"isolated"."
Using the above definitions, soil would be classified as Category S-1 if either:

a) "the soil of concern is accessible, pursuant to 310 CMR 40.0933(4)(c)1., and either:

b) the soil is currently used for growing fruits or vegetables for human consumption, or if it
is reasonably foreseeable that the soil may be put to such use; or

C) a child's frequency or intensity of use is considered to be high pursuant to
310 CMR 40.0933(4)(b) and (c); or

d) an adult's frequency and intensity of use are both considered to be high pursuant to
310 CMR 40.0933(4)(b) and (c); or

e) the soil is potentially accessible, pursuant to 310 CMR 40.0933(4)(c)2., and a child's
frequency and intensity of use are both considered to be high pursuant fto
310 CMR 40.0933(4)(b) and (c)."
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or as Category S-2 if either:

n (a)

(b)

the soil is accessible, pursuant to 310 CMR 40.0933(4)(c)1., and:

i)

ii)

a child's frequency and intensity of use are both considered to be low pursuant to
310 CMR 40.0933(4)(b) and (c); or

children are not present at the disposal site and either (but not both) the adults'
frequency or intensity of use is considered to be high, pursuant to
310 CMR 40.0933(4)(b) and (c); or

the soil is potentially accessible, pursuant to 310 CMR 40.0933(4)(c)2., and:

i)

if)

either (but not both) a child's frequency or intensity of use is considered to be
high pursuant to 310 CMR 40.0933(4)(b) and (c); or

children are not present at the disposal site and an adult's frequency and
intensity of wuse are both considered to be high pursuant to
310 CMR 40.0933(4)(b) and (c)."

Soil shall be classified as Category S-3 if either:

a)
b)
i)
i)
c)
USEPA PRGs

"the soil is accessible, pursuant to 310 CMR 40.0933(4)(c)1., and children are not
present at the disposal site and an adult's frequency and intensity of use are both
considered to be low pursuant to 310 CMR 40.0933(4)(b) and (c); or

the soil is potentially accessible pursuant to 310 CMR 40.0933(4)(c)2., and:

a child's frequency and intensity of use are both considered to be low pursuant to
310 CMR 40.0933(4)(b) and (c); or

a demonstration has been made that children are not present at the disposal site,
and either an adult's frequency or intensity of use is considered to be low
pursuant to 310 CMR 40.0933(4)(b) and (c); or

the soil is isolated pursuant to 310 CMR 40.0933(4)(c)3., regardless of any receptor's
frequency or intensity of use."

USEPA Region 1 uses USEPA Region 9 PRGs as screening criteria. The Region 9 PRGs
have been harmonized with similar risk-based screening levels used by Regions 3 and 6
into a single table: "Regional Screening Levels (RSL) for Chemical Contaminants at
Superfund Sites." The Region 9 Regional Screening Levels (hereinafter called "USEPA
PRGs") are risk-based concentrations in environmental media (soil, air, and water) that
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are considered to be protective of humans, including sensitive groups, over a lifetime.
The PRGs are chemical concentrations that correspond to fixed levels of risk (i.e., either a
one-in-one-million (106) cancer risk or a non-carcinogenic hazard quotient of 1). The
PRGs can be accessed at www.epa.gov/region09/waste/sfund/prg/index.html.
According to USEPA, exceeding a PRG suggests that further evaluation of the potential
risks that may be posed by the Site contaminants is appropriate; however, PRGs are not

cleanup levels.

The PRGs are based on exposure pathways for which generally accepted methods,
models, and assumptions have been developed (i.e., ingestion, dermal contact, and
inhalation) for specific land-use conditions (i.e., residential or industrial). For the
industrial land use appropriate for the Site, the PRGs for soil are based on the following
exposure pathways: ingestion, inhalation of particulates, inhalation of volatiles, and

dermal absorption.

The Dighton on-Site soil data including the surface soil data presented in this SRFI
Addendum are screened against the industrial soil PRGs.

Summary of Soil Criteria for SRFI Addendum

Based on the current frequency and intensity of use and on potential accessibility, the
surface soil on the Site would be categorized as S-2 or S-3. The following system for
comparison to criteria was employed:

On-Site Soils

Surface soils (0 to 1 ft bgs):

e Unpaved: S-2/GW-2and S-2/GW-3 and USEPA PRGs

Surface soils within the PPA area:

e Unpaved: S5-2/GW-1,5-2/GW-2,5-2/GW-3, and USEPA PRGs

All surface soil samples were collected in unpaved areas.
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www.epa.gov/region09/waste/sfund/prg/index.html

4.2 GROUNDWATER CRITERIA

The MCP distinguishes between three different groundwater categories, as described
below (310 CMR 40.0932).

"Groundwater at all disposal sites shall be considered a potential source of discharge to surface
water and shall be categorized, at a minimum, as category GW-3. The site, receptors, and
exposure information identified in 310 CMR 40.0904 through 40.0929 shall be used in
conjunction with the criteria listed below to determine if the groundwater shall also be
categorized as GW-1 andfor GIW-2.

Groundwater Category GW-1 Except as provided by 310 CMR 40.0932(5), groundwater shall
be defined as GW-1 if the groundwater is located:

(a) within a Current Drinking Water Source Area; or

(b) within a Potential Drinking Water Source Area.

Groundwater Category GW-2. Groundwater shall be defined to be in category GW-2 if it is
located within 30 feet of an existing occupied building or structure, and the average annual depth
to groundwater in that area is 15 feet or less. Category GW-2 groundwater is considered to be a
potential source of vapors of oil and/or hazardous material to indoor air.

MassDEP defines Current Drinking Water Supply Areas as:

o within the Zone II for a public water supply;

e within the Interim Wellhead Protection Area for a public water supply;

e within 500 feet of a private water supply well; or

o within the Zone A of a Class A surface water body used as a public water supply.

Potential Drinking Water Source Areas are defined as groundwater located:

o greater than 500 feet from a public water supply distribution pipeline, unless the
groundwater is located under a parcel of land or a facility where any portion of that parcel of
land or facility is located less than 500 feet from a public water supply distribution pipeline;

o within an area designated by a municipality specifically for the protection of groundwater
quality to ensure its availability for use as a source of potable water supply protection zones
(e.g., Aquifer Protection District or Zone); or
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e within a Potentially Productive Aquifer that has not been excluded as a Non-Potential
Drinking water Source Area.

