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1.0 INTRODUCTION
The purpose of this investigation is to evaluate the release areas (RAs) and

potential release areas (PRAs) identified in the October 10, 2001 Phase | Environmental
Site Assessment (ESA) prepared for the site by HRP Associates, Inc. (HRP). A Quality
Assurance Project Plan (QAPP), dated and revised on October 10, 2004, prepared by
HRP was submitted to EPA. On October 10, 2004, the EPA approved the QAPP. The
resulfs of that investigation are presented herein.

11  Site Setting and History
The approximately 3.1 acre subject site consists of the rear lot of the former

Portland Chemical Works (Portland Chemical) facility. The site had been developed
and maintained by former chemical distribution operations, including the Portland
Chemical from 1962 to 1992. Prior to 1962, the site was a vacant, undeveloped lot.
The tank farm, loading rack, storage sheds, and drum filling building associated
with Portland Chemical were located on-site but have been demolished. Other
smaller shed buildings were located on the east side of the site. A railroad spur,
railcar loading ramp, and chain link fence are the only remaining developed
features on the site. The remainder of the site currently consists of low-lying
marshy areas.

The site is bounded on the north by Primary Steel, on the south by Town &
Country Toyota, on the east by Jukonski Truck Sales, and on the west by Primary
Steel's railroad spur. The site is accessed via Newfield Street through Jukonski
Mitsubishi Truck Sales.

1.2  Previous Investigations
The following previous environmental inveétigations have been identified for

the subject site at this time.

Rizzo Associates, Inc. (Rizzo) letter reports dated January ~- November 1992

These letter reports describe the characterization and disposal of six to nine
deteriorated drums that were discarded along the site’s northern property line. The
primary constituents of the drums were identified as non-hazardous disodium
phosphate. The drums were placed in over-pack drumé and appropriately'disposed

off-site.
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Rizzo letter report dated June 23, 1992
A letter report prepared by Rizzo discusses the analytical results for three

soil samples collected from a stained area next to the railroad loading ramp that
was completed in response to Notice of Violation (NOV) No. 426. Up to 2,600 parts
per billion (ppb) of xylenes was detected in the samples in addition to trace levels

of 1,1-DCA, 1,1,1-TCA, toluene, and ethylbenzene.

Woodard & Curran, Inc. (W&C) Phase | Environmental Site Assessment
report dated June 1998

This report identified the following four (4) Areas of Concern (AOCs) on the

subject site:
W&C Area of Concern Issue/Concern

1. Above-Ground Tank Farm Chemical storage and pipe transfer, soil within
dike area, dike breached fo wetlands

2. Loading Rack Chemical pipe transfer, including hand hookups,
inadequate spill containment

3. Chemical Manhole Apparenliy designed to receive spilled chemicals
from drum fill building, possible that releases
triggered the installation of nearby monitoring
wells

4. Debris Area on North Side of Stream Presence of petroleum containers, general dump
area.

Woodard & Curran Phase Il and Il Environmental Site Assessment Report
dated August 1998

W&C's Phase |l investigation of the subject site consisted of soil and ground
water sampling from the AOCs identified in the W&C Phase |. W&C concluded that
ground water did not require remediation at the site and that soil remediation was
to be targeted at the chemical manhole and loading rack. The loading rack had
several exceedances of Connecticut Department of Environmental Protection (CT
DEP) Remediation Standard Regulations (RSR) for TPH. W&C estimated that 185
cubic yards (280 tons) of contaminated soil were associated with the loading rack.

The chemical manhole was also found to have elevated ground water
concentrations of chlorinated hydrocarbons. W&C determined ' that the
concentrations detected would exceed applicable volatilization criteria (VC) only if a
building was placed over this area. Further investigations in this area also
identified the presence of a leach field associated with the chemical manhole. The
leach field was, according to W&C, the probable source of VOCs detected in the
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adjacent ground water during the Phase H investigation. W&C estimated that 120
cubic yards (180 tons) of contaminated soil was associated with the chemical

manhole.

Environmental Condition Assessment Form (ECAF) prepared by W&C,
September 1999

The ECAF listed the following four (4) on-site areas of concern: the tank
farm, the loading rack, the chemical manhole, and the debris that was on the north
side of the stream. No ground water contamination is reported in the ECAF. Site
activities were indicated to include the distribution, packaging and warehousing of
chemicals. Bulk chemicais were transported to the site via rail car, stored in above
ground tanks, and then transferred to smaller containers for distribution. The ECAF
indicates that a wide range of chemicals were stored on-site, including chromic
acid, sulfuric acid, sulfamic acid, sodium nitrate, copper sulfate, nickel carbonate,

and ammonium chloride.

Phase I Environmental Site Assessment, HRP Associates, October 2001.

This site assessment identified the twelve on-site release areas and
potential release areas, which are presented in detail in Section 1.3 in the following
text. In addition, the Phase | documents the observations, remediation, and
sampling conducted in January 2001 as part of the emergency response.
Specifically, on January 12, 2001 several buried fiber drums were unearthed during
remedial excavation activities to remove contaminated soil from the 10'x10’
chemical manhole area. Approximately 120-130 crushed fiber drums were
identified 4’ below grade in a 50’ long trench trending to the north-northeast starting
from the chemical manhole area. Excavated soil was dewatered, and then
temporarily stored in an on-site roll-off trailers. Recovered ground water, soil, and

overpack drums of waste material were appropriately disposed off-site.
Draft Brownfields Targeted Site Assessment, TetraTech NUS, 2002

This report was prepared by Tetra Tech NUS, Inc. (TtNUS) for the United
States Environmental Protection Agency (US EPA). The report presents the
results of a significant geophysical investigation and subsurface investigation of the
rear portion of site. The geophysical investigations included the conduct of a
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comprehensive electromagnetic induction (EM) metal detector survey followed by a
targeted ground penetrating radar (GPR) survey. The EM survey identified a
significant number of geophysical anomalies interpreted to represent buried drums,
surface metal or miscellaneous debris. The EM anomalies were further investigated
using GPR to refine the interpretations of the target source. The anomaly locations
are shown on Figure 2. Possibfe drum anomalies were clustered in four areas of

the site:

Along the western perimeter just inside the fence line,

Along the northern property boundary,

In the rubble pile near the former above ground tank farm, and
Near the former storage shed at the west end of the railroad tracks.

