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1.0

INTRODUCTION

This report is a summary of subsurface investigations conducted by HRP Associates,
Inc. (HRP) for the City of Bristol at the former H.J. Mills property, located at 149-151
Church Street in Bristol, Connecticut (Figure 1).

The purpose of this investigation was to determine the degree of environmental impact
at potential release areas (PRAs) and confirmed release areas (RAs) previously identi-
fied at the site.

A Brownfields Program Quality Assurance Project Plan (QAPP) for the project was de-
veloped by HRP and approved by the Office of Site Remediation and Restoration (Envi-
ronmental Protection Agency (EPA) Region I) in June 2003. A QAPP addendum was
also developed and approved on October 18, 2004. The QAPP and addendum de-
scribed the project scope and sampling methodology, laboratory analytical parameters,
and developed quality control measures as applicable to the soil and groundwater
sampling program.

Elements of the QAPP and addendum included the following:

Description of the project

Sampling and analytical requirements

Sample handling and custody requirements

Field and laboratory quality control requirements

Data verification and validation procedures

Back-up documentation including SW-846 laboratory standard
operating procedures (SOPs) and field activity SOPs.

The analytical data obtained from the site investigation were compared to specific nu-
meric criteria listed in the Connecticut Department of Environmental Protection (CT
DEP) “Remedial Standard Regulations” (RCSA Section 22a-133k-1 through 3, RSR),
dated January 30, 1996. The RSR specifies numeric standards acceptable to the CT
DEP for the cleanup of Connecticut sites that are required to comply with the RSR.

The following two standards apply to the remediation of contaminated soil:

1. Direct Exposure Criteria (DEC): Established to protect human health
from risks associated with direct exposure (primarily through the inges-
tion pathway) to pollutants in contaminated soil or sediment.

2. Pollutant Mobility Criteria (PMC): Developed to protect groundwater
quality and uses from pollutants which may leach out of contaminated
soil or sediment.

Groundwater remediation requirements are outlined in the RSR document, and their
applicability is in part dependent upon site groundwater quality classifications. The sub-
ject property is located in an area where groundwater is classified as “GB”. Therefore,
the applicable groundwater standards are listed below:
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1. Surface Water Protection Criteria (SWPC): Promulgated to protect the
existing use of surface water bodies, wetland areas, and intermittent
streams to which a groundwater contaminant plume discharges.

2. Volatilization Criteria (VC): Established to protect the occupants of build-
ings from the migration of volatile organic contaminants (VOCs) from a
groundwater contaminant plume into the interior of a building or other
structure.

3. Non-Aqueous Phase Liquids (NAPL): The RSRs require that lighter-than-
water NAPL (LNAPL) be remediated to the maximum extent practicable
and denser-than-water NAPL (DNAPL) be remediated to the maximum
extent prudent.

Based on previous conversations with the City of Bristol, regarding further site devel-
opment, HRP has compared the data obtained during this investigation to the indus-
trial/lcommercial standards. Per Section 22a-133k-2(b)(2)(A) and 22a-133k-3(c)(2), the
less stringent industrial/lcommercial standard is appropriate for properties that have an
Environmental Land Use Restriction (ELUR) recorded on the land deed. The ELUR is
a detailed description of the final site remedial conditions and documents the locations
where contaminant concentrations comply with the industrial/commercial standards.
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2.0 SITE HISTORY
The approximately 1.3 acre unimproved subject site is currently owned by the city of
Bristol. The site (149-151 Church Street, Bristol) was formerly occupied by the H.J.
Mills paper and cardboard manufacturing plant (Figure 1). H.J. Mills Inc. began manu-
facturing paper and cardboard boxes in the late 1800’s and continued operation until
circa 1985. The site was vacant between 1985 and 1998 when the site building was
destroyed by fire and subsequently demolished.
Materials known to be used on-site included glue, ink, and kerosene. The kerosene
was applied to rags used for cleaning and industrially laundered after use. Coal was
historically used to heat the on-site building.
An unregistered fuel oil underground storage tank (UST) with a reported capacity of
2,600 gallons, was removed from the southwestern portion of the site in 1999 (Figure
2). Approximately 200 cubic yards of petroleum-contaminated soil was removed from
the tank grave and disposed.
Metcalf & Eddy (M&E) conducted a Targeted Brownfields Assessment (TBA) in 2000
and identified the following PRAs and RAs.
SUMMARY OF IDENTIFIED POTENTIAL RELEASE AREAS AND RELEASE AREAS
CONFIRMED BY TESTING AND/OR DIRECT OBSERVATION
H. J. Mills Property
149-151 Church Street
(See Figure 2)
Potential or
olpr%## Name Previous Analytical Results t}; ':;::nf:; Comments
Concern
An unregistered 2,600 gallon UST
Soi was .removed in Aug‘ust1999. Ap-
TPH: 40— 12,600 ppm proximately 20Q cubic ya.rds of pe-
froleum contaminated soit was re-
moved from the tank grave and
PRA#T | O VO%E‘;]—“%QIL sv\%:c?é,TLZ " dsgosed oftsie. Eigtsideval
TPH: 0.56 — 0.60 mg/L ?on lrrt:natory san;_p es F\éver_e col!ected
SVOCs: 3-4 gl rom the excavation. esidual' TPH
concentrations ranged from 40 ppm
in the southeast corner to 12,600
ppm on the southern wall.
Two off-site USTs are reported to
have been removed. One tank was
Eormer Oft a 500 gallon waste oil tank and the
PRA #2 : No previous data identified. TPH, SVOCs | other was a 1,000 gallon No. 2 oil
site USTs
tank. Releases from these USTs
could potentially impact the site soil
and/or groundwater quality.
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SUMMARY OF IDENTIFIED POTENTIAL RELEASE AREAS AND RELEASE AREAS
CONFIRMED BY TESTING AND/OR DIRECT OBSERVATION
H. J. Mills Property
149-151 Church Street
(See Figure 2)
Potential or
oﬁ&i Name Previous Analytical Results tKa I;:’i‘;\v:n(t::g; Comments
Concern
Soil
VOCs: 9.9 — 49,000 pg/kg
TPH: 2,400 - 7,600 mg/kg
SVOCs: 48 — 39,000 pg/kg
Visible PeSt'C'de;b%g?,\l—D4'2 hokg VOCs, 15 DEP Sh.allow petroleum contaminated
Petroleum |  Lead by SPLP: ND- 0064 mgl. | metals, SvOCs, | 501 Was detectedin the southeast
RA #3 ) portion of the site. The source and
Impacted | Metals Group': 0.096 - 9,330 mglkg | TPH, PCBs, CN, distribution of contamination is not
Soi CN: 0.15-0.21 mg/kg and pesticides | oo
known.
Groundwater
VOCs: 1 pglL
TPH: ND
SVOCs: 3-4 g/l
Soil
VOCs: 28 — 83 pglkg
TPH: 300 - 1,600 mg/kg
SVOCs: 19 — 30,000 pg/kg
Pesticides: 0.45 ~ 14 pg/kg
PCBs: ND . . .
i Fill materials were previously ob-
| Load by SPLP: 0.071 035 MO | voCs, 15 DEP | served in the wester half of the
RA #4 Fill Areas ?n é/k'g ’ metals, SVOCs, | site. The fill contained cinders and
CN: 0.056 - 0.13 mglkg TPH, PCSs_, CN, | fly ash north of the stregm. South of
: T ' and pesticides | the stream the fill contained asphait,
Groundwater concrete, and brick fragments.
VOCs: ND
TPH: ND
SVOCs: ND
Metals Groupz 0.10 — 52,200 pg/L
CN: 0.70 - 0.95 pg/L
An unnamed stream bisects the
property and flows from west to
east. In October 1979, ~15-20 gal-
Soi lons r;f #2 ;ut?l oLiJI Ss?ilgng frgm ttht:h
= overflow of the , flowed into the
.}/&C%NOD_]ZS r‘:%//l:% VOCs. 15 DEP unnamed stream. An intermittent
SVOdS' 212,300 pghkg metals’ SVOCs release of an unknown/unidentified
RA#5 Stream Pestici déS' 0 57’_ 35 pgkg TPH P’CBs CN, gray discharge into the stream was
P'CB'S_ ND ’ an d pestici, des * | reported in October 1985. lq Janu-
Metals Group': 0.05 — 15,300 mgkg ary 1995, an unknown quanfity of
CN: ND - 0.067 mglkg ink was released info thg stream.
The source of the gray discharge
and ink has not been identified.
Also, cleanup activities related to
these spills have not been identified.
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SUMMARY OF IDENTIFIED POTENTIAL RELEASE AREAS AND RELEASE AREAS
CONFIRMED BY TESTING AND/OR DIRECT OBSERVATION