A Potentially Productive Aquifer (PPA) is a medium yield aquifer that has a
transmissivity of between 10,000 and 30,000 gpfd and a yield of 100 to 300 gpm. A
portion of the overburden in the northeast section of the Site was identified by the
MassDEP as a PPA, based on information included in the United States Geological
Survey (USGS) 1973 Hydrogeologic Investigations Atlas HA-460 "Water Resources of
the Taunton River Basin, Southeastern Massachusetts (Williams etal., 1973). As
presented in Section 7.4 of the SRFI Report, an area on Site and off Site to the east was
identified that had transmissivity values between 10,000 and 30,000 gallons per day.
This area is referred to as a MYTA.

Presently, there are no existing structures on the Property other than the Pump House
and the temporary Office Trailer. However, there are no current deed restrictions for
AOC1, 2, 4, and 5 preventing future structures from being built and therefore, Class
GW-2 could apply to these areas in the future. In AOC3, a Grant of Environmental
Restriction (GER) has been established that requires the potential presence of indoor air
issues to be evaluated for any new buildings.

Consistent with the SRFI Report, the groundwater analytical data for this SRFI
Addendum were compared to the MCP Method 1 criteria as follows:

Overburden Groundwater:

e Within PPA and MYTA on the east part of the Site (includes part of AOC1): GW-11,
GW-2, and GW-3
e Elsewhere at the Site (remainder of AOC1, and AOCs 3-5): GW-2 and GW-3

Deep Overburden/Weathered Bedrock:

e Within PPA and MYTA: GW-12 and GW-3 (the depth to the deep overburden is
greater than 15 feet and, therefore, too deep for GW-2 to apply)

e Flsewhere at the Site: GW-3

Overburden groundwater data within the MYTA is screened against the GW-1 criteria to be conservative
even though the MYTA is not specifically designated as a PPA.

The presence of sand and gravel deposits are the basis of the PPA designation in the Dighton area.
However, weathered bedrock groundwater data within the MYTA is screened against GW-1 criteria to be

conservative.
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Bedrock Groundwater:

e GW-3 (the depth to the water bearing fractures are greater than 15 feet, therefore
GW-2 does not apply)

4.3 SURFACE WATER QUALITY CRITERIA

USEPA developed Ambient Water Quality Criteria (AWQC) for freshwater and salt
water that are protective of human health and the aquatic environment. The AWQC are
included in the screening of surface water data, as well as the ecological screening
values (ESVs) used in the ecological risk assessment (CRA, 2007). For parameters
chromium, copper, lead, and zinc, Site-specific hardness-based criteria were calculated
using a measured hardness value of 50 mg/L.

44 SEDIMENT CRITERIA

When available, threshold effect concentrations (TEC) values (MacDonald et al., 2000)
were used to screen chemicals in aquatic sediments. The TEC values are based on a
variety of other sediment quality guidelines, such as NOAA's ER-L values and Ontario's
LEL. The TEC values are also recommended as screening values by the Commonwealth
of Massachusetts. If a TEC value was unavailable, sediment quality values presented in
USEPA Region V were used. As a final source, sediment quality values from NOAA
(1999) were used. These criteria are collectively referred to as the ESVs in the text.
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5.0

DATA EVALUATION

5.1 FORMER SERVICE STATION AREA SURFACE SOIL

5.1.1 INSIDE PPA

One surface soil sample, S5-551, was collected within the Potentially Productive Aquifer
(PPA), as indicated on Figure 3.5. The analytical results for SS5-SS1 are presented in
Table 3.6A, and are compared to S-2/GW-1, S-2/GW-2, S-2/GW-3, and USEPA PRGs.
Parameter concentrations that exceeded any of the corresponding screening criteria are
indicated in Table 3.6A, and are summarized in the following table.

USEPA PRGs
USEPA Range of Maximum
PRGs Detections/ Detected Detect
Compound Criteria Samples  Exceedances  Values Location
(mg/kg) (mg/kg)
Arsenic 1.6 1/1 1 3.2 55-551

Only arsenic was detected in the sample at S5-551 at a concentrations above the
screening levels. However, the concentration of arsenic at S5-551 was within the range
of background concentrations (1.4 to 4.9 mg/kg for the Site soils) as reported in the SRFI
report and therefore is not Site related.

5.1.2 OUTSIDE PPA

Three surface soil samples (S5-552, S5-SS3, S5-554) were collected outside the PPA, as
indicated on Figure 3.5. The analytical results for these soil samples are presented in
Table 3.6B, and are compared to S-2/GW-2, 5-2/GW-3, and USEPA PRGs. Parameter
concentrations that exceeded any of the corresponding screening criteria are indicated in
Table 3.6B, and are summarized in the following tables.

S-2/GW-2
Rangeof Maximum
§-2/GW-2  Detections/ Detected Detect
Compound Criteria Samples  Exceedances Values Location
(mg/kg) (mg/kg)
Lead . 300 3/3 1 34.9 - 368 SS-SS3
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S-2/GW-3
Range of Maximum

S-2/GW-3  Detections/ Detected Detect
Compound Criteria Samples Exceedances Values Location
(mg/kg) (mg/kg)
Lead 300 3/3 1 34.9 - 368 55-553
USEPA PRGs
Range of Maximum
S§-2/GW-2  Detections/ Detected Detect
Compound Criteria Samples Exceedances Values Location
(mg/kg) (mg/kg)
Benzo(a)pyrene 0.21 3/3 1 0.044 - S5-552
0.24

These data indicate that lead and benzo(a)pyrene were each detected in one of the three
surface soil samples at concentrations that are slightly higher than the screening criteria.
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6.0

ENCAPSULATION LAGOON SURFACE SOIL

6.1 INSIDE PPA

One surface soil sample, SS-L3, was collected within the Encapsulated Lagoon and along
the edge of the PPA, as indicated on Figure 3.5. The analytical results for this soil
sample are presented in Table 3.6C, and are compared to S-2/GW-1, S-2/GW-2,
S-2/GW-3, and USEPA PRGs.
corresponding screening criteria are indicated in Table 3.6C, and are summarized in the

following tables.