N

A total of three soil borings/monitoring wells were installed: SB-1/MW-1, SB-
3/MW-3, and SB-5/MW-5. The subsurface investigation was suspended when the
drill rig hit an apparent buried drum at the original drilling location for test
boring/monitoring well MW-1 along the western fence and parcel boundary. One
soil sample from each boring was submitted for laboratory analysis. These soil
samples identified potential exceedances of the GB PMC for metals. Two
composite soil samples were collected from the northeastern debris area. These
soil samples exhibited potential exceedances of the GB PMC for metals and semi-
volatile organic compounds.

Two sediment samples and two surface water samples were collected from
the unnamed stream present on-site. Both sediment samples identified the
presence of ETPH, metals, SVOCs, and pesticides. The surface water samples
detected very low levels of volatile organic compounds, including chiorinated VOCs
and MTBE. Various metals and CT ETPH were also detected.

The three ground water monitoring wells installed by TtNUS (MW-1, MW-3
and MW-5) were sampled during this invéstigation. Chlorinated volatile organic
compounds were detected in the site ground water at concentrations ranging from
1 to 80 ug/l. Metals and CT ETPH were also detected in the ground water
samples. Ground water flowed towards the southeast, according to TtNUS.

The report notes that soils at the site are very clayey, and therefore have a

low potential to transmit contaminated ground water any significant distance.
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1.3  Summary of Release Areas (RAs) and Potential Release Areas (PRAs)

Based upon the findings of the previous environmental reports, focusing
mostly on the recent Phase | Environmentai Site Assessment (ESA) of the property
by HRP (dated October 2001) and Brownfields Targeted Site Assessment
completed by TINUS (dated September 2002), the following table composites into
one list the potential release areas (PRAs) and release areas (RAs).

PRA # or RA# Name Description
Buried debris and fiber drums containing various chemical wasfes were
RA1 Drum and Identified during the excavation activities in January 2001. The drums and
Debiis Burial debris were located in an area approximately 5-feet wide by 50-feet long
extending to the north-northeast of the former drum filling building.
The former drum-filling building consfructed in circa 1960 was used fo fill 55-
Former Drum gallon drums with the materials from the tank farm. Drum storage was reported
RA-2 Fillina Buildin to have been located in and adfacent to this building. A floor draln in this
g 9 building was also indicated to have been connecled to the adjacent chemical
manhole.
RA. 3 Former Chemical The chemical manhole received waste chemicals and spills from the floor drain
Manhole in the drum-filling building.
RAA4 Leaching Field The chemical manhole discharged o a nearby leaching field.
. The former loading rack was used to unload bulk-chemicals from railroad tank-
RAS FormeEngia(iill]ng Rack cars to the tank farm. Surficial staining identified in Hazardous Waste Notice of
Ping Viotation filed in 1991,
Exterior drum storage is identified from circa 1965 to circa 1980 on the
PRAG Drum Storage Area | s 1ineast portion of the Site.
Former Drum Storage | Drums were slored in and around the small shed formerly localed at the
PRA-7 . X
Sheds western terminus of the railroad spur.
PRA-8 Former Tank Farm The above ground tank farm consisted of ten (10) 10,000-gallon tanks.
PRA-G Loading Ramp The loading ramp was presumably used fo load malerials onto railroad cars.
The railroad spur was formerly used by fank-cars containing various bulk-
PRA-10 Railroad Spur chemicals. Also, failroad tes were dypically treated with chlorinated-organic
creosotes. Railroad right-of-ways were typically treated wilh herbicides.
PRA-11 Unnamed Stream and | The culvert oulffall discharges run-off from Newfield Sireet and drainage
Qutfall Culvert fealures on the adjacent properly to the east.
The northwest portion'of the Site consists of fill material deposited under an
X - Army Corps of Engineers permit. Also, six to nine fiber and steel drums
PRA-12 Artilicil Fill Area confalning non-hazardous substances {disedium phosphate) were removed
from this area.

J:Mimidei\680 newfieldmid6003p3tPortiand Chemical Phase Nl.doc 5




In addition to the tweive RA/PRAs listed above, this site investigation
identified shallow soil contamination over the western portion of the site suspected
to be associated with a thirteenth release mechanism: contaminated soil
distribution that occurred during the 2001 emergency response excavations. Much
of the contaminated soil in direct contact with the buried waste was excavated and
contained in roll-offs prior to being appropriately disposed off-site. However, the
degree of excavation performed during a wet and muddy period while searching for
and removing the buried waste is presumed to have resulted in the limited
distribution of some contaminated soil. Note that in several instances machines
became so stuck that they had to “dig” their way back out of contaminated
excavation areas. The contamination from these activities is presumed to shallow,
but may be deeper if the exploratory trenches dug during the emergency response
were backfilled with material mixed with contaminated soil. This release area is
designated as PRA-13, and the investigation and sampling results pertaining to this
release mechanism is described in Section 7.13. Note the area suspected to have
been contaminated during the emergency response also coincides with PRA-6, the
area of historic drum storage.