H. J. Mills Property
149-151 Church Street

(See Figure 2)
Potential or
PRA # . . Known Con-
or RA # Name Previous Analytical Results taminants of Comments
Concern

PRA = Potential Release Area
RA = Release Area

Ag, Vv, & Zn)

UST = Underground Storage Tank

VOCs = Volatile Organic Compounds
SVOCs = Semi-volatile Organic Compounds
CN = Cyanide

Metals Group! = Metal analysis which includes (A, Sb, As, Ba, Be, Cd, Ca, Co, Cr-T, Cu, Fe, Pb, Hg, Mn, Mg, Ni, K, Se,

Metals Group? = Metal analysis which includes (Al, Ba, Cd, Ca, Co, Cr-T, Cu, Fe, Pb, Hg, Mn, Mg, Ni, K, Na, V, & Zn)
15 DEP Metals = Sb, As, Ba, Be, Cd, Cr-T, Cu, Pb, Hg, Ni, Se, Ag, T, V, & Zn
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3.0 SUBSURFACE INVESTIGATION

HRP performed subsurface investigations at the subject site in accordance with the
QAPP approved on June 24, 2003 and the QAPP addendum approved on October 18,
2004, except for the following modifications that were approved by EPA on September
9, 2003.

1.

3.1

The proposed location for TB-10 was situated over a buried culvert. The boring
was relocated, approximately 10 feet to the east.

The proposed location for TB-20 was situated off the eastern edge of the build-
ing floor slab. The ground surface in this area was approximately three feet be-
low the slab elevation and was not accessible with a drill rig. Therefore, sam-
ples from TB-20 were collected utilizing hand sampling methods.

Physical evidence of potential volatile organic impact (odors and elevated
photoionization detector (PID) readings) was noted at two locations (TB-16, MW-
101). Samples from these locations were tested for volatile organic compounds
(VOCs) in addition to the parameters identified in the QAPP.

Installation of Soil Borings and Monitoring Wells

On September 9 and 10, 2003, Logical Environmental Solutions (LES) of Tol-
land, Connecticut, under supervision of an HRP geologist, installed twenty-two
soil borings (TB-1 through TB-19 and MW-101 through MW-103) on the site us-
ing a Geoprobe drill rig. On November 5, 2004, Glacier Drilling, Inc., of Bolton,
Connecticut, installed an additional ten soil borings (TB-21 through TB-28 and
MW-104 through MW-106) utilizing a direct push drill rig. Soil samples were col-
lected continuously using a 4-foot and 5-foot long MacroCore, respectively. A
new MacroCore liner was used for each sample. The soil samples, collected
from 2-foot or less discrete sampling increments, were subsequently placed into
appropriate containers and stored on ice.

The test borings were installed in the manner described in the approved QAPP
and subsequent addendum. Soil samples from TB-20 were collected by hand
on September 17, 2003. Test boring locations are shown on Figure 2. Test bor-
ing logs with sample descriptions recorded in the field, are included in Appendix
A.

One sediment sample (SD-101) was collected by hand from the western end of
the stream that bisects the site on September 9, 2003.

Soil samples from the test borings and monitoring wells were screened in the
field for the presence of VOCs with a PID calibrated to an isobutylene standard.
Soil samples were selected by HRP for analysis at a state-certified independent
laboratory (Con-Test), based on physical characteristics, field observations, and
their proximity to potential and confirmed release areas.
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3.2

3.3

3.4

Subsurface Materials

The surficial materials encountered at the site generally consisted of fill material
including demolition debris, coal ash, and cinders. Descriptive logs of the bor-
ings and monitoring wells are presented in Appendix A.

Groundwater was encountered at depths ranging from 4 feet below grade (b.g.)
to 9.0 feet b.g. Shallow drilling refusals were encountered on the western half of
the property due to the presence of demolition debris.

Soil Sampling

During the September 2003 sampling event, fifty-three discrete soil samples
were collected and screened. Sixty-one discrete soil samples were collected
during the November 2004 sampling event. In all, fifty-one soil samples (and
four duplicate soil samples) were selected for laboratory analysis based upon
physical characteristics and the objectives of the investigation. The soil samples
were selectively analyzed for one or more of the following parameters:

e Extractable Total Petroleum Hydrocarbons (ETPH);
e VOCs (including MTBE) by EPA Method 8260B,;

e Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method 8270C
(modified);

¢ PAHSs by the Synthetic Precipitation Leaching Procedure (SPLP) and
EPA Method 8270C (modified); '

e 8 RCRA Metals (arsenic, barium, cadmium, total chromium, lead, mer-
cury, selenium, and silver) by the Toxicity Characteristic Leaching Pro-
cedure (TCLP) according to EPA Methods 1311, 6010B, and 7471,

e Lead by mass and SPLP analysis by EPA Methods 6010B and 1312;
e Petroleum Fingerprinting by EPA Method 8015M.

Target analytes were previously selected, as documented in the QAPP and
QAPP addendum, based upon HRP’s understanding of historical site processes
and raw/waste materials used and stored on the site. The samples were submit-
ted to Con-Test Analytical Laboratory (Con-Test), under chain-of-custody, for
analysis of the parameters identified in the QAPP and subsequent addendum.

Soil Sample Analytical Results

Laboratory reports for the fifty-five (September 2003 and November 2004) ana-
lyzed soil samples are attached in Appendix B. All detected constituents are
summarized in Table 1.

The laboratory analytical results are summarized below by PRA and RA.

JNBRISC\360\HJ Mills\add Subsurf Assess-HJ Mills ic.doc 7 HR?

Qosociatss, 7M




PRA-1: Former UST - Previous investigation indicated that the constituents of
concern included VOCs, semi-volatile organic compounds (SVOCs), TPH, and
lead. Six borings (TB-1, TB-2, TB-23, TB-24, TB-25, and MW-102) were in-
stalled to assess this area (Figure 2). Laboratory analysis conducted as part of
this investigation confirmed impact by PAHs (2-methyinaphthalene, ace-
naphthylene, acenaphthene, anthracene, chrysene, benzo(a)anthracene,
benzo(a)pyrene,  fluorene, benzo(b)fluoranthene, benzo(g,h,l)perylene,
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene) and/or
ETPH in soil borings TB-2 (4-6), TB-23 (4-6’), and TB-25 (0-2’, 4-6") at concen-
trations below the applicable RSR criteria. SPLP lead was not detected in the
analyzed soil samples above the laboratory detection limit.

PRA-2: Former Off-site USTs - The contaminants of concern identified by previ-
ous investigation included SVOCs and TPH. This area was assessed with
seven borings (TB-3, TB-4, TB-5, TB-6, TB-26, MW-103, and MW-106) (Figure
2). Laboratory analysis revealed soil impact by PAHs (2-methylnaphthalene,
acenaphthylene, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene),
and/or ETPH in samples TB-4 (5-6"), TB-5 (4-5’), TB-6 (4-5"), MW-103 (4-6"), TB-
26 (2-4’), and MW-106 (2-4’, 6-8'). Concentrations of PAHs (2-
methylnaphthalene), detected in TB-5 (4-5’) are above the GB PMC. SPLP PAH
levels were all below applicable GB PMC soil criteria for SPLP testing methods.
ETPH was detected at TB-4 (5-6’) and TB-5 (4-5) exceeded the I/C DEC. The
hydrocarbon fingerprinting identified the petroleum contamination as No. 2 fuel
oil. SPLP lead was not detected in the analyzed soil samples above the labora-
tory detection limit.