S-2/GW-1

Compound

Total PCBs

S-2/GW-2

Compound

Total PCBs

S-2/GW-3

Compound

Total PCBs

USEPA PRGs

Compound

Arsenic
Aroclor-1248
Aroclor-1254
Total PCBs

S-2/GW-1
Criteria

(mg/kg)
3

S-2/GW-2
Criteria
(mg/kg)

3

S-2/GW-3
Criteria

(mg/kg)
3

USEPA
PRGs
Criteria

(mg/kg)

1.6
0.74
0.74
0.74

Detections/
Samples

1/1

Detections/
Samples

1/1

Detections/
Samples

1/1

Detections/
Samples

1/1
1/1
1/1
1/1

Exceedances

Exceedances

Exceedances

Exceedances

= e

Range of
Detected
Values

(mg/kg)
4.62

Range of
Detected
Values

(mg/kg)
4.62

Range of
Detected
Values

(mg/kg)
4.62

Range of
Detected
Values

(mg/kg)

6.6

3.3

1.1
4.62

Parameter concentrations that exceeded any of the

Maximum
Detect
Location

SS-1L3

Maximum
Detect
Location

SS-13

Maximum
Detect
Location

SS-13

Maximum
Detect
Location

SS-L3
SS-L3
S5-L3
SS-1L3
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These data indicate that PCBs were detected at SS-L3 at a concentration above the
screening levels. Arsenic was also detected at a concentration above the corresponding
PRG; however, the detected concentration is only slightly higher that the range of
background levels for arsenic.

6.2 OUTSIDE PPA

Seven surface soil samples (S5-L1, SS-L2, SS-14, SS-L5, SS-L6, SS-L7, SS-L8) were
collected from the Encapsulated Lagoon outside the PPA, as indicated on Figure 3.5.
The analytical results for these soil samples are presented in Table 3.6D, and are
compared to 5-2/GW-2, 5-2/GW-3, and USEPA PRGs. Parameter concentrations that
exceeded any of the corresponding screening criteria are indicated in Table 3.6D, and are
summarized in the following tables.

S-2/GW-2
Rangeof  Maximum
S-2/GW-2  Detections/ Detected Detect
Compound Criteria Samples Exceedances Values Location
(mg/kg) (mg/kg)
1,24- 70 4/7 1 0.0021] - 94 SS-1.2
Trichlorobenzene
Chlorobenzene 3 3/7 1 0.0016] - 14 SS-1.2
Total PCBs 3 7/7 2 0.01] - 4.82 SS-1L1
S-2/GW-3
Rangeof  Maximum
§-2/GW-3  Detections/ Detected Detect
Compound Criteria Samples  Exceedances Values Location
(mg/kg) (mg/kg)
Total PCBs 3 7/7 2 0.01] - 4.82 SS-11
USEPA PRGs
USEPA Range of Maximum
PRGs Detections/ Detected Detect
Compound Criteria Samples Exceedances Values Location
(mg/kg) (mg/kg)
Aroclor-1248 0.74 4/7 3 0.13-34 SS-1.1
Aroclor-1254 0.74 7/7 2 0.0092] - 1.2 S5-11
Arsenic 1.6 7/7 7 53-10.5 SS-L1
Benzo(a)pyrene 0.21 4/7 1 0.015] - 0.31 SS-L1
Total PCBs 0.74 7/7 3 0.01] -4.82 SS-11
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The analytical results indicate that 1,2,4-trichlorobenzene, chlorobenzene, PCBs, arsenic,
and benzo(a)pyrene exceeded the screening criteria in one or more samples. The highest
concentrations were detected at SS-L1 and SS-L2 located at the western end of the
Encapsulated Lagoon.
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7.0

ENCAPSULATED LAGOON SURFACE WATER

Five surface water samples (SW-L1, SW-L2, SW-L3, SW-1L4, DW-1) were collected at the
locations indicated on Figure 3.5. The analytical results for these surface water samples
are presented in Table 3.5, and are compared to Ecological Screening Values (ESVs) and
USEPA Ambient Water Quality Criteria.

Parameter concentrations that exceeded any of the corresponding criteria are indicated
in Table 3.5, and are summarized in the following table.

USEPA AWQC
USEPA Range of Maximum
AWQC Detections/ Detected Detect
Compound Criteria  Samples  Exceedances Values Location
(ug/L) (ug/L)
Bis(2-ethylhexyl) 2.2 4/5 3 20-32 SW-L1
phthalate
Arsenic 0.14 4/5 4 0.64] - 0.97] SW-L1
(dissolved)
Arsenic (total) 0.14 4/4 4 1.3-24 SW-14
Manganese 100 5/5 2 13.77-193 SW-1.2
(dissolved)
Manganese (total) 100 4/4 4 218 - 1,510 SW-14

The data indicate that only bis(2-ethylhexyl)phthalate, arsenic (dissolved and total), and
manganese (dissolved and total) were detected at concentrations above the screening
criteria. No parameters exceeded any of the USEPA screening levels in the surface water
sample collected at the discharge location, DW-1.

ESVs
Range of Maximum
ESV  Detections/ Detected Detect
Compound Criteria ~ Samples  Exceedances Values Location
(ug/L) (ug/L)
Manganese 80 5/5 4 13.7] - 193 SW-L2
(dissolved)
Manganese (total) 80 4/4 4 218-1,510 SW-14
Iron (total) 1,000 4/4 4 2,500 - 6,810 SW-L4
Lead (total) 1.32 4/4 2 0.17]-3.5 SW-L4
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The data indicate that only manganese (dissolved and total), iron (total), and lead (total)
were detected at concentrations above the screening criteria. No parameters exceeded
any of the ESV screening levels in the surface water sample collected at the discharge

location, DW-1.
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8.0

GROUNDWATER

The Addendum groundwater results are presented in Table 3.4. Historical groundwater
data are presented in Appendix F of the SRFI Report. For the SRFI, the following
parameters were identified as the primary constituents in the groundwater: arsenic,
lead, mercury, chlorobenzene, nitrobenzene, 1,2,4-trichlorobenzene, trichloroethene, and
PCBs. The following evaluation focuses on the distribution of these primary
constituents in the groundwater based on sampling performed since the SRFI (i.e., 2007
to 2009). The evaluation also compares the Addendum results to the concentrations

presented in the SRFI report.