1.4  Conceptual Site Model
The CSM was developed based on with the finding of the previous

environmental reports, focusing particularly the October 10, 2001 Phase | ESA and
September 2002 Draft Brownfields Targeted Site Assessment. Tweive known
release areas (RAs) and potential release areas (PRAs) are the subject of the

investigation results presented herein.
In accordance with the CT DEP Draft June 12, 2000 Site Characterization

Guidance Document (“Site Characterization Guidance Document®) and the
standards of best industry practice, the RAs/PRAs defined in the Phase | ESA have
been actively investigated using the CSM process. The specific details of the CSM
are presented in Table 1 including a presentation of: RA/PRA location, RA/PRA
specific constituents of concern (COCs), release mechanisms, potential migration

pathways, investigation methods, sample types and locations, detected releases,

and affected media.
Most of the site consists of low-lying areas with either standing water or

saturated soils covered in thick vegetation. The investigation focused on the

portions of the site that were formerly developed — the higher ground on the
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western and southern portions of the site and the raised area in the center of the
sife where the tank farm used to be. Shallow groundwater flows toward the east
(see Section 5.3). Potential ground water receptors east of the historically
developed portions of the site include small, on-site watercourses and, off-site
1500’ to the east, the Mattabasset River. The on-site watercourses converge and
ultimately discharge to the Mattabasset River. The surface water classification of
the Mattabasset River is “C/B”, defined by CT DEP as surface water that does not
meet Class “B” criteria due to point or non-point sources of pollution. The on-site
watercourses are not classified on published CT DEP mapping, and as such, is
presumed to be of Class “A” quality.

The only developed land use between the subject site and the Mattabasset
River currently consists of a storage yard for large crane equipment.

15 Phase lll Investigation Objectives
This project was designed 1) to determine the degree and extent

contamination at the known release areas hased upon the findings of the October
2001 HRP Phase | ESA and September 2002 TtNUS Brownfields Targeted Site
Assessment, and 2) to determine the degree and extent of a release of any
substance that has occurred to the site soils and, at limited locations, site ground

water.
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2.0 PRE-FIELD WORK
21  Health and Safety Plan (HASP) Preparation
HRP developed a site-specific HASP for the investigation conducted at the

subject site. The HASP addresses the health and safety practices employed by all
HRP staff and our subcontractors participating in the installation of test pits and
Geoprobe® borings. The HASP was developed in accordance with HRP's
Corporate Safety and Health Program as required under OSHA's Hazardous Waste
Operations Standard (29 CFR 1910.120). The Plan was developed to establish
minimum standards for project oversight and environmentai sampling activities to
protect the heaith and safety of HRP personnel and HRP’s subcontractors. All
HRP site personnel have received the required level of training and field
experience as required under subpart (e) of the Standard, and have received
medical examinations in accordance with HRP's medical surveillance program as
required under subpart (f)‘ of the Standard.

2.2  Sample Location Marking, Utility Clearance & Survey
HRP marked all proposed drilling/sampling locations in the field using

wooden stakes and white marking paint. The mark out of proposed drilling/test pit
locations is required by the Connecticut Call Before You Dig Services (CBYD), who
subsequently arranged for the mark out of utility company-owned lines in the field.

CBYD did not mark privately owned lines.
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3.0 DATA EVALUATION AND APPLICABLE CRITERIA

3.1  Applicable Criteria
Analytical results for soils and ground water obtained during this

investigation were compared to the Connecticut Remediation Standard Regulations
(RSRs) (January 1996) developed by the Connecticut Department of
Environmental Protection (CT DEP). The CT DEP's intent in developing these
regulations is to define: minimum remediation performance standards, specific
numeric cleanup criteria, and a process for establishing an alternative site-specific
standard. The RSRs apply to any action taken to remediate polluted soil, surface
water, or a ground water plume at or emanating from a release area, provided that
the remedial action is: (1) required pursuant to Chapter 445 (Hazardous Waste) or
446K (Water Pollution Control) of the Connecticut General Statutes; or (2)
undertaken pursuant to the voluntary cleanup provisions of Public Act 95-183 or
95-190; including, but not limited to, any such action required to be taken or verified
by a licensed environmental professional, except as otherwise provided in the
regulations. Specifically, the regulations provide that the standards do not apply to:
(1) the soil and water within the zone of influence of a ground water discharge
permitted under Section 22a-430 CGS; or (2) for a release which has been
remediated and which remediation has been approved in writing by the CT DEP.
3.2 Data Analysis

Al soil and ground water data obtained from the site was collected to
ultimately facilitate comparison to the CT RSR, which in turn informs site
environmental quality. Based upon our current understanding of the study area
setting,'the following RSR criteria have been used for evajuation of environmental

data:

Soil Ground water

e [/CDEC ¢ GWPC

¢ RDEC + SWPC

« GBPMC » Current Residential VC

e Current lI/C VC
¢ Proposed I/C VC
» Proposed Residential VC
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Note, the approved QAPP indicated that all environmental media sampling,
including sediment and surface water, would be compared to the RSRs. While not
technically regulated under the RSRs, the results of sediment sampling are also
compared to the soil criteria listed above as a means of assessing relative
contamination as an unconsolidated environmental solid.

Lastly, the RSR also does not provide numerical criteria for comparison to
the surface water sampling results. The Connecticut Water Quality Standards
(effective December 17, 2002) include the following applicable numerical surficial
water quality standards applications:

Aquatic Life Criteria, Freshwater, Acute

Aquatic Life Criteria, Freshwater, Chronic

Human Health Criteria, Consumption of Organisms Only
Human Health Criteria, Consumption of Water & Organisms

For comparison purposes, exceedances of the lowest compound-specific

numerical vaiue of the four (4) criteria listed above are reported in Section 7.11.
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4.0 SOIL INVESTIGATION

4.1  Site-Wide Overview
During the investigation, HRP collected approximately 116 soil samples in

total from the RA/PRAs at the site. During collection of soil samples, borings and
test pits penetrated to depths up to 12 feet below grade. Surficial soils
encountered at the site consisted primarily of sand and gravel mixed with evidence
of fill material (typically brick or wood fragments). Beneath the sand and/or fill,
brown or brown-grey was uniformly observed throughout the site. Note that a thick
sequence of clay underlies the site and the project area in general. During the
installation of test pits TP-38 and TP-39 buried fragments of fiberboard drums were
identified. When the initial waste was encountered, Connecticut Tank Removal
under supervision of HRP initiated a remediation response in preparation of
encountering additional waste. No additional waste was encountered at TP-39,
other than the initial fragment of fiberboard drum that was placed on plastic
sheeting as a temporary stockpile area. Wastes encountered at TP-38 included
fiberboard drum fragments, bung covers, drum covers, and other evidence of fill
material such as brick fragments and timbers. This material was also temporary
stockpiled on and beneath plastic sheeting until loaded into a lined roll-off container

on July 25, 2005.