TCLP analysis, conducted for metals, revealed soil impact by TCLP barium,
lead, and mercury. No metal concentrations were found above regulatory limits
indicative of characteristic hazardous waste.

RA-3: Visible Petroleum Impacted Soil - Previous investigation indicated that the
contaminants of concern included VOCs, SVOCs, TPH, metals, PCBs, and cya-
nide. Eight soil borings (TB-7, TB-8, TB-9, TB-10, TB-11, TB-26, TB-27, and
TB-28) were installed to assess this area (Figure 2). Laboratory analysis con-
ducted as part of this work confirmed impact by PAHs (2-methylnaphthalene,
acenaphthylene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene,  benzo(g,h,l)perylene,  chrysene,
benzo(k)fluoranthene, dibenzo(a,H)anthracene, fluoranthene, fluorene, in-
deno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene) and/or ETPH in
samples TB-7 (5-6"), TB-8 (4-6'), TB-9 (1-2’), TB-10 (5-6"), TB-11 (5-6'), TB-26
(2-4"), TB-27 (0-2, 4-6"), and TB-28 (0-2°). Concentrations of benzo(a)pyrene
detected in borings TB-9 (1-2’) and TB-27 (0-2’) exceed the I/C DEC.
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,  chrysene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene concentration detected in
sample TB-27 (4-6’) exceed the I/C DEC and/or the GB PMC. SPLP PAH levels
were all below applicable GB PMC soil criteria for SPLP testing methods. ETPH
was detected at a concentration below the applicable RSR criteria in boring TB-7
at 5to 6 ft b.g. SPLP lead was not detected in the analyzed soil samples above
the laboratory detection limit.
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3.5

TCLP lead was detected above the GB PMC in boring TB-8. However, no metal
concentrations were found above regulatory limits indicative of characteristic
hazardous waste.

PRA-4: Fill Areas - The contaminants of concern identified by previous investiga-
tion included VOCs, SVOCs, TPH, metals, PCBs, and cyanide. This area was
assessed with the installation of eleven soil borings (TB-12 through TB-19, TB-
21, TB-22, MW-101, and MW-104) and one hand sample (TB-20) (Figure 2).
Laboratory analysis revealed impact by PAHs (anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, chrysene, benzo(g,h,l)perylene,
benzo(k)fluoranthene, dibenzo(a,H)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, pyrene), ETPH, and/or lead in soil samples TB-14 (0-
2), TB-15 (4-6’), TB-17 (4-6'), TB-18 (4-6), TB-21 (0-2’, 2-4’, 4-6’), TB-22 (0-2’,
2-4’, 4-6’), TB-23 (4-6’), and MW-104 (0-2, 2-4’). PAHs (benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, chrysene, benzo(k)fluoranthene, in-
deno(1,2,3-cd)pyrene) were detected above applicable criteria in soil borings
TB-14 (0-2’) and TB-18 (4-6’). SPLP PAH levels were all below applicable GB
PMC soil criteria for SPLP testing methods. ETPH was detected in TB-14 (0-2)
and TB-18 (4-6’) at a concentration below the applicable RSR criteria. Lead
concentrations detected in TB-21 (0-2’, 2-4’) were at levels above the |/C DEC.
SPLP lead concentrations detected in TB-14 (0-2’), TB-15 (4-6"), TB-21 (0-2’, 2-
4’', 4-6"), and TB-22 (2-4’) also exceed the GB PMC. No VOCs were detected
above the laboratory detection limits.

RA-5: Stream - Previous investigation indicated that the contaminants of con-
cern included VOCs, metals, SVOCs, TPH, PCBs, and cyanide. This area was
assessed with the collection and analysis of one sediment sample (SD-101)
(Figure 2). Laboratory analysis confirmed impact by SPLP PAHs but none were
detected above standard.

Groundwater Sampling

Following installation of six groundwater monitoring wells (MW-101, MW-102,
and MW-103 in September 2003 and MW-104, MW-105, and MW-106 in No-
vember 2004) on the site and a seven-day aquifer re-equilibration period, the
groundwater levels were measured (relative to the top of the well casing) using
an electronic oil/water interface probe. The six monitoring wells were surveyed
with respect to an arbitrary benchmark located on the site, designated as 100
feet above mean sea level (AMSL). On September 17, 2003, the measured
depth to groundwater in the wells ranged from 4.14 to 7.60 feet b.g. and on No-
vember 16, 2004 the water depths ranged from 4.24 to 8.39 feet b.g. The elec-
tronic water level indicator was decontaminated between wells. Groundwater
and monitoring well elevation data are presented on Table 2.

Prior to sample collection, each well was purged by low flow sampling proce-
dures. Field measured pH, turbidity, specific conductance, oxidation reduction
potential, dissolved oxygen, and temperature were recorded until field parame-
ters stabilized. These field measurements are included in Appendix C. The
groundwater samples were submitted to Con-Test to be analyzed for select pa-
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3.6

3.7

3.8

rameters identified in the QAPP and subsequent addendum, which included
VOCs by EPA Method 8260B, total metals (cadmium, lead, and/or zinc), PAHs
by EPA Method 8270C modified, and TPH by EPA Method 418.1.

Groundwater Flow Analysis

The inferred groundwater contours, as shown on Figures 3 and 4, suggest on-
site overburden groundwater flows generally to the north-northeast. Based on
the groundwater contours, the stream that bisects the property appears to exert
a limited effect on ground water flow across the site.

Groundwater Sample Analytical Results

Laboratory reports for the groundwater samples are attached in Appendix B. All
detected constituents are presented on Table 3.

September 2003 Sampling Event

Cadmium was detected in the groundwater sample collected from MW-101
(0.224 mg/L) at a level in excess of the SWPC. No other analyzed constituents
exceeded the applicable RSR standards, however, impact by TPH and trace
concentrations of MTBE and naphthalene was also noted.

.November 2004 Sampling Event

Cadmium (2.1 mg/L), lead (2.65 mg/L), and zinc (1.86 mg/L) were detected in
the groundwater sample collected from MW-101 at a concentration above the
SWPC. Phenanthrene (0.6 ug/L) was detected in MW-106 at a concentration
above the SWPC. Vinyl chloride (3.1 pg/L) was also detected in MW-106 at a
level above the industrial/commercial VC (I/C VC). No other analyzed constitu-
ents exceeded the applicable RSR standards, however, concentrations of addi-
tional VOCs (1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 1,4-
dichlorobenzene, 4-isopropylioluene, carbon disulfide, chlorobenzene, isopro-
pylbenzene, MTBE, naphthalene, n-butylbenzene, n-propylbenzene, sec-
butylbenzene, tert-butylbenzene, and xylene), PAHs (2-methylnaphthalene,
acenaphthylene, and naphthalene), and TPH were observed.

Quality Assurance/Quality Control (QA/QC)
3.8.1 Data Verification and Validation

HRP’s QA Manager performed a validation of the sample records, han-
dling practices and laboratory data deliverables received from Con-Test.
In order to evaluate data accuracy, precision and representativeness,
and sensitivity of the results, the following areas were reviewed.

Completeness, documentation, and records

Field issues affecting data quality objectives
Laboratory issues affecting data quality objectives
Technical usability of data

roOD =
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3.8.2 Validation Results

The results of the data validation are provided in Appendix D and sum-
marized below.

Completeness, Documentation, and Records

The laboratory, laboratory project number, number of samples, sample
field identifications, laboratory sample IDs and the list of analyzed pa-
rameters were identified and documented. A comparison of the chain-of-
custody and laboratory reports to parameter lists defined in the QAPP did
not identify any inconsistencies in the documentation. The review of the
data deliverable package did not identify any discrepancies or missing
data.

Field Issues Affecting Data Quality Objectives

Investigation items that were implemented to assess field sampling and
handling affects on the quality of the environmental data included docu-
mentation of field handling practices using chain-of custody records, and
collection and analysis of field control samples. The field control samples
that were collected and analyzed for this project consisted of field equip-
ment blanks, trip blanks, and duplicate samples. A summary of a review
of these items is provided below.