8.1 OVERBURDEN GROUNDWATER

Figures 8.1 through 8.8 present chemical concentration contour plans for the overburden
groundwater for primary constituents arsenic, lead, mercury, chlorobenzene,
nitrobenzene, 1,2 4-trichlorobenzene, trichloroethene, and PCBs, respectively. The data
on the figures are from 2007 to 2009 where each value presented in pg/L is the most
recent result for any single location. Superimposed on Figures 8.1 to 8.8 are the
corresponding figures from the SRFI Report that presented the data from 2003 to 2006
where each point was the most recent result for that time period for any single location.
Since an isoconcentration figure for arsenic was not presented in the SRFI Report, a new
plan showing the arsenic results for the period 2003 to 2006 was developed and is
superimposed on Figure 8.1. For arsenic, lead, mercury, and PCBs, the data presented
on the figures are for samples collected from monitoring wells and the GP-400 series
mini wells. For chlorobenzene, nitrobenzene, 1,24-trichlorobenzene, and
trichloroethene, the data include samples from monitoring wells, the GP-400 series mini
wells, and the GP-600 and 700 series Geoprobe® samples. The GP-600 and 700 series
Geoprobe® sample data were not used for arsenic, lead, mercury, and PCBs figures
since results for these parameters can be significantly impacted by the presence of
sediments in the samples and water samples from the Geoprobe® borings typically have
higher amounts of sediments than samples from nearby monitoring wells.

Arsenic

The data presented on Figure 8.1 indicate that the GW-1 screening criterion for arsenic
(10 pg/L) was exceeded at several locations; however, only one of these locations,
MW-27-5, lies within the PPA/MYTA where GW-1 is an applicable screening criterion.
Note, well MW-31R-S is located within the PPA and the arsenic concentration at
MW-31R-S exceeded the GW-1 criterion, but this well is within AOC3 where the GER is
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in effect. The arsenic concentrations at all of the shallow overburden wells were below
the GW-3 screening criterion of 900 pug/L.

In comparison with the SRFI arsenic concentrations (see insert on Figure 8.1), the
Addendum arsenic concentrations generally show the same areas of impact. However,
the Addendum arsenic concentrations are generally lower than the corresponding SRFI
concentrations. For example, at well MW-31/31R-S the concentration of arsenic
decreased from 55.2 ug/L to 17.9 ug/L; at MW-10-14, from 54.7 pg/L to 17.0 ug/L; at
GP-412, from 443 pg/L to 180 ng/L; and at MW-33-S, from 1,000 ug/L to 436 ng/L.

Lead

The concentration contours shown on Figure 8.2 indicate that the highest concentrations
of lead were detected in the Encapsulated Lagoon (AOC1) at MW-33-S (37.8 ng/L) and
east of the Former Service Station Area at MW-3 (70.9 ug/L). The concentration at well
MW-4 (12.7 ug/L), also located east of the Former Service Station Area was above the
GW-3 screening criterion of 10 pg/L. Wells GP-406 and GP-418S that had reported
elevated concentrations of lead in the SRFI could not be sampled during 2007 to 2009
since these mini-wells could not be located. For the SRFI, well MW-31-S located south of
the former Main Office had elevated concentrations of lead and other metals. However,
well MW-31-S was silt laden and thus the total lead concentration reported for the well
may not have been representative of groundwater concentrations. A replacement well
(MW-31R-5) was installed at MW-31-S and was sampled on July 20, 2009. The turbidity
level at MW-31R-S was 71.5 NTU whereas the turbidity level at MW-31-S was
consistently >999 NTU for the SRFI. Metals concentrations, including lead, in the
sample from well MW-31R-S were much lower than the concentrations at MW-31-S and

well below the GW-3 screening criteria.

In comparison with the SRFI lead concentrations (see insert on Figure 8.2), the
Addendum lead concentrations continue to show an impact in the Encapsulated Lagoon
area at well MW-33-S. However, the lead concentration at this well decreased from
116 ng/L for the SRFI to 37.8 pg/L for the Addendum investigation. The lead
concentration at well MW-3 increased from 8.1 pg/L for the SRFI to 70.9 ug/L for the
Addendum investigation. Higher lead concentrations were reported in the Addendum
samples from MW-3 and MW-4 as compared to the SRFI results, however, as noted in
the SRFI Report, lead has historically been detected in the overburden groundwater at
MW-3 and MW-4 at concentrations above the GW-1 and GW-3 criteria.
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Mercury

The isoconcentration contours for mercury shown on Figure 8.3 indicate that the highest
concentration was detected at the southeastern end of the Encapsulated Lagoon at
MW-35-S (6.9 ug/L). However, this concentration is still below the GW-3 screening
criterion of 20 pg/L. In general, the concentrations of mercury are highest within the
Encapsulated Lagoon and do not appear to be migrating off Site above the GW-3
screening criterion within the overburden. This is consistent with the results presented

in the SRFI Report (see insert on Figure 8.3).

The Addendum mercury concentrations are consistent with the SRFI results with an
increase detected at well MW-35-S (0.96 pg/L to 6.9 ng/L) and a decrease detected at
well MW-6 (5.1 ug/L to 0.16] ng/L).

Chlorobenzene

The results shown on Figure84 indicate that the highest concentrations of
chlorobenzene were detected in the Encapsulated Lagoon (AOC1) at MW-33-S
(13,000 ng/L), near the former WWTF Warehouse at GP-412 (6,700 pug/L), and northeast
of the former MP Building at the new monitoring well MW-37-5 (1,800 ng/L).

A comparison of the Addendum distribution of chlorobenzene to the results presented
in the SRFI report indicates a significant reduction in the concentrations in the off-Site
area particularly at wells MW-4, MW-27-S, MW-28-5, and MW-12-19 located south of the
Encapsulated Lagoon. As reported in the SRFI Report, the isoconcentration figure
indicates that chlorobenzene has migrated east of the Site in the overburden; however,
the concentrations measured in the locations nearest to the residences east of the Site are
below GW-1, GW-2, and GW-3 criteria. The Addendum data also indicate migration of
chlorobenzene above the GW-3 criterion in the overburden groundwater north of the
former MP Building at the new monitoring well MW-37-S.