Elevated PID readings, staining or odors were observed during installation
of test borings and test pits are noted in the Section 7.0. Soil samples were
selected for laboratory analysis based on physical evidence of contamination
identified during sample collection, if any. Where no physical evidence of
contamination was observed, soil samples were selected for analysis from
locations and/or depths where contamination was most likely to be present based
on the suspected release mechanism. If the QAPP indicated that two samples
were planned to be collected from a given test pit, one sample was collected from
the mostly likely impacted depth based on the release mechanism, and the second
sample was typically collected from the deeper native clay soil in an effort to

determine the vertical limit of confamination.

In total, the noted 116 soil samples were collected from 13 RA/PRAs

identified on site and were submitted for laboratory analysis. Of these samples, 28
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contained exceedances of RSR criteria for various contaminants of concern,

including the following breakdown:

e 13 DEC exceedances for metals,

e 3 DEC and PMC exceedances for SVOCs,

¢ 10 exceedances of the DEC and PMC for ETPH,

¢ 1 exceedance of the DEC and PMC for pesticides,

« 1 interpretive exceedance of the PMC for PCBs, and

» 8 DEC and PMC exceedances for VOCs.

4.2  Field Screening
All samples collected from this investigation were field screened for VOCs

with a photoionization detector (PID) using the headspace method described in
HRP SOPs. A small portion of the sample was placed into a sealable plastic bag
and allowed to equilibrate with the surrounding temperature. The samples were
then screened by opening the bag to allow the tip of the PID to enter the bag and
then resealed. The PID was tipped into the bag until the reading leveled out and
then the results were recorded onto the sample log.

All samples collected as part of this investigation were visually inspected for
evidence of contamination (i.e., color, odor, etc.). Any staining or unusual odors

observed from the samples were recorded on the appropriate sample log.

4.3 TestPits
Connecticut Tank Removal of Bridgeport, CT provided the excavation

services for the installation of the test pits. The test pits were installed on July 18-
22 & 25, 2005. Sixty-six (66) test pits were installed with an excavator to depths
ranging from 2.7’ to 9.7’ below grade. Typical depths ranged from 6’ to 8 below
grade. In certain instances, subsurface utility were encountered at shallow depths
and excavation was terminated.

An HRP scientist recovered soil samples from each test pit, and field
screened them for VOCs with a PID and visually inspected for evidence of
discoloration or staining. With the exception of test pit TP-43, at least one soii
sample was collected from a discreet depth within the test pit. If the sample was
<4’ deep, then the soil was collected from the sidewall or pit bottom. In order to
collect samples deeper than 4’ below grade without requiring the sampler to enter a

confined space, the excavator operator at the direction of HRP personnei collected
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soil from the desired interval with the excavator bucket. The discreet sample was
collected into appropriate containers from the soil in the bucket. Note the sampled
material was collected from the center of the bucket such that there was no contact
with the bucket itself so as to prevent cross-contamination. Sampling priority was
given to discrete layers of fill, evidence of buried waste, or other anthropogenic
materials.  In addition, the supervising scientist recorded all details and
observations associated with installation of the test pits on a standard HRP test pit
iog (Appendix A). Ground water grab samples were also collected from select test
pits (see Section 5.0). All test pit locations were repaired to existing surface grade
at the termination of sample collection.

44  Geoprobe
Eleven (11) borings were installed using a Geoprobe® 6600 backhoe-

mounted direct push drill rig by advancing four-foot iong stainless steel Macrocore®
sampling tubes with disposable acetate liners into the subsurface. Soil samples
were collected from each depth interval, visually inspected for evidence of
contamination, and field screened with a photoionization detector (PID) by an HRP
scientist. Soit and sample descriptions were logged on a standard HRP boring log
where PID readings, depth to ground water (if encountered), and any other relevant
observations were recorded (Appendix A). All sampling apparatus was
decontaminated between sampling locations in accordance with HRP SOPs.
4.5  Site Geology

According to the 1979 Soil Survey of Middlesex County, site soils are
mapped as Berlin silt loam 0 to 5 percent slopes (BcA). This soil type is described
as a nearly level to gently sloping, moderately well drained soil and is indicated to
form in silt and clay deposits. According to the Surficial Material Map of
Connecticut, the surficial material at the subject parcels is mapped as fines (f).
This deposit is described as well sorted thin layers of alternating silt and clay or
thicker layers of very fine sand and silt. Subsurface conditions observed during the
investigation were consistent with the published mapping. Typically, 1-4’ of surficial
sand and gravel (presumed to be artificially deposited, at least on the western
portion of the site) overlies a brown or grey clay layer. Occasionally, thinner layers
of silt or sand were observed within the clay. Any ground water observed during
the test pit installation was either perched above the clay or trickled into the

excavation via the coarser-grained layers within the clay.
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According to a map compiled by the Connecticut Geological and Natural
History Survey, bedrock at the subject parcels is classified as the Porttand Arkose
(Jp), which is described as a reddish-brown arkose of Jurassic age. Bedrock was

not encountered during this investigation.

J:Mmidei\680 newfieldmid6003p3\Portland Chemical Phase IIt.doc 14




5.0 GROUND WATER INVESTIGATION
5.1  Test Pit Ground water Grab Samples
Based on the previous investigations, the deepest ground water elevation

was reporied at 10.34’ below grade. As such, ground water was expected to be
encountered during the excavation of test pits (see Task 2.0). Ground water grab
samples were collected from four (4) of the sixty-six (66) test pits (TP-16, TP-28,
TP-59, and TP-70. Dedicated disposable tubing was lowered into the test pit until
the tube end was submerged in the ground water that accumulated at the bottom of
the test pit. A peristaltic pump was used to pump ground water sample via the
tubing. Unfiltered ground water was collected in appropriate sampling containers in
accordance with HRP SOPs until submitted to the laboratory for analysis. For
ground water samples TP-59W and TP-70W, the laboratory was instructed to filter
the samples prior to metal analyses to support dissolved metal analyses. This was
done because the grab sampling methodology described above increases the
amount of sediment in ground water samples, and filtering, as specified in the
QAPP, was not feasible due to field conditions.