Chain-of-Custody Records

Chain-of-Custody records revealed that all samples were preserved upon
collection using proper protocols and submitted to the analytical labora-
tory within a 24-hour period following collection. No issues adversely af-
fecting the quality of the data were identified through review of these
documents.

Field Equipment Blanks

Three equipment blanks, listed below, were collected from the primary
pieces of field equipment that were utilized during the course of the in-

vestigation.

Sample ID Equipment Blank Collection Point

Geoprobe Blank dedicated macro-core sampler liners used
during drilling

Pump Blank 13-26 dedicated tubing used for groundwater sam-
pling

Equipment Blank  dedicated macro-core sampler liners used
during drilling

EB-001 dedicated tubing used for groundwater sam-
pling
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Results of the analytical testing of these samples are provided in Appen-
dix D. Laboratory testing revealed trace level impacts listed below.

Sample ID Detected Compound

Geoprobe Blank No analytes detected above the labo-
ratory detection limit.

Pump Blank 13-26 No analytes detected above the labo-
ratory detection limit.

Equipment Blank No analytes detected above the labo-
ratory detection limit.

EB-001 zinc (0.013 mg/i)

In order to further assess the significance and source of the contamina-
tion detected in equipment blank, EB-001, HRP reviewed the analytical
results of associated trip blanks and laboratory method blanks. This re-
view revealed the following information.

1.

EB-001: Zinc was only detected in the equipment blank and was
not detected in the associated laboratory method blank. Zinc was
detected at varying levels (0.010 — 1.84 mg/l) in groundwater
samples collected from all of the monitor wells (MW-101, MW-102,
MW-103, MW-104, MW-105, MW-106). The lowest concentra-
tions of zinc (MW-102, MW-103, MW-104, MW-105, MW-106)
were similar to levels detected in EB-3. Therefore, it is difficult to
ascertain if potential impact detected in the equipment blank has
adversely affected the data results. Even though the zinc levels
detected at these locations may potentially be affected, the impact
is insignificant because the concentrations are well below stan-
dard and demonstration of compliance with remediation standards
requires the use of periodic groundwater monitoring results rather
than the results of a single sampling event. The concentration of
zinc detected in MW-101 was significantly higher and the impact
identified in EB-001 does not appear to have a significant affect on
the zinc level reported for this groundwater sample.

Trip Blanks

Six trip blanks were prepared by the laboratory, placed in the sampling
coolers and tested for volatile organics in order to assess sampling han-
dling affects. The results of the trip blanks are provided in Appendix E.
Trace concentrations of VOCs were detected in three of the trip blank as-
sociated with the test borings. A summary of the test results and the af-
fect on data quality is listed below.
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e Test Borings: Methylene chloride was detected in two of the
three trip blanks (3.3-3.7 ug/l) that were analyzed on September 9
and 10, 2003 during the first phase of drilling. Drilling commenced
over a period of three consecutive days and each trip blank was
representative of one day of drilling. Methylene chloride was also
detected in the laboratory method blank (5.2 ug/l) on the day the
above-mentioned trip blanks were analyzed. Given that methyl-
ene chloride is a common laboratory contaminant and the con-
centration detected in the method blank is higher than the level
detected in the trip blank, it appears that the trip blank detections
may have resulted from cross contamination from the laboratory
equipment. Methylene chloride was not detected in the soil sam-
ples analyzed from the site and therefore the cross contamination
does not appear to have affected the site soil samples.

Chloroform and toluene were detected a single trip blank (3.9 ug/I
and 0.9 ug/l, respectively) that was analyzed on November 5,
2004 during the second phase of drilling for this project. Chloro-
form and toluene were not detected in laboratory method blanks.
No soil samples, collected during the second phase of drilling,
were analyzed for VOCs.

Duplicate Sample Analysis

Duplicate samples of soil or groundwater where collected for analysis as
indicated in the QAPP. The resulis of this sampling are summarized in
Tables 1 and 3. In all instances, the testing revealed reasonable correla-
tion between the sample test results. '

Laboratory Issues Affecting Data Quality Objectives

In order to assess laboratory influences on the quality of the investigation
data, HRP reviewed sample holding times, detection limits, and the test
results of laboratory control samples, including laboratory fortified blanks,
matrix spikes, surrogate recoveries, and method blanks. The results of
this review revealed the following information.

Laboratory Holding Times

Review of laboratory documentation indicates that all samples tested dur-
ing this phase of the project were extracted and analyzed within accept-
able sample holding times specified in the QAPP.

Detection Limits

Review of site data revealed that elevated minimum detection limits
(MDLs) were reported for the parameters as follows.

e VOC analysis related to soil sample MW-101 (0-2°)
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e PAHs analysis related to soil samples TB-4 (5-6’), TB-5 (4-5'),
TB-27 (4-6’) and groundwater samples MW-104 and MW-
104DUP

The elevated VOC detection limits for soils appear to be the resuit of the
analysis of the methanol field preserved soil sample that was collected
from MW-101 (2003) during the initial phase of the investigation. Other
VOC results are not affected.

Elevated MDLs for certain PAHs in soil samples listed below also exceed
applicable soil remediation criteria.

e TB-4 (5-6")
o Benzo(a)pyrene

e TB-5(4-5)

o Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chrysene
Benzo(k)fluoranthene
Dibenzo(a,H)anthracene
Indeno(1,2,3-cd)pyrene

O 0O O O O O

In groundwater samples MW-104 and MW-104DUP, the detection limit
for acenaphthylene was slightly elevated. Acenaphthylene detection lim-
its were not elevated in any of the other groundwater samples or in the
soil samples. Therefore the detection limit does not appear to have af-
fected the overall usability of the data.

Laboratory Fortified Blanks

A laboratory fortified blank (LFB) is a control sample used to determine if
the laboratory analytical equipment is working properly. The laboratory
fortified blank is a clean sample (water for waters and soil for soils) that is
spiked by the laboratory with known concentrations of the compounds of
interest. A comparison of the laboratory fortified blank recoveries to the
laboratory control limits enables an assessment of the laboratory equip-
ment sensitivity to specific compounds of interest. At least one LFB was
tested with each electronic data deliverable (EDD) received by the labo-
ratory. The actual number of LFBs analyzed for the parameters of inter-
est varied depending upon the number of environmental samples that
were submitted for analysis. All of the LFB results were within the labora-
tory control limits.

Matrix Spike Samples

A matrix spike sample is used to determine if the sample matrix interferes
with the ability of the laboratory equipment to detect and quantify the
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compounds of interest. A matrix spike sample is prepared by spiking a
site soil sample with a solution containing known compound concentra-
tions. The background concentrations of the analytes in the sample ma-
trix are determined through the separate analyses of an unspiked sample
aliquot. The measured values of the matrix spike sample are then cor-
rected for background concentrations when calculating recoveries of
spiked analytes. Matrix spike recoveries are compared to the laboratory
control limits to identify matrix interferences. The matrix spike recoveries
revealed- matrix interferences related to acetone, methyl ethyl ketone,
trans-1,2-dichloroethylene, methylene chloride, and n-butylbenzene.
Methyl ethyl ketone and n-butylbenzene the recoveries were below the
minimum control limit. This low bias indicates that reported concentra-
tions of these compounds could potentially be lower than the “actual’
concentration present in a sample.

Surrogate Recovery Samples

Surrogate recovery samples are used to determine the performance of
the analytical method. The samples are spiked with a known concentra-
tion of a non-environmental compound (surrogates). The laboratory then
measures the percent recovery of the surrogate. Although one surrogate
recovery, in two individual samples (MW-106 [2-4’] and TB-28 [0-2']), was
noted to be outside laboratory control limits, it was within the method re-
quirements. Surrogate sample recoveries revealed no adverse impact on
the quality of the investigation data.