Nitrobenzene

The results presented on Figure 8.5 indicate that concentrations of nitrobenzene above
5,500 pg/L (the calculated GW-3 criterion) were detected within the Encapsulated
Lagoon at MW-33-S (15,000 pg/L) and north of the former MP Building at new well
MW-37-S (8,000 pg/L). The nitrobenzene concentration at well MW-4 (710 pug/L)
located east of the Former Service Station Area and adjacent to the MYTA was above the
calculated GW-1 screening level of 3.9 ng/L.
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In comparison with the SRFI nitrobenzene concentrations (see insert on Figure 8.5), the
Addendum nitrobenzene concentrations have shown a notable decrease. For example,
from the SRFI to the Addendum investigation the nitrobenzene concentration decreased
at MW-12-19 from 25,000 ng/L to 4.4pg/L; at MW-33-5, from 260,000 ug/L to
15,000 pg/L; at MW-4, from 2,300 pg/L to 710 pg/L; and at MW-28-S, from 1,300 ug/L
to non-detect at a detection limit of 0.19 pg/L.

1,2,4-Trichlorobenzene

As shown on Figure 8.6, the highest concentrations of 1,24-trichlorobenzene were
detected south of the former WWTF Warehouse at GP-412 (5,300 ng/L) and in the
Encapsulated Lagoon at MW-33-S (1,700 ng/L). However, only the
1,2,4-trichlorobenzene concentration at GP-412 exceeds the GW-2 criterion of 2,000 pg/L.
1,2,4-Trichlorobenzene does not exceed GW-2 or GW-3 criteria at any of the other
overburden groundwater wells at the Site or off Site.

Compared to the SRFI 1,2 4-trichlorobenzene concentrations (see insert on Figure 8.6),
the Addendum 1,2,4-trichlorobenzene concentrations have increased in the areas south
of the former WWTF Warehouse and within the Encapsulated Lagoon. The increase is
most notable at GP-412, where concentrations increased from 2,600 pug/L to 5,300 ng/L,
and at MW-33-5, where concentrations went from non-detect during the SRFI to a
concentration of 1,700 ug/L for the Addendum investigation. @A decrease in
concentration was observed to the east of the Site at MW-4, which had a concentration of
280 ug/L for the SRFI investigation and an Addendum concentration of 8.2 pg/L.

Trichloroethene

As shown on Figure 8.7, trichloroethene was detected at only one location (MW-10-14) at
a concentration exceeding the groundwater screening criteria. Trichloroethene was
detected at MW-10-14 at 480 pg/L, which exceeds the GW-2 criterion of 30 ug/L, but is
below the GW-3 criterion of 5,000 ug/L. MW-10-14 is located south and downgradient
of the former H Building and Weld Shop area.

The trichloroethene concentrations in the Addendum samples are consistent with the
SRFI concentrations (see insert on Figure 8.7). The only notable difference is the increase
in trichloroethene concentrations at MW-10-14, which increased from 260 pg/L to
480 pg/L.

015620 (27)

25 CONESTOGA-ROVERS & ASSOCIATES



PCBs

As shown on Figure 8.8, PCBs were not detected in any of the Addendum samples at
concentrations that exceed the GW-1, GW-2, or GW-3 screening criteria. These results
are consistent with the SRFI results.

8.2 DEEP OVERBURDEN/WEATHERED BEDROCK

Figures 8.9 through 8.16 present chemical concentration contour plans for the deep
overburden/weathered bedrock groundwater for arsenic, lead, mercury, chlorobenzene,
nitrobenzene, 1,24-trichlorobenzene, trichloroethene, and PCBs, respectively. These
parameters were selected as generally most widespread and at the highest
concentrations of primary Site-related parameters. The data on the figures are from the
Addendum sampling in 2007 to 2009 where each value presented in pg/L is the most
recent result for any single location. Superimposed on Figures 8.9 to 8.16 are the
corresponding figures from the SRFI that presented the data from 2003 to 2006 where
each point was the most recent result for that time period for any single location.

Arsenic

The results shown on Figure 8.9 indicate that the highest concentrations of arsenic are at
wells MW-32-1, MW-40-1, and MW-34-1. However, only the reported concentration of
arsenic at well MW-34-1 exceeded the corresponding screening criterion. Well MW-34-1
is located in the MYTA, and the arsenic concentration was reported to be 26.8 ug/L,
which is above the GW-1 criterion of 10 ug/L. Well MW-32-I is located in AOC3, just
south of the PPA. The concentration of arsenic reported at this well was 128 ug/L,
which is less than the GW-3 screening criterion of 900 pg/L.

The SRFI arsenic concentrations (see insert on Figure 8.9) are consistent with the
Addendum arsenic concentrations, with the exception that the Addendum arsenic
concentration at MW-34-] located in the MYTA exceeded the GW-1 criterion of 10 pg/L,
whereas the concentration reported in the SRFI was below the GW-1 criterion.

Lead

The Addendum analytical results for lead are shown on Figure 8.10. Concentrations of
lead were reported as non-detect, with a few exceptions. Lead was detected at very low
concentrations at MW-12-1 (2.0 pg/L) and at MW-28-1 (1.6 pg/L). Well MW-28-I is
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located in the MYTA, but the lead concentration of 1.6] ug/L is below the GW-3 criterion
of 10 ng/L and the GW-1 criterion of 15 pg/L.

The Addendum lead concentrations are consistent with the SRFI lead concentrations
(see insert on Figure 8.10) ; however, it should be noted that wells GP-414D, GP-418D,
and GP-419D could not be located for the Addendum investigation. For the SRFI, the
highest concentration of lead was detected at GP-418D at 385 ng/L, which exceeded the
GW-3 criterion of 10 pg/L.

Mercury

The Addendum analytical results for mercury are shown on Figure 8.11. Concentrations
of mercury were reported as non-detect, with one exception. Mercury was detected at a
very low concentration of 0.22 pg/L at well MW-34-1, which is well below the GW-1 and
GW-3 criteria of 2 pg/L and 20 ng/L, respectively.

The Addendum mercury concentrations (see insert on Figure 8.11) are generally

consistent with the SRFI results.