5.2 Test Boring Temporary Ground Water Sampling Points
Logical Environmental Solutions of Tolland, CT provided the drilling services

for the installation of the temporary well points. The wells were installed on
October 28, 2006. Five (5) of the eleven (11) test borings (TB-1, TB-2, TB-3, TB-7
and TB-8) were completed as temporary ground water sampling points constructed
of 1-inch diameter PVC using 10 foot screened (0.010 slot) sections coupled to
solid riser to the surface. The screens were set such that 7 - 8 penetrated the
water table, thus allowing for detection or accumulation of any free-phased
petroleum product. No free-phased product was observed in the monitoring wells or
temporary sampling points

Each temporary well point was allowed to sit for greater than ten days after
installation to allow the well time to equilibrate with the surrounding environment.
Prior to sampling, depth to ground water and depth to bottom were measured in
each of the five (5) existing, functional monitoring wells and the five (5) new
temporary well points using an electronic water level indicator (Table 4). The
ground water samples were collected in accordance with HRP’s SOP devéloped in
general conformance with the U.S. Environmental Protection Agency (Region 1)

“Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of
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Ground water Samples from Monitoring Wells”, Revision 2, dated July 1996 and
the Connecticut Department of Environmental Protection “Draft Site
Characterization Guidance Document’, dated June 12, 2000.

Prior to sampling, each well was measured for depth to water below the top
of the PVC well casing using a decontaminated electronic water level indicator.
Given the shallow ground water table, a variable speed peristaitic pump was used
to purge and sample each well or sampling point. The depth to water
measurements were used along with available well construction details to
determine the middle of the water column within each well. The small diameter
tubing of the peristaltic pump was slowly lowered into the well to the approximate
middle of the water column. Ground water was pumped at such a rate as to
minimize the stress on the well and limit mixing of the water column. Depth to
water measurements were recorded in 3-minute intervals to determine the ideal
pumping rate to maintain drawdown at or less than 0.3 feet.

Ground water was pumped through a YSI flow-cell, which was used to
measure the pH, temperature, specific conductivity, oxidation/reduction potential
(ORP), and dissolved oxygen (D.O.) of the ground water. It has been HRP’s
experience that the turbidity results indicated by the YSI flow-cell are not reliably
consistent, and thus, Turbidity was monitored using HF Scientific DRT-15CE. A
small grab sample of ground water is diverted from the flow cell at the given timed
interval. The grab sample is analyzed in the DRT-15CE field meter, and the
turbidity is recorded on the sampling data sheet along with the other readings
provided by the YSI flow-ceil.

While purging the well, the water level and pumping rate were monitored
and recorded every 3 minutes to ensure little or no drawdown (<0.3 ft.) was
induced in the well. Purging was considered to be complete once field parameters

stabilized in the flow-cell over three consecutive readings taken at 3-minute
intervals within the following limits:

Turbidity (10% at >1 NTU)
D.O. (10%)

Specific Conductance {(5%)
Temperature (5%)

pH (0.1 units)

ORP (x10 millivolts)
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During ground water sampling, it was imperative that appropriate aquifer
parameter stabilization was achieved using the low flow method. All sampling,
aquifer parameters and any other relevant observational data was recorded on
Monitoring Well Field Data Sheets at the time of sampling (Appendix B).
Appropriate stable drawdown relative to the guidance requirements (i.e., <0.3-feef)
was met in all wells. All ground water samples were preserved as necessary and
stored on ice until delivery to a state certified laboratory for analysis. Each ground

water sample was analyzed for the following.
s VOCs plus methyl-tert-butyl-ether (MTBE) by U.S. EPA Method 8260B

e PAHs by U.S. EPA Method 8270C-modified

e 9 of the 10 Site-Specific Constituent of Concern Metals (barium, thallium,
chromium [total], copper, lead, mercury, nickel, vanadium, and zinc) by
mass analysis (U.S. EPA Method 60108, 7196A and 7470).

The laboratory was unable to analyze the samples for hexavalent
chromium within the methodology holding time. However, the total
chromium results were compared to the SWPC for hexavalent chromium,
which assumes that in a worst case all detected chromium is in the

hexavalent state.
¢ TPH by EPA Method 418.1

QAQC Note: All Ground water analyzed via EPA method 8260B had MDLs
for EDB (1 ug/L) and vinyl chloride (2 ug/L) that exceeded the Proposed
Residential VCGW, which are 0.3 and 1.6 ug/L, respectively.

5.3 Ground Water Flow

The relative elevations of the each well and temporary sampling point were

surveyed relative to an arbitrary 100’ benchmark. The ground water elevations

measured in the overburden aquifer indicate a localized ground water flow direction

to the east to northeast, as shown by the contours developed from the survey data

(Figure 2).
Ground Water Survey Results

Well/Sampling | PVC Elevation® Depth to Ground water | Well/Sampling | PVC Elgvation* | Depthto | Ground water

Point {fest) Water(feef) | Elevation {feef) Point (feet) Water(feel)| Elevation {feet)
MW-1 101.77 3.28 98.49 TB-2W 101.34 548 95.86
MW-3 99.45 2562 96.93 TB-3W 99,17 2.81 96.36
MW-5 101.52 3.28 98.24 TB-TW 99.37 1.79 97.58
MW-203 97.89 2.57 95.32 TB-8W 102.39 2.90 99.49
TB-1W 100.90 5.10 95.80 RIZ-4 102.34 4.37 97.97
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6.0 SURFACE WATER & SEDIMENT SAMPLING

Four sediment and four surface water samples were collected from the unnamed,

on-site stream and two of the identified on-site tributaries to the stream. The purposes of

sediment sampling and analyses are to confirm previous testing results and determine the

effects of nearby contamination sources, if any.
Four sediment samples (SS-1 through S$S8-4) were collected from the locations

shown on Figure 4 and were submitted for laboratory analysis by the following methods.