Method Blank Samples

A method blank is an aliquot of reagent or methanol that is spiked with a
surrogate standard. The blank is analyzed with the sample batch to de-
termine if the laboratory is introducing method analytes or interferences
to the samples. As previously mentioned, concentrations of metals (cop-
per) and/or VOCs (methylene chloride) were detected in three of the
method blanks. The detected compounds and affected method blanks
are summarized below.

e Test Borings: Trace levels of methylene chloride (5.2 ug/l) were
detected in the water method blank prepared during the first
phase of drilling (September 2003). Methylene chloride is a com-
mon laboratory cleaning compound. Methylene chloride was not
detected in any of soil samples that were collected in September
2003.

e Groundwater Sampling: Copper (0.0140 to 0.0367 mg/l) was de-
tected in water method blanks for the September 2003 groundwa-
ter sampling event. Copper is not a contaminant of concern for
the site; therefore the groundwater samples were not analyzed for
copper. The copper detected in the method blank does not have
an affect on the quality of data. No compounds were detected in
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the water method blanks for the November 2004 groundwater
sampling event.

Technical Usability of Data

The findings of the data validation indicate that trace levels of contami-
nants may have been introduced during sample collection, handling,
and/or storage potentially affecting certain analytical results obtained as
part of this project. The level of this impact does not appear to have ad-
versely affected the quality of data or the ability to achieve the objectives
of this investigation. Technical considerations concerning the usability of
the data are listed below.

1.

Elevated MDLs, reported for VOCs in a soil sample collected from
MW-101, exceed applicable RSR soil criteria for 1,1,1,2-
tetrachloroethane, 1,1,2,2-tetrachloroethane, 1,2-dibromoethane,
acrylonitrile, bromodichloromethane, chioromethane, dibromo-
chloromethane, and methylene chloride. Since the presence of

-these compounds is not suspected, the pervasive presence of

VOCs was not identified in either soil or groundwater, and no
VOCs were detected in ground water obtained from MW-101, the
significance of these elevated MDLs appears limited.

Elevated MDLs were also reported for certain PAHs in TB-4
(benzo(a)pyrene) and TB-5 (benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenzo(a,H)anthracene, indeno(1,2,3-cd)pyrene).
Even though the elevated MDLs are not sufficient to allow ade-
guate comparison to applicable RSR soil criteria, the significance
is minimized by concentrations of ETPH that were also detected in
these samples at concentrations that exceeded both I/C DEC and
GB PMC.

The resuits of the matrix spike samples indicated matrix interfer-
ences that could potentially affect the reported concentrations for
a number of VOCs. Site investigation results revealed minor
VOCs impacts that were not pervasive across the site. ‘In addi-
tion, VOC contamination was not determined to be a significant
factor driving remediation at the site. As a result, the matrix inter-
ference for VOCs did not appear to present a significant affect on
the results of the investigation.

Surrogate recoveries were outside the laboratory control limits for
a number of compounds. However, the surrogate recoveries were
within the method control limits. The laboratory bias should be
considered when evaluating compliance with RSR criteria or mak-
ing decisions regarding site remediation.
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4.0

CONCLUSIONS

The results of the investigation confirmed releases at five of the RAs on-site. At this
time, the City of Bristol plans to restrict the proposed land uses to industrial/commercial
development. Based on the proposed land use, the RAs have been evaluated utilizing
the industrial/commercial standards. To comply with these less stringent numeric stan-
dards provided in the RSR, an environmental land use restriction (ELUR) ensuring that
the site will not be used for residential activities will be required. The present status of
each of the RAs is summarized below

RA-1: Former UST - TPH, SVOCs, and VOCs were previously detected in a groundwa-
ter sample that was collected from GW-6. Previous investigation indicated that lead
was also a constituent of concern. Six additional borings (TB-1, TB-2, TB-23, TB-24,
TB-25, and MW-102) were installed to assess this area. Laboratory analysis as part of
this investigation confirmed soil impact by ETPH and PAHs. However the concentra-
tions of ETPH and PAHSs did not exceed the |/C DEC or GB PMC. No remediation is
warranted since soil contaminant levels remain below applicable standards.

Groundwater quality was evaluated with two samples collected from MW-102. Trace
concentrations of MTBE and sec-butylbenzene were detected. Concentrations of these
compounds remained below applicable groundwater standards.

RA-2: Off-site USTs - Gasoline odors and elevated PID readings were previously noted
in soil samples collected from borings B-13, B-14, and B-15. The contaminants of con-
cern identified by previous investigation included TPH and SVOCs. Impact to this area
was further investigated with the installation of seven borings (TB-3, TB-4, TB-5, TB-6,

- TB-26, MW-103, and MW-106). Laboratory analysis revealed soil impact by PAHs and

ETPH. ETPH was detected in borings TB-4:and TB-5 at concentrations above the I/C
DEC and GB PMC. PAHs (2-methylnaphthalene) were also detected in TB-5 at a con-
centration exceeding the GB PMC. Based on the findings of the investigations, a petro-
leum release has occurred in this area and soil remediation is warranted.

Groundwater quality was evaluated with groundwater samples collected from MW-103
and MW-106. Groundwater sampling revealed impact by cadmium, zinc, ETPH, PAHSs,
and VOCs. Cadmium and zinc concentrations remained below the applicable criteria
and no RSR groundwater criteria have been established for ETPH in a GB area. Sev-
eral PAHs and VOCs were detected in samples collected from MW-106, but only phe-
nanthrene and vinylchloride exceeded applicable standards. Phenanthrene was de-
tected at a concentration above the SWPC and vinyl chloride was detected above the
I/C VC. Based on groundwater flow direction and the soil contamination detected in the
area, soil remediation may decrease the ETPH and PAHs concentrations detected in
the groundwater. Given the direction of groundwater flow and the proximity to the
property line, VOC contamination in MW-106 may be originating from off-site.

RA-3: Visible Petroleum Impacted Soil - Previous investigation indicated that the con-
taminants of concern included VOCs, metals, SVOCs, ETPH, PCBs, and cyanide.
ETPH and 2-methylnaphthalene were previously detected in soil at concentrations in
excess of the applicable criteria. Phenanthrene was previously detected at a concentra-
tion above the applicable standard in a groundwater sample (GW-7) and VOCs (ethyl-
benzene, total xylenes) were noted at trace concentrations below applicable standards.
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Eight additional soil borings (TB-7, TB-8, TB-9, TB-10, TB-11, TB-26, TB-27, and TB-
28) were installed to assess this area. Laboratory analysis conducted as part of this
work confirmed soil impact by PAHs and ETPH. Concentrations of PAHs detected in
borings TB-9 and TB-27 exceeded the I/C DEC. SPLP PAH levels were all below ap-
plicable GB PMC saoil criteria, except for TB-27 (4-6°). TCLP lead was detected above
the GB PMC in boring TB-8. Since concentrations of PAHs and ETPH were identified
at levels above applicable standards, soil remediation is warranted.

RA-4: Fill Areas - Fill areas were previously observed in the western half of the site.
The fill contained cinders and fly ash north of the stream. South of the stream the fill
contained asphalt, concrete, and brick fragments. These areas were assessed with the
installation of eleven soil borings (TB-12 through TB-19, TB-21, TB-22, MW-101, and
MW-104), one hand sample (TB-20), and collection of groundwater samples from MW-
101 and MW-104.

The quality of this northern area was investigated with borings TB-12, TB-14, TB-15,
TB-19, TB-21, TB-22, and micro-well MW-104. Lead concentrations that exceeded the
I/C DEC and/or GB PMC (TB-14, TB-21, TB-22) characterized the soil quality. Concen-
trations of PAHs also exceeded the I/C DEC at isolated locations (TB-14). Lead, cad-
mium, and zinc were detected at concentrations above applicable remediation stan-
dards in MW-101. However, high turbidity levels caused by sediment in the well are
suspected to have caused the elevated metals concentrations. Groundwater sampling
at MW-104 revealed minor impacts by zinc and carbon disulfide, which remained well
below applicable criteria.

HRP installed borings TB-16, TB-17, TB-18, TB-23, and MW-102 to investigate the
southern area. Soil testing revealed concentrations of PAHs that exceeded applicable
I/C DEC and GB PMC at TB-18. Groundwater sampling at MW-102 identified trace
levels of zinc, xylenes, and sec-butylbenzene that remained well below applicable crite-
ria.