Chlorobenzene

The Addendum analytical results for chlorobenzene are shown on Figure 8.12. The
iso-concentration contours show that chlorobenzene is predominantly present from the
area south of the Former WWTF Warehouse, across the Encapsulated Lagoon area to the
Former Service Station Area, and to the off-Site area just north of Muddy Cove. Within
this area, there were five wells with concentrations of chlorobenzene that ranged from
380 pg/L at MW-40-I to 19,000 pg/L at MW-12-1. The concentrations at these five wells
exceeded both GW-1 and GW-3 criteria of 100 pg/L and 1,000 pg/L, respectively. Two
of these wells (MW-34-1 and MW-28-I) are in the MYTA.

Elevated concentrations of chlorobenzene were also detected at MW-37-1 (390 pug/L)
located north of the former MP Building and at MW-3-42 (4,000 pg/L) located south of

the former MP Building.

In comparison to the chlorobenzene concentrations presented in the SRFI Report (see
insert on Figure 8.12), the Addendum concentrations have decreased at wells MW-28-1
(4,700 pg/L to 1,500 pg/L), MW-38-1 (190 png/L to 0.25/0.27 png/L), MW-40-1 (1,700 ng/L
to 380 ng/L), MW-32-1 (1,600 pg/L to 640 pg/L), and MW-39-1 (250 pg/L to 8.7 pug/L).
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Nitrobenzene

The Addendum analytical results for nitrobenzene are shown on Figure 8.13.
Nitrobenzene was detected in six of the monitoring wells and ranged in concentration
from 2.7 pg/L at MW-3-42 to 1,100 pg/L at MW-12-1. The nitrobenzene concentration
exceeded the calculated GW-1 criterion of 3.9 pg/L at four wells, including MW-37-1
(14 pg/L), MW-12-1 (1,100 pg/L), MW-34-1 (430 ng/L), and MW-28-1 (35 ng/L). Only
wells MW-34-1 and MW28-I are within the MYTA. All nitrobenzene concentrations
were below the calculated GW-3 criterion of 5,500 ug/L.

In comparison to the nitrobenzene concentrations reported in the SRFI Report (see insert
on Figure 8.13), the Addendum concentrations have shown a significant decrease at
several well locations. The nitrobenzene concentrations decreased east of the
Encapsulated Lagoon at MW-34-1 (32,000 pg/L to 430 ng/L) and off Site at MW-28-1
(2,800 pg/L to 35 ng/L). Notable decreases in concentration were also observed north of
the Former MP Building at MW-37-I (1,900 pg/L to 14 ug/L), and north of the Pond at
MW-24-1 (20 pg/L to non-detect at 0.19 pg/L).

1,2,4-Trichlorobenzene

The Addendum analytical results for 1,2,4-trichlorobenzene are shown on Figure 8.14.
1,2,4-Trichlorobenzene was detected at eight wells. All detected concentrations were
below the GW-3 screening criterion of 50,000 pg/L. It is to be noted that although
1,2,4-trichlorobenzene was not detected at wells MW-12-1 and MW-34-1, the detection
limits were relatively high, thus allowing a conservatively drawn 70 pg/L contour
(corresponding to the GW-1 criterion) through the Encapsulated Lagoon area, as shown

on Figure 8.14.

In comparison to the 1,2,4-trichlorobenzene concentrations reported in the SRFI Report
(see insert on Figure 8.14), for the Addendum a significant decrease was noted at wells
MW-34-1 (620 pg/L to non-detect at 140 pg/L), MW-28-1 (260 ug/L to 35 pg/L), and at
well MW-37-1 (670 pg/L to 61 pug/L).

Trichloroethene

The Addendum analytical results for trichloroethene are shown on Figure 8.15.
Trichloroethene was not detected at any of the deep overburden/weathered bedrock

monitoring wells for the Addendum investigation.
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The lack of detections is generally consistent with the results presented in the SRFI
Report (see insert on Figure 8.15) where trichloroethene was detected at only one
location (MW-24-I) at a low concentration of 0.27 ng/L.

PCBs

The Addendum analytical results for total PCBs are shown on Figure 8.16. Total PCBs
were only detected at wells MW-32-1 (0.102 ug/L) and at MW-3-1 (1.3 pg/L). Both
concentrations are well below the GW-3 screening criterion of 10 pg/L.

The Addendum results are consistent with the results presented in the SRFI Report (see

insert on Figure 8.16).

8.3 BEDROCK

Figures 8.17 through 8.24 present chemical concentration contour plans for the
overburden groundwater for arsenic, lead, mercury, chlorobenzene, nitrobenzene,
1,2,4-trichlorobenzene, trichloroethene, and PCBs, respectively. The Addendum data on
the figures are from 2007 to 2009 where each point is the most recent result for any
single location. Superimposed on Figures 8.17 to 8.24 are the corresponding figures
from the SRFI that presented the data from 2003 to 2006 where each point was the most
recent result for that time period for any single location.

Arsenic

The results shown on Figure 8.17 indicate that the concentrations of arsenic in the
bedrock wells are all well below the GW-3 screening criterion of 900 pg/L. These results
are consistent with the arsenic results for the SRFI (see insert on Figure 8.17).

Lead

The results shown on Figure 8.18 indicate that the concentrations of lead in the bedrock
wells are all below the GW-3 screening criterion of 10 pg/L. These results are consistent
with the lead results for the SRFI (see insert on Figure 8.18) except at well MW-20-40.
Lead was reported at a concentration of 16.2 ug/L in the SRFI at well MW-20-40 which is
slightly above the GW-3 screening criterion. Well MW-20-40 is located off Site and
potentially downgradient of the Encapsulated Lagoon and the Former Service Station

Area.
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Mercury

The Addendum analytical results for mercury are shown on Figure 8.19. The results
shown on Figure 8.18 indicate that the concentrations of mercury in the bedrock wells
are all well below the GW-3 screening criterion of 20 ug/L. These results are consistent
with the mercury results for the SRFI (see insert on Figure 8.19)

Chlorobenzene

The Addendum analytical results for chlorobenzene are shown on Figure 8.120. The
highest concentrations were detected at wells MW-15R-D (5,500 ng/L), MW-6-75
(9,600 pg/L), and at MW-5-58 (5,700 pug/L), which are located north of the Former MP
Building. The chlorobenzene concentrations at all three of these wells exceeded the

GW-3 screening criterion of 1,000 ug/L.