Q

o]

O

Volatile Organic Compounds (VOCs) by collection method U.S. EPA Method
5035A and 82608,

Polynucleic Aromatic Hydrocarbons {(PAHs) by U.S. EPA Method 8270C —
modified,
pH by U.S. EPA Method 9045C

10 Site-Specific Constituent of Concern Metals (barium, thallium, chromium
[total], chromium [hexavalent], copper, lead, mercury, nickel, vanadium, and
zinc) by mass analysis U.S. EPA Method 3050B, 6010B, 7196A and 7471)

(4samples),

Total Petroleum Hydrocarbons (TPH) by Connecticut Extractable Total
Petroleum Hydrocarbons (ETPH),

Polychlorinated Biphenyls (PCBs) by U.S. EPA Method 8082, and

Pesticides by U.S. EPA Method 8081.

Four surface water samples (SW-1 through SW-4) were collected from the

locations shown on Figure 4 and were submitted for laboratory analysis by the following

methods.

Volatile Organic Compounds (VOCs) by collection method U.S. EPA Method
82608,

Polynucleic Aromatic Hydrocarbons (PAHs) by U.S. EPA Method 8270C — -
modified, |

pH by U.S. EPA Method 9045C
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o 10 Site-Specific Constituent of Concern Metals (barium, thallium, chromium
[total], chromium [hexavalent], copper, lead, mercury, nickel, vanadium, and
zinc) by mass analysis U.S. EPA Method 3050B, 6010B, 7196A and 7471)

(4samples),

o Total Petroleum Hydrbcarbons (TPH) by Connecticut Extractable Total
Petroleum Hydrocarbons (ETPH),

o Polychlorinated Biphenyls (PCBs) by U.S. EPA Method 8082, and

o Pesticides by U.S. EPA Method 8081.
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7.0 SAMPLING RESULTS

71 RA-1 — Drums & Debris Burial
7.1.1 Background Information

Buried debris and fiber drums containing various chemical wastes were
identified during the excavation activities in January 2001. The drums and
debris were located in a trench approximately 5-feet wide by 50-feet long

extending to the north-northeast of the chemical manhole.

7.1.2 Release Information

Potential release mechanisms for this PRA include spills and container
failures with discharge directly to concrete and shallow soils. Analytical
results of the waste material indicate high levels of heavy metal

contamination, consisting of chromium, nickel, and copper, in particular.

7.1.3 Phase lll Investigation

With the exception of those test borings and test pits intended to
investigate the loading ramp, railroad spur, and tank farm, all investigation
locations were selected to investigate the potential for buried waste and/or
to evaluate impacts to soif and ground water associated with buried waste
(Figure 2). A total of 61 test pits were installed within the general area where
historic waste burial activities could have potentially occurred, based on the
TtNUS geophysical anomalies and known areas of site development. Note,
during the installation of test pits TP-38 and TP-39 buried fragments of
fiberboard drums were identified. When the initial waste was encountered,
Connecticut Tank Removal under supervision of HRP initiated a remediation
response in preparation of encountering additional waste. No additional
waste was encountered at TP-39, other than the initial fragment of
fiberboard drum that was placed on plastic sheeting as a temporary
stockpile area. Wastes encountered at TP-38 included fiberboard drum
fragments, bung covers, drum covers, and other evidence of fill material
such as brick fragments and timbers. This material was also temporary
stockpiled on and beneath plastic sheeting until loaded into a lined roll-off

container on JUIy 25, 2005.
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Thirty-one of the test pit locations were intended to specifically
investigate the areas of geophysical anomalies identified in the TtNUS
Brownfields Targeted Site Assessment. Specifically the following test pits

targeted the noted anomalies.

o TPA1 s« TP15 e TP19 e TP25 » TP31 o TP57  TP61
« TP12 o TP16 s TP20 e TP26 o TP36 + TP-58
¢« TPA3 e TPA7 e TP23 e TP27 e« TP47 s TP-59
e TP14 o« TP18 + TP24 & TP29 « TP-E0 e TP-60

The TtNUS report indicates that a buried drum was identified during
the installation of MW-1. Test pits TP-15 and TB-16 were installed near MW-
1. No buried waste was identified during the installation of TP-15 and TP-16.
However, grey process stone saturated with oily water was encountered at
these test pits as well as several other test pits in the surrounding area.
Sand mixed within and located directly below the stone at TP-15 and TP-16
exhibited slight PID readings (a maximum of 4.5 ppmv was detected). The
process stone is believed to be part of the drainage for the on-site [eaching
field (RA-4) or was a structural layer beneath a layer of pavement that has
since been removed. The buried waste identified at MW-1 was likely the
process stone.

Three test borings (TB-1W, TB-2W, and TB-8W) were installed within
the area of potential waste burial. Borings TB-1W and TB-2W could not be
installed at their intended location east of the tank farm (PRA-8) due to the
presénce of saturated wetlands that prevented equipmeﬁt access. TB-1W
and TB-2W were relocated to down-gradient and within the area where
limited wastes were encountered during the installation of test pit TP-38 in
July 2005. These borings were instalied for the purposes of converting the
borings to temporary ground water sampling points and no soil samples
were collected. TB-8W, which was also relocated from its proposed location
southwest of the tank farm also because of saturated wetlands, was
installed on the western portion of the property to further evaluate the
isolated, elevated VOC detections at test pit TP-20 and TP-68.

One hundred eleven soil samples were collected from within the
general area of RA-1. All samples, with the exception of TB-8A and TB-8B,
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were analyzed for the COC metals, VOCs, and PAHs. TB-8A and TB-8B
were analyzed for VOCs only. Seventy of the 111 samples were submitted
for ETPH analysis. Typically, when two samples were collected from a
single test pit, only the presumed worst-case sample of the two was
analyzed for ETPH. Worst-case samples were based on field observations
for odors, staining, and PID readings. If no indication of contamination was
observed, the sample collected from a subsurface layer believed to be
artificial fill (typically shallow sand mixed with brick, plastic or timbers) was
submitted for ETPH analysis. Lastly, fifty-six samples were submitted for
pesticides analysis. Pesticide samples were collected from test pits as
planned in the QAPP, with preference for shallow samples closer to the
ground surface where pesticides could have been applied.