Investigation results revealed soil contaminant concentrations that exceeded applicable
remediation standards. As a result, soil remediation is warranted for this area.

RA-5: Stream - An unnamed stream, used to convey storm water, bisects the property
and flows from west to east. Site investigations revealed a number of releases that
have impacted this stream, as noted below. '

e In October 1979, overfill of the site UST resulted in a release of approximately
15 to 20 gallons of fuel oil that flowed into the stream.

¢ In October 1985, an unknown gray discharge to the siream was reported.

* In January 1995, a gray discharge of ink was reported from an unknown source.
No clean-ups related to these releases were noted on the spill reports. Previous inves-
tigation indicated that the contaminants of concern included VOCs, metals, SVOCs,

TPH, PCBs, and cyanide. M&E concluded that no further action was required in this
area based on the current use of the stream. However, if the stream was used for
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5.0

aquatic habitat in the future and environmental risk assessment may be required. Dur-
ing the HRP investigation, this area was assessed with the collection and analysis of
one sediment sample (SD-101). Laboratory analysis confirmed impact by SPLP PAHs;
however, none were detected above applicable standards.

CONCEPTUAL SITE REMEDIATION PLAN

Site environmental investigations have identified contaminant impact to soil and/or
groundwater at all four release areas on-site (Figure 5), which warrant remediation or
other action. The following describes a potential remedial option to achieve compliance
with the RSR.

5.1

Conceptual Soil Remedial Action Plan

Soil impacts by ETPH, PAHs, and/or metals were identified at each of the five
RAs. Based upon investigation results, surrounding land uses, existing ground-
water classification (GB), and proposed development of site as a paved parking
lot, the objectives of future soil remediation were determined to include:

1. Remediation of site soil to comply with the appropriate DEC and the GB
PMC, which are protective of human health and consistent with the future
proposed land use.

2. Minimization of soil removal volumes through the use of environmental
land use restrictions (ELUR) and alternative compliance methods as pro-
vided in the RSR.

3. Indirect improvement to groundwater quality as a result of Soil removal
and capping of on-site contaminated soil.

The remedial option for site cleanup was selected based upon consideration of
the remediation goals, future use of the property, and volume of contaminated
soil. The recommended remediation strategy utilizes a combination of soil re-
moval and land use restrictions to achieve site clean-up objectives. In general,
the three components, listed below, comprise the strategy and minimize the vol-
ume of contaminated soil that requires removal.

1. Implementation of a site wide ELUR enabling the use of the less stringent
industrial/commercial Direct Exposure Criteria (I/C DEC) for the remedia-
tion of site soil.

2. Excavation and disposal of soil contaminated with compounds at levels
that exceed the Pollutant Mobility Criteria applicable to an area with a
class GB groundwater quality designation (GB PMC).

3. Utilization of area specific ELURs rendering residual soil contamination
inaccessible with respect to the I/C DEC.

As part of this strategy, the volume of contaminated soil requiring removal and
disposal will be driven by the GB PMC soil remediation criteria. The RSR allows
compliance with this remediation standard through comparison of numeric stan-
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5.2

dards to mass analysis or SPLP extraction test data. In order to minimize soil
removal volumes, SPLP test data will be utilized to document compliance with
applicable GB PMC as described in RCSA section 22a-133k-2(c)(2)(D).

Soil exhibiting contaminant concentrations in excess of the I/C DEC will have a
smaller affect upon the soil volume requiring removal because portions of the
impacted soil can be rendered inaccessible in accordance with RCSA section
22a-133k-2(b)3. According to this section, the DEC does not apply to soil lo-
cated more than 2 feet below a paved surface or 4 feet below the ground sur-
face provided that an ELUR is recorded for the affected area.

Table 5 provides a summary of the remedial strategy as it applies to each of the
identified site release areas. At this time, no action is recommended for RA-5
provided that the future purpose of this drainage is to provide conveyance of
storm water.

Conceptual Groundwater Remedial Action Plan

The groundwater investigation identified impact by organic and inorganic com-
pounds. The organic compounds consisted of ETPH, VOCs, and PAHs, which
were detected at low concentrations. Only phenanthrene and vinyl chloride
were detected at levels that exceeded applicable groundwater remediation stan-
dards. In both instances, the compounds were identified in a single well (MW-
106) and a widespread groundwater contaminant plume was not observed.

The inorganic compounds detected in on-site groundwater included lead, cad-
mium, and zinc. These metals were detected at concentrations above applica-
ble remediation standards at a single well (MW-101). Elevated turbidity levels
are suspected to have affected sampling results during both sampling events
that were conducted in September 2003 and November 2004. High levels of
sediment present in the sample are believed to have caused the observed ele-
vated turbidity levels resulting in artificially increased metals concentrations. As
a result, the samples may not provide an accurate assessment of the groundwa-
ter quality present at this location.

Given the current limited distribution and low concentrations of groundwater con-
taminants, no active remediation of ground water is currently recommended. It
is anticipated that the soil removals discussed above will indirectly improve the
quality of groundwater at the site and that no direct remediation will be neces-
sary. In accordance with the RSR, periodic groundwater monitoring is required
subsequent to the soil remediation in order to demonstrate compliance with ap-
plicable groundwater remediation criteria and document the effectiveness of the
remediation. The need for any further groundwater remediation will be evalu-
ated as part of this post soil remediation monitoring.
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6.0

LIMITATIONS ON WORK PRODUCT

All work product and reports provided by HRP in connection with the performance of any
phase of Environmental Site Assessments, and any services related to remedial action, in-
cluding all work performed under this Agreement for Professional Services and any follow-
up work is subject to the following limitations.

A

The observations described in the Project Report(s) are made under the stated con-
ditions. The conclusions presented in the Reporti(s) are based solely upon the indi-
cated services, and not on scientific tasks or procedures beyond the scope of de-
scribed services or the time and budgetary constraints imposed by the Client. The
work described in Project Report(s) is carried out in accordance with the Agreement
for Professional Services.

In preparing Project Reports, HRP relies on certain information provided by state
and local officials and information and representations made by other parties refer-
enced therein, and on information contained in the files of state and/or local agen-

. cies made available to HRP at the time of the site assessment. To the extent that

such files are missing, incomplete or not provided to HRP, HRP is not responsible.
Although there may be some degree of overlap in the information provided by these
various sources, HRP does not attempt to independently verify the accuracy or
completeness of all information reviewed or received during the course of this site
assessment.

Observations are made of the site and of structures on the site as indicated within
the Project Report(s). Where access to portions of the site or to structures on the
site is unavailable or limited, HRP renders no opinion as to the presence of potential
contamination by hazardous substances, wastes or petroleum and chemical prod-
ucts and wastes. In addition, HRP renders no opinion as to the presence of indirect
evidence relating to potential contamination by hazardous substances, wastes or
petroleum and chemical products or wastes where direct observation of the interior
walls, floors, or ceilings of a structure on a site is obstructed by objects or coverings
on or over these surfaces.

Unless otherwise specified in the Project Report(s), HRP does not perform testing or
analyses to determine the presence or concentration of asbestos or polychlorinated
biphenyls (PCBs), lead paint, urea formaldehyde foam insulation (UFFI), or radon at
the site or in the environment of the site.

The purpose of the Project Repori(s) is to assess the physical characteristics of the
subject site with respect to the potential presence in the site soil, groundwater or
surface water environment of contamination by hazardous substances, hazardous
waste or petroleum and chemical products and wastes. HRP has not confirmed the
compliance of present or past owners or operators of the site w:th federal, state, or
local laws and regulations, environmental or otherwise.

If the conclusions and recommendations contained in the Project Repori(s) are
based in part upon the data obtained from a limited number of soil, groundwater, or
surface water samples obtained from widely spaced surface or subsurface explora-
tions; then the nature and extent of variations between these explorations may not
become evident until further exploration. If variations or other latent conditions then
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appear evident, it will be necessary to re-evaluate the conclusions and recommen-
dations of the Project Reporti(s).