For the SRFI, the GW-3 criterion was exceeded only at wells MW-15R-D and MW-6-75
(see insert on Figure 8.2). Also, chlorobenzene concentrations at MW-28-D increased
slightly from 130 pg/L for the SRFI to 630 pg/L for the Addendum. At well MW-17-69
at the southern end of the Former Service Station Area and east of the Encapsulated
Lagoon, the concentration of chlorobenzene increased from 0.39 pg/L for the SRFI to
41 pg/L for the Addendum.

Nitrobenzene

The Addendum analytical results for nitrobenzene are shown on Figure 8.21. The
highest concentration of nitrobenzene was found at well MW-6-75, at 480 pg/L, which is
less than the calculated GW-3 criterion of 5,500 ug/L. Nitrobenzene was only detected
at two other wells: 16 pg/L at MW-15R-D and 45 pg/L at MW-28-D. The nitrobenzene
concentrations for the Addendum are generally less than or equal to the results for the
SRFI (see insert on Figure 8.21) except for well MW-28-D which experienced a slight
increase from 20 pg/L for the SRFI to 45 ug/L for the Addendum.

1,2,4-Trichlorobenzene

The Addendum analytical results for 1,2,4-trichlorobenzene are shown on Figure 8.22.
The highest concentrations of 1,2,4-trichlorobenzene were found at wells MW-6-75
(6,300 ng/L)y and MW-15R-D (6,300 pg/L) located north of the former MP Building. The
1,2 4-trichlorobenzene concentrations at both of these wells are well below the GW-3
criterion of 50,000 ng/L.
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The Addendum 1,2 4-trichlorobenzene concentrations are generally equal to or less than
the SRFI concentrations (see insert on Figure 8.22) with the exception of well MW-6-75
where the concentration of 1,24-trichlorobenzene increased from 1,000 ug/L to
6,300 ng/L.

Trichloroethene

The Addendum analytical results for trichloroethene are shown on Figure 8.23.
Trichloroethene was not detected at any of the wells for the Addendum investigation.
For the SRFI (see insert on Figure 8.23), trichloroethene was detected at low
concentrations at wells MW-5-58 and MW-27-D.

PCBs

The Addendum analytical results for total PCBs are shown on Figure 8.24. Total PCBs
were detected at low concentrations at four wells: MW-1-102, MW-6-75, MW-25-D, and
MW-16-53. The concentrations ranged from 0.0084 pg/L to 0.28 pg/L which are
significantly lower than the GW-3 criterion of 10 ug/L. For the SRFI (see insert on
Figure 8.24), PCBs were detected at six bedrock wells, all at concentrations below the
GW-3 criterion of 10 pg/L.

015620 (27)

31 CONESTOGA-ROVERS & ASSOCIATES



9.0

TAUNTON RIVER SEDIMENT SAMPLES

Sediment samples were collected from the Taunton River in the vicinity of Muddy Cove
in 1997 (SD-33 to SD-38) and in 1999 (SD-09 to SD-14). The sampling locations are
shown on Figure 8.25. Sediment samples were also collected from three reference
locations (SED-132 to SED-134) along the Taunton River in 2002. The reference sampling
locations are presented on Figure 8.26.

The analytical results for the Taunton River sediment samples are presented in Table 3.7.
Based upon the analytical results presented in the SRFI for sediment samples collected
in Muddy Cove, the primary Site-related chemical constituents in the sediment samples
were chlorobenzene, mercury, and PCBs. The results for chlorobenzene, mercury, and
PCBs in the Taunton River sediment samples are presented on Figures 8.25 and 8.26.
The following table summarizes the range of concentrations for the Muddy Cove
sediment samples, the Taunton River sediment samples and the Taunton River reference

samples.
Compound Muddy Cove Taunton River Taunton River Reference
(mg/kg) (mg/kg) (ng/kg)
Chlorobenzene ND-100 0.004 - 0.42 not analyzed
Mercury 0.081 - 245.66 0.485-12.344 0.832-2.76
PCBs ND-30 031-25 0.12-0.39

The results indicate a significant decrease in concentrations between the Muddy Cove
samples and the Taunton River samples. However, the concentrations in the samples
collected from the Taunton River in the vicinity of Muddy Cove are higher than in the

reference samples.
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10.0 CONCEPTUAL SITE MODEL

Section 9.0 of the SRFI Report presents the Conceptual Site Model (CSM) based upon the
results of the SRFI. The additional data collected for the SRFI Addendum is for the most
part consistent with the CSM presented in the SRFI report. The following paragraphs
present revisions to the CSM based upon results for the SRFI Addendum.

10.1 SOURCES OF CONTAMINATION

Encapsulated Lagoon

The Encapsulated Lagoon is identified in the CSM as a source for groundwater
contamination. In the CSM, the Encapsulated Lagoon is also identified as a potential
source of contamination to the surface water ponded on the Lagoon and drainage of the
surface water may ultimately contribute to surface water or sediment contamination in
the Brook or Muddy Cove. Sampling data collected for the SRFI Addendum indicate
that the contribution due to this pathway would be very minor. Surface water samples
collected in 2009 from the Encapsulated Lagoon area had concentrations of manganese,
arsenic, iron, lead, and bis (2-ethylhexyl) phthalate above the screening criteria.
However, the sample of the surface water discharging from the Encapsulated Lagoon
did not have parameter concentrations above the screening criteria.

10.2 AFFECTED MEDIA

Overburden Groundwater

Groundwater sampling results presented in the SRFI indicated that COPC
concentrations in the overburden groundwater south of Muddy Cove Brook were below
the screening criteria. For the SRFI Addendum, a new overburden well (MW-37-S) was
installed north of the former MP Building. The sample collected from well MW-37-5 in
2009 had concentrations of chlorobenzene and nitrobenzene above the GW-2 and GW-3

screening criteria.

The Addendum concentrations of chlorobenzene and nitrobenzene in the overburden
off-Site wells (MW-4, MW-27-5, MW-28-S, and TW-1) and well MW-12-19 located
between the Encapsulated Lagoon and Muddy Cove Brook were all significantly lower
than the concentrations detected at these locations during the SRFI.  Reported
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concentrations of chlorobenzene and nitrobenzene at all of these locations in the
Addendum samples were below GW-3 criteria.