Ground water grab samples were coilected from three of the test pits
(TP-16, TP-28, TP-59 and TP-70) installed to evaluate RA-1. Ground water
samples were collected via modified low-flow methodology from existing 2"-
diameter monitoring wells MW-1, MW-3, MW-5, and RIZ-4 and from newly
installed (October 2005) 1"-diameter temporary sampling points (TB-1W,
TB-2W, and TB-8W). Groundwater samples were analyzed for the COCs
listed in Section 5.2, with the exception the grab samples from test pits,
which were analyzed by CT ETPH instead of EPA Method 418.1.

7.1.4 Results of Soil Analysis

A complete summary of the laboratory data for the soil samples
collected from RA-1 is included in Table 3.

Note the samples collected above 2’ below grade (TP-14B [0.6°], TP-
18A [1.0°), TP-20A (1.5%), TP-25A [1.5'], TP-28 [1.5", TP-36 [1.5], and TP-
64A [1.5]) were above any reported buried waste. The contamination in
these samples is believed to be associated with either RA-6 or RA-13,
described in Sections 7.4, 7.6 and 7.13, respectively. PAHs, naphthalene,
and ETPH, were also detected in TP-28 (1.5') above RSR criteria, as
discussed below.

Contamination was also detected above RSR criteria samples TP-4,
TP-5, TP-64A. Note these samples were collected from directly beneath the
subsurface gravel layer interpreted to be part of the leaching system (RA-4)
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for wastewater from the chemical manhole. The contamination in these
samples is believed to be associated with either RA-3 or RA-4, described in

Sections 7.3 and 7.4, respectively.
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Metals
The summary table RA-1 indicates which parameters were detected

in exceedance of any of the applicable standards. All total chromium
exceedances indicated in the table below were detected above the RDEC
and Industrial Commercial DEC, which is 100 mg/kg for both criteria. All
subsequent SPLP analysis confirmed compliance with the GB PMC for
chromium. Chromium above RSR criteria was detected in 5 of the 10
samples collected from the expanded excavation of test pit TP-38, where
fiber drum fragments were encountered in the subsurface. The depths of the
chromium exceedances ranged from 2.0’ to 8.0’. Soil sample TP-38 (3",
collected from the vicinity of the bulk of buried waste removed in 2001, also
exceeded the DEC for copper and hexavalent chromium. Chromium above
RSR criteria was also detected in the sample collected from the expanded
excavation of test pit TP-39.

ETPH
ETPH was detected above one or more of the applicable standards

in 8 of the 70 samples analyzed for ETPH. Exceedances of ETPH were
detected in three of the test pits (TP-1, TP-4 and TP-5) instalfed along the
western property boundary (Figure 3). ETPH in TP-1 was detected at 7.0
helow grade. Note, no debris waste or evidence of fill was observed at this
depth in TP-1.

[The exceedances at TP-4 and TP-5 are helieved to be associated
with oily wastewater perched in the gravel substrate approximately 2-3’
below grade. Soil samples TP-4 (3') and TP-5 (2.7") were collected from the
soil beneath the gravel layer, potentially constructed as part of the drainage
system for the chemical manhole leach field (see Section 7.4).]

Three of the ETPH exceedances were detected in soil samples
collected from intermediate depths beneath the northwest central portion of
the site (Figure 3). These samples consist of TP-26B (5.5'), TP-31A (5.5,
and TP-32 (3.5). An isolated area of ETPH soil contamination, presumably
associated with buried wastes or contaminated fill, appears to be present on

the northwest-central portion of the site.
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ETPH was detected above the GB PMC and I/C DEC in sample TP-
20A (1.5%). VOC contamination likely associated with the ETPH exceedance
at this location is discussed below.

VOCs
VOCs were detected above one or more of the applicable criteria in

eight of the 109 samples from RA-1 analyzed for via EPA Method 8260B
(Figure 3). Vinyl chloride was detected above the RDEC and GBPMC in
sample TP-21 (5). Other VOCs, including chlorinated and aromatic VOCs,
were detected below applicable standards in this sample. The vinyl chioride
is presumed to be a breakdown product of one of the chlorinated VOCs that
were also detected in the sample.

Vinyl chloride was also detected exceedance of the RDEC and GB
PMC in soil sample TB-8W (6-7.5"). PCE was detected in exceedance of the
RDEC and GB PMC in soil sample TB-8W (8-10"). Other chlorinated
breakdown components of PCE were detected in both samples, however
only ¢-1,2-DCE exceeded any applicable standards.

PAHSs
No PAHs were detected in soil samples collective from RA-1 at

depths that could have potentially impacted by buried waste.

[PAHs were detected above RSR criteria in samples TP-24A (2') and
TP-28 (1.5°) and are discussed in Section 7.6 regarding the former storage
of drums on-site, RA-6.]

[PAHs were detected above RSR criteria in sample TP-62A (2") and
are discussed in Section 7.12 regarding the fill material used on-site, RA-
12.]

Pesticides & PCBs
No pesticides or PCBs were defected in soil samples collective from

RA-1 that could have potentially impacted by buried waste.
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7.1.5 Results of Ground Water Analysis

Ground water sampling results exceeding applicable RSR criteria are

summarized in the table helow.

RA-1 Drum and Debris Burial
Detected Ground Water RSR Exceedances

Sample D] MW-1 | TBAW | TB-2W | TB-8W |TP-16W|TP-28W
Date Collected] 11/16/05 | 11/16/05 | 11/16/05 | 11116105 | 7/19/05 | 7119106
Current | Current | Proposed | Proposed SWPC
RVGC GW! ICVC GW| RVC GW | ICVC GW
Dissolved Metals (mgil)
Chromium, Total NE NE NE NE 0.11* 3129 09
Copper NE NE NE NE 0.048 ) 00304 i
Lead NE NE NE NE 0.013 D032 ;016 (10
Zinc NE NE NE NE 0.123 HEEL
Water-8270C pgil
IAcenaphthylene NE NE NE NE 0.3 59
Benzo(b)fluoranthene NE NE NE NE 0.3 D4
Phenanthrene NE NE NE NE 0.3 650
Water-8260B8 ngil ]
[Vinyl chioride 2 2 1.6 52 15750

Exceeds SWPC

KEY
Exceeds Current RVC GW, Current ICVC GW, and Proposed RVC GW

Not Analyzed, Below Detection Limits, or Detected Below RSR Criteria (refer to appended Table 3)

* This SWPC value is that assigned to hexavalent chromium. Total chromium results are compared to this value assuming the worst case that all
chromium present is in the hexavalent state.
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Four of the nine COC metals that were analyzed in ground water
exceeded the SWPC. Ground water sample TB-2W was coilected from
within the area in which limited drum fragments were identified during the
excavation of test pit TP-38; this sample exceeded the SWPC for total
chromium, copper and lead (Figure 4). Ground water sample TB-1W is
indicative of the ground water guality immediately down-gradient of this
area. None of the metals were detected above RSR criteria in sample TB-
1W, however, benzo(b)fluoranthene, a PAH constituent, was detected
slightly above the SWPC.

SWPC exceedances for metals were also detected in ground water
grab samples TP-16W and TP-28W (Figure 4). PAHs were also detected in
exceedance of the SWPC at TP-16W. Note, these test pit ground water grab
samples were unfiltered, and analysis consisted of total metals only. Any
metal and PAHs contamination adhered to soil particles suspended in
samples TP-16W and TP-28W would be reported in the fotal metal
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concentrations. Therefore, the metals and/or PAHs in samples TP-16W and
TP-28W may not be indicative of the actual ground water quality at those
locations. All other ground water samples collected from the site were

filtered by the lab and were reported as dissolved metals.
Vinyl chloride was detected above the current RVC GW, the current

ICVC GW, and the proposed RVC GW in four of the ground water samples.
No other VOCs were detected above the applicable RSR criteria.

7.1.6 Discussion

Proposed site redevelopment plans include regrading and paving the
western portion of the site such that it can be used as a parking area for
commercial trucks. As such, there is no proposed residential use of the site.
Therefore, an Environmental Land Use Restriction (ELUR) limiting the site
use to that of industriai or commercial will eliminate the need to physically
remediate soil that exceeds only the RDEC, as follows:

e TP-1(7)-ETPH

« TP-26B (5)-ETPH

e TP-32(3.5)—ETPH

¢ TP-38 (3') — Copper and Hexavalent Chromium

The ELUR will not eliminate the need to remediate exceedances of
the IC DEC. However, given the proposed installation of pavement and the
site’'s GB-area ground water designation, physical remediation can be
limited to the upper two feet provided clean fili replaces what was excavated
and the area is paved. Then an ELUR restricting the disturbance of the
subsurface would be required. The soil sample exceedance focations that

would require physical removal are as follows:

Sample ID {depth below grade) | PMC Exceeding Parameter
TP-14B (0.6") Total Chromium
TP-18A (1) Total Chromium
TP-25A (1.5%) Total Chromium
TP-36 (1.8") Total Chromium
TP-38C (2) Total Chromium
TP-84A (1.5") Total Chromium
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GB PMC exceedances detected above the ground water table are
indicative of contamination in soil that may be contributing to ground water
contamination. GB PMC exceedances identified in soil that is presumed to
be above the seasonal high ground water table are presented in the
following. These exceedances may not necessarily be associated with
contamination from buried wastes, but are located within the overall area of
where buried wastes were suspected. Four isolated, distinct areas of GB

PMC exceedances are identified on the western poition of the site (Figure

3).
Sample ID (depth below grade) | PMC Exceeding Parameter
TP-4(3") Dieldrin (pesticide)
TP-5(2.7) VOCs and ETPH
TP-28 (1.5) VOCs and PAHs
TP-21 (5" PAHs
TP-24A (2.0) PAHs
TP-31A (5") ETPH
TP-20A (1.5") VOCs
TP-68 (1) VOCs

‘Much of the areas with soil exceedances of the GB PMC coincide
with areas with IC DEC exceedances. Additional excavation to a slightly
deeper depth (seasonal high ground water table, estimated to be at most 4’
below grade beneath the western portion of the site) will be required at
these locations. Limited additional excavation beyond that proposed for IC
DEC will be needed to address the GB PMC exceedances.
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7.2  RA-2 Former Drum Filling Building
7.2.1 Background Information

The former drum-filling building constructed in circa 1960 was used
to fill 55-gallon drums with the materials from the tank farm. Drums were
also stored in and adjacent to this building. A floor drain in this building was

connected to the adjacent chemical manhole (RA-3)

7.2.2 Release Information

Potential release mechanisms for this PRA include spills and
container failures that would discharge directly to concrete and shallow
soils. Analytical results of the waste material indicate high levels of heavy
‘metal contamination consisting of chromium, nickel, and copper, in
particular. Contaminants of Concern for RA-1 include metals, VOCs, ETPH,

PAHs and pesticides.

7.2.3 Phase lll Investigation

To evaluate the potential for shallow releases, three test pits (TP-66,
TP-67 and TP-68) were installed to depths up to 8.5 feet below grade within
the footprint of the former building (Figure 3). The walls and concrete slab of
the bui.lding were previously demolished. However, the concrete footing
walls are still present. TP-66 and TP-67 were installed as one trench that
transected the width of the building. The interior walls of the concrete
footings were exposed. A 4"-diameter hole was observed in the footing wail
along the northern wall, in line with the chemical manhole. Presumably, a
drainpipe from the drum filling building to the chemical manhole ran through
this hole. Sample TP-66 (2") was collected from beneath the hole; sample
TP-67 (2.5") was collected near the middle of the building in line with the
hole at the presumed location of a reported floor drain. Test pit TP-68 was
installed on the west end of the former drum filling building and soil sample
TP-68 (1') was collected to evaluate the potential for a shallow release. No
staining, odors or elevated PID readings indicating a release were observed

during collection of the soil samples.
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