Deep Overburden/Weathered Bedrock Groundwater

The Addendum concentrations of chlorobenzene in the deep overburden/weathered
bedrock off-Site wells (MW-28-I, MW-38-1 and MW-39-I) were all significantly lower
than the concentrations detected at these locations during the SRFI. Similarly, the
Addendum concentrations of nitrobenzene in the deep overburden/weathered bedrock
well MW-34-1 located east of the Encapsulated Lagoon, MW-37-I located north of the
former MP Building and off-Site well MW-28-1 were significantly lower than the
nitrobenzene concentrations detected at these locations during the SRFI.

Bedrock Groundwater

Addendum lead concentrations at well MW-20-40 located on the east side of Pleasant
Street and potentially downgradient of the Site were below the GW-3 criterion whereas
the SRFI lead concentration at this location was slightly above the GW-3 criterion.

Addendum chlorobenzene concentrations at well MW-5-58 located east of the former
MP Building were higher than the concentrations reported in the SRFI. Chlorobenzene
concentrations at well MW-5-58 are similar to the levels detected at bedrock wells
MW-15R-D and MW-6-75, also located north of the former MP Building.

Taunton River Sediments

The concentrations of chlorobenzene, mercury, and total PCBs in the sediment samples
collected from the Taunton River in the vicinity of Muddy Cove are higher than in the
three reference samples collected from other locations along the Taunton River.
However, the concentrations of these parameters in the Taunton River sediment samples
in the vicinity of Muddy Cove are significantly lower than the concentrations of these
parameters in the Muddy Cove sediment samples.
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11.0

SUMMARY

The SRFI Addendum activities were conducted in accordance with the USEPA approved
scope of work dated March 13, 2009. The scope of work included:

¢ Installation of two new monitoring wells MW-37-S and MW-31R-5

e Collection and analyses of groundwater samples from selected monitoring wells
including the two new monitoring wells

e Collection and analyses of four surface water samples from the Encapsulated Lagoon

¢ Collection and analyses of eight surface soil samples from the Encapsulated Lagoon
and four surface soil samples from the Former Service Station Area

e Contact City of Dighton, Water Department and obtain any records of private wells
in the neighborhoods of Muddy Cove Land and Water Street

The results of the SRFI Addendum activities are summarized below:

e Arsenic, lead and benzo(a)pyrene were detected at concentrations above the
screening levels in surface soil samples collected from the Former Service Station
Area

e PCBs, arsenic, benzo(a)pyrene, chlorobenzene and 1,2,3-trichlorobenzene were
detected at concentrations above the screening levels in surface soil samples
collected from Encapsulated Lagoon

e Surface water samples collected from the Encapsulated Lagoon area had
concentrations of manganese, arsenic, iron, lead, and bis(2-ethylhexyl)phthalate
above the screening criteria. However, the sample of the surface water discharging
from the Encapsulated Lagoon did not have parameter concentrations above the
screening criteria

e Metals results in the groundwater sample collected from replacement well
MW-31R-S were below the screening levels confirming that the samples collected
previously from well MW-31-S for the SRFI, that had high turbidity and high metals
concentrations, were not representative of the groundwater quality at this location

e The groundwater sample collected from new well MW-37-S located north of the
former MP Building had concentrations of chlorobenzene and nitrobenzene above
the GW-2 and GW-3 screening criteria

¢ The groundwater results for samples collected since the SRFI are generally consistent
with the SRFI results with the following notable exceptions:
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— Concentrations of chlorobenzene and nitrobenzene in the overburden off-Site
wells (MW-4, MW-27-5, MW-28-5, and TW-1) and well MW-12-19 located
between the Encapsulated Lagoon and Muddy Cove Brook were all significantly
lower than the concentrations detected at these locations during the SRFI

— Concentrations of chlorobenzene in the deep overburden/weathered bedrock
off-Site wells (MW-28-1, MW-38-1, and MW-39-]) were all significantly lower than
the concentrations detected at these locations during the SRFI

— Concentrations of nitrobenzene in the deep overburden/weathered bedrock well
MW-34-1 located east of the Encapsulated Lagoon, MW-37-I located north of the
former MP Building and off-Site well MW-28-1 were significantly lower than the
nitrobenzene concentrations detected at these locations during the SRFI

— Lead concentrations at well bedrock well MW-20-40 located on the east side of
Pleasant Street and potentially downgradient of the Site were below the GW-3
criterion whereas the SRFI lead concentration at this location was slightly above
the GW-3 criterion

— Chlorobenzene concentrations at bedrock well MW-5-58 located east of the
former MP Building were higher than the concentrations reported in the SRFI

e The concentrations of chlorobenzene, mercury, and total PCBs in the sediment
samples collected from the Taunton River in the vicinity of Muddy Cove are higher
than in the three reference samples collected from other locations along the Taunton
River. However, the concentrations of these parameters in the Taunton River
sediment samples in the vicinity of Muddy Cove are significantly lower than the
concentrations of these parameters in the Muddy Cove sediment samples

e Officials at the Dighton Town Hall and the Town Building Inspector were contacted
on October 8, 2009 and October 14, 2009, respectively, and they indicated that they
had no records of private wells located along Water Street and Muddy Cove Lane

The SRFI Addendum results have been used to further define the nature and extent of
contamination at the Site. The surface soil sampling results have been used to further
define the conditions in the Encapsulated Lagoon and the Former Service Station Area.
Surface water results for samples collected from the Encapsulated Lagoon have been
used to define the nature and extent of contamination in this medium and also to
characterize the discharge from this area. An additional round of groundwater samples
from existing monitoring wells, including wells that were only sampled once prior to the
SRFI, have been used to confirm the extent of impacts to the groundwater and to
identify areas where chemical concentrations appear to be increasing or decreasing. The
data for monitoring well MW-31R-S confirmed that the previous high concentrations of
metals in well MW-31-S were due to the high turbidity and sediments in the samples.
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The data for new monitoring well MW-37-S were used to further delineate the impacts
on the overburden aquifer north of the Former MP Building.

With the completion of the SRFI Addendum, Zeneca believes that the Site is sufficiently
characterized and the nature and extent of contamination has been sufficiently
delineated that Zeneca can now proceed with completing the Media Cleanup Standards
Proposal and the Corrective Measures Study.
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