G. If water level readings are made in test pits, borings, and/or observation wells; these
observations are made at the times and under the conditions stated on the test pit or
boring logs or in the Project Report(s). However, it must be noted that fluctuations
in the level of groundwater may occur due to variations in rainfall, passage of time
and other factors. Should additional data become available in the future, these data
may alter the basis of conclusions and recommendations presented in the Project
Report(s).

H. Except as noted within the text of the Project Repori(s), no quantitative laboratory
testing is performed as part of the site assessment. Where an outside laboratory
has conducted such analyses, HRP has relied upon the data provided, and has not
conducted an independent evaluation of the reliability of these tests.

l. If the conclusions and recommendations contained in the Project Report(s) are
based, in part, upon various types of chemical data, then the conclusions and rec-
ommendations are contingent upon the validity of such data. These data (if ob-
tained) are reviewed and interpretations made in the Project Report(s). If indicated
within the Project Report(s), some of these data may be preliminary "screening"
level data and should be confirmed with quantitative analyses if more specific infor-
mation is necessary. Moreover, it should be noted that variations in the types and
concentrations of contaminants and variations in their flow paths may occur due to
seasonal water table fluctuations, past disposal practices, the passage of time, and
other factors. Should additional chemical data become available in the future, these
data may alter the basis of the conclusions and recommendations presented in the
Project Report(s).

J. Chemical analyses may be performed for specific parameters during the course of
this site assessment, as described in the text of the Project Report(s). However, it is
understood that additional chemical constituents not searched for during the current
study may be present in soil, groundwater, or surface water at the site.

K. It is recommended that HRP be retained to provide further hydrogeologic and engi-
neering services during the conduct of further exploration or the construction and/or
implementation of any remedial measures recommended in HRP's Project Re-
port(s). This is to allow HRP and the Client to observe consistency with the con-
cepts and recommendations contained therein, and to allow the development of
changes to the remedial program in the event that subsurface conditions or other
conditions differ from those anticipated.
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. | HRP Associates, Inc.
H. J. Mills Property Table 1 | (HRP# BRI8001.P2)
149-151 Church Street . . .
Bristol, Connecticut Constituents Detected in Soil Samples
- PRA-1 5
Constituent Units | DEP ICDEC | DEP GB PMC TB-01 TB-02 TB8-02 MW-102 TB-23 TB-24 TB-24 TB-24 TB-25 TB-25
ni L -
Sample Depth (ft.) 6-7 0-1 4-6 46 0-2 24 6-8 6’43 DuP 0-2 4-6
|pate Collected 9/10/2003 9/10/2003 9/10/2003 9/10/2003 11/5/2004 11/5/2004 11/5/2004 11/5/2004 11/5/2004 11/5/2004
lSoiI-Metals "
Lead mg/kg 1000 NE na na na na na na na [ na na na
SPLP Metals [
Lead mght NE 0.15 ND<0.05 ND<0.05 na ND<0.05 na na na na na na
VOCs - 82608 {
1,1,1,2-Tetrachloroethane ua/kg 220000 200 na na na na na na na na 2: ::
1,1,2,2-Tetrachloroethane ug/kg 292000 100 na na na na na na na na - e
1,2-Dibromoethane (EDB) ug/kg 67 100 na na na na na na na na o 2
Acrylonitrile ug/kg 11000 100 na na na na na na na na, na =
JBromodichloromethane ug/kg 92000 110 na na na na na na na . na o m
Chloromethane ug/kg 440000 540 na na na na na na na na o~ s
Dibromochloromethane ug/kg 68000 100 na na na na na na na 32 3 na
ethyiene chioride ug’/kg 760000 1000 na na na na na na ha !
retroleum Fingerprint - 8015M . . '
Fuels, diesel, no. 2 ua/kg NE NE na na na na na na na . " na na na
TPH
CT ETPH malka 2500 2500 2200 na ND<11 ND<15 na 600 ND<12 ND<11 na na
{PAHs - 8270C 5
2-Methylnaphthalene uglkg _ 2500000 9800 ND<190 na ND<180 ND<250 ND<200 na na __na EBZ}SS N szoo
Acenaphthylene : ug/kg 2500000 84000 ND<150 na ND<180 ND<250 ND<200 na na na ND<180 e
Anthracene ug/kg 2500000 400000 ND<190 na ND<180 ND<250 ND<200 na na na = NB<500
Benzo(a)anthracene ug/kg 7800 1000 ND<180 na ND<180 ND<250 ND<200 na na na 750 ND<200
Benzo(a)pyrene ug’kg 1000 1000 ND<190 na ND<180 ND<250 ND<200 na na na =55 ND<200
Benzo(b)fluoranthene ug/kg 7800 1000 ND<190 na ND<180 ND<250 ND<200 na na na o ND<560
|Benzo(ghi)perylene ug/kg 2500000 42000 ND<190 na ND<180 ND<250 ND<200 na na _na o =
Benzo(k)fluoranthene ug/kg 78000 1000 ND<190 na ND<180 ND<250 ND<200 na na na e NB<506
Chrysene ug/kg 780000 1000 ND<190 na ND<180 ND<250 ND<200 na na na D155 NG<500
Dibenzo(a,H)anthracene ug/kg 1000 1000 ND<190 na ND<180 ND<250 ND<200 na na . na o ND=355
Fluoranthene ug/kg 2500000 56000 ND<190 na ND<180 ND<250 ND<200 na na na ND<A80 ND=200
Fluorene ug’kg 2500000 56000 ND<190. na ND<180 ND<250 ND<200 na na na 0 N5<260
|indeno(7 2,3<cd)pyrene ug/kg 7800 1000 ND<190 na ND<180 ND<250 ND<200 na na na o5 NBest0
Naphthalene ug/kg 2500000 56000 ND<190 na ND<180 ND<250 ND<200 na na _na =5 ND<500
Phenanthrene ug/kg 2500000 40000 ND<190 na ND<180 ND<250 ND<200 na na na e ND=<500
Pyrene uglkg 2500000 40000 ND<180 na ND<180 ND<250 ND<200 na na na
SPLP PAHs - 8270C 10X GWPC ‘ =5
2-Methylnaphthalene ught NE 490 na na ND<1 ND<1 ND<1 na na | na na 1:- =2
Acenaphthene ugfl NE 4200 na na ND<0.3 ND<0.3 ND<0.3 na na ; na na NI5<0 5
Acenaphthylene ugfi NE 4200 na na ND<0.3 ND<0.3 ND<0.3 na na na na ND<i
Anthracene ug/ NE 20000 na na ND<1 ND<1 ND<1 na na —na 2 ND=0.65
IBenzo(a)anthracene ug/l NE 0.6 na na ND<0.05 ND<0.05 ND<0.05 na na j na na ND<0‘07
Benzo(a)pyrene ug/| NE 2 na na ND<0.07 ND<0.07 ND<0.07 na na na na ND<0.07
Benzo(b)flucranthene ug/l NE 08 na na ND<0.07 ND<0.07 ND<0.07 na na . ha na ND<0.06
Benzo(ghi)perylene ug/l NE 2100 na na ND<0.08 ND<0.06 ND<0.06 na na na na ND<O-22
Benzo(k)fluoranthene ug/l NE 5 na na ND<0.22 ND<0.22 ND<0.22 na na . _na na e
Chrysene ugfi NE 48 na na ND<0.22 ND<0.22 ND<0.22 na na na na NG<0.-13
Dibenzo(a,Hyanthracene ug/l NE 5 na na ND<0.13 ND<0.13 ND<0.13 na na - .ha na ND<.1
Fluoranthene . ug/ NE 2800 na na ND<1 ND<1 ND<1 na na |_na n ND<1
Fluorene ugfl NE 2800 na na ND<1 ND<1 ND<1 na na L na na ND<0.06
Indeno(1,2,3-cd)pyrene ug/l NE 5 na na ND<0.06 ND<0.06 ND<0.06 na na __na na = 5
Naphthalene ug/l NE 2800 na na ND<1 ND<1 ND<1 na na | na na 156
Phenanthrene ug/l NE 2000 na na 0.75 ND<0.07 ND<0.07 na na . na na B
threne ugh NE 2000 na na ° ND<1 ND<1 ND<1 na na na na
Key ’
A T ot exceeds applicable critria |
Notes:

DEP RDEC = CT DEP Residential Direct Exposure Criteria
DEP ICDEC = CT DEP industrial/Commercial Direct Exposure Criteria
DEP GB PMC = CT DEP GB Pollutant Mobility Criteria

na = Not Submitted for analysis “
NE = Not Established by CT DEP

mg/kg = milligrams per kilogram

mg/t = milligrams per liter

ug/kg = micrograms per kilogram

ug/l = micrograms per liter

ND<25 = Concentration does not exceed method detection flimit
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H. J. Mills Property
149-151 Church Street
Bristol, Connecticut

Constituents Detected in Soil Samples

Table 1

HRP Associates, Inc.
(HRP# BRI8001.P2)

. ~ PRA-2 .
Constituent . TB-03 TB-04 TB-04 TB-04 TB-05 TB-06 MW-103 MW-103 TB-26 MW-106 Mw-106d MW-106
Units || DEP ICDEC | DEP GB PMC 7 68
jSample Depth (ft.) 4-5 0-1 45 5-6 4-5 45 0-1 4-6 24 2-4 24 -
Ipate cottected 9/9/2003 9/9/2003 9/9/2003 9/9/2003 9/9/2003 9/9/2003 9/9/2003 9/9/2003 11/5/2004 11/5/2004 11/5/2004 11/5/2004
Soil-Metals i
Lead mg/kg 1000 NE na na na na "~ na na na na na na na na
ISPLP Metals
Lead gl NE 0.15 ND<0.05 na ND<0.05 na ND<0.05 ND<0.05 na na " na na na na
VOCs - 8260B
1,1,1,2-Tetrachloroethane ug/kg 220000 200 na na na na na na na na na na na na
1,1,2,2-Tetrachloroethane ug/kg 29000 100 na na na na na na na na na na na na
1,2-Dibromoethane (EDB) ug/kg 67 100 na na na na na na na na na na na na
Acrylonitrile ug/kg 11000 100 na na na na na na na na na na na na
Bromodichloromethane ug/kg 92000 110 na na na na na na na na na na na na
Chioromethane ug/kg 440000 540 na na na na na na na na na na na na
Dibromochloromethane ug/kg 68000 100 na na na na na na na na na na na na
Methylene chloride ug/kg 760000 1000 na na na na na na na na na na na na
|Petroleum Fingerprint - 8015M
Fuels, diesel, no. 2 ua/ka NE NE na na na 2,900,000 na na na 240000 na na na na
TPH :
CT ETPH ma/ka 2500 2500 ND<12 na na 4600 00D 690 na 200 na ND<13 na 600
PAHs - 8270C
2-Methylnaphthalene ug/kg 2500000 9800 ND<200 na na 28900 00 4420 na ND<180 ND<200 ND<220 ND<200 na
Acenaphthylene ug/kg 2500000 84000 ND<200 na na ND<1990 ND<2150 ND<200 na ND<180 ND<200 ND<220 ND<200 na
Anthracene ug/kg 2500000 400000 ND<200 ha na ND<1990 ND<2150 ND<200 na ND<180 ND<200 ND<220 ND<200 na
Benzo(a)anthracene ug/kg 7800 1000 ND<200 na na ND<1920 (ND<2150) ND<200 na ND<180 550 ND<220 ND<200 na
Benzo(a)pyrene ug/kg 1000 1000 ND<200 na na (ND<1990) (ND<2150) ND<200 na ND<180 530 ND<220 ND<200 na
Benzo(b)fiuoranthene ug/kg 7800 1000 ND<200 na na ND<1990 (ND<2150) ND<200 na ND<180 670 ND<220 ND<200 na
IBenzo(ghi)perylene ug/kg 2500000 42000 ND<200 na na ND<1990 ND<2150 ND<200 na ND<180 290 ND=<220 ND<200 na
Benzo(k)fluoranthene ug/kg 78000 1000 ND<200 na na ND<1990 (ND<2150) ND<200 na ND<180 240 ND<220 ND<200 na
Chrysene ug/kg 780000 1000 ND<200 na na ND<1890 (ND<2150) ND<200 na ND<180 730 ND<220 ND<200 na
Dibenzo(a,H)anthracene ug/kg 1000 1000 ND<200 na na ND<1930 (ND<2150) ND<200 na ND<180 ND<200 ND<220 ND<200 na
|Fluoranthene ug/kg 2500000 56000 ND<200 na na ND<1990 ND<2150 ND<200 na ND<180 1070 ND<220 ND<200 na
JFluorene ug/kg 2500000 56000 ND<200 na na 3940 3300 760 na ND<180 ND<200 ND<220 ND=<200 na
|]ndeno(1 ,2,3-cd)pyrene ug/kg 7800 1000 ND<200 na na ND<1980 (ND<2150) ND<200 na ND<180 | 310 ND<220 ND<200 na
Naphthalene ug/kg 2500000 56000 ND<200 na na 18700 11300 1300 na ND<180 ND<200 ND<220 ND<200 na
Phenanthrene ug/kg 2500000 40000 ND<200 na na 5260 5590 1420 na ND<180 830 ND<220 ND<200 na
Pyrene ug/kg 2500000 40000 ND<200 na na ND<1990 ND<2150 ND<200 na ND<180 1040 ND<220 ND<200 na
SPLP PAHs - 8270C 10X GWPC . )
2-Methylnaphthalene ught NE 490 na na na 86.2 na na na ND<1 . ND<1 ND<1 5.18 na
Acenaphthene ug/l NE 4200 na na na ND<0.3 na na na ND<0.3 ND<0.3 ND<0.3 ND<0.3 na
Acenaphthylene ug/l NE 4200 na na na ND<0.3 na na na ND<0.3 'ND<0.3 ND<0.3 4.04 na
Anthracene ugll NE 20000. na na na ND<1 na na na ND<1 - ND<1 ND<1 ND<1 na
Benzo(a)anthracene ug/ NE 0.6 na na na ND<0.05 na na na ND<0.05 ND<0.05 ND<0.05 ND<D.05 na
Benzo(a)pyrene ug/l NE 2 na na na ND<0.07 na na na ND<0.07 ND<0.07 ND<0.07 ND<0.07 na
Benzo(b)fiuoranthene ug/l NE 0.8 na na na ND<0.07 na na na ND<0.07 ND<0.07 ND<0.07 ND<0.07 na
Benzo(ghi)perylene ug/t NE 2100 na na na ND<0.06 na na na ND<0.08 ND<0.06 ND<0.06 ND<0.06 na
Benzo(k)fluoranthene ug/l NE 5 na na na ND<0,22 na na na ND<0.22 'ND<0.22 ND<0.22 ND<0.22 na
Chrysene ug/l NE 48 na na na ND<0.22 na na na ND<0.22 ND<0.22 ND<0.22 ND<0.22 na
Dibenzo(a,H)anthracene ugfi NE 5 na na na ND<0.13 na na na ND<0.13 'ND<0.13 ND<0.13 ND<0.13 na
Fluoranthene ug/t NE 2800 na na na ND<1 na na na ND<1 ND<1 ND<1 2.39 na
Fluorene ug/l NE 2800 na na na 8.82 na na na ND<1 ~ ND<1 ND<1 5.43 na
Indeno(1,2,3-cd)pyrene ug/l NE 5 na na na ND<0.06 na na na ND<0.06 IND<0.06 ND<0.08 ND<0.06 na
Naphthalene ug/l NE 2800 na na na 95.4 na na na ND<1 ‘ ND<1 ND<1 13 na
Phenanthrene ug/l NE 2000 na na na 12.6 na na na ND<0.07 ‘ND<0.07 ND<0.07 11.9 na
Pyrene ug/l NE 2000 na na na ND<1 na na na ND<1 ND<1 ND<1 ‘1 42 na
Key

Notes:

DEP RDEC = CT DEP Residential Direct Exposure Criteria
DEP ICDEC = CT DEP Industrial/Commercial Direct Exposure Criteria
DEP GB PMC = CT DEP GB Pollutant Mobility Criteria

na = Not Submitted for analysis
NE = Not Established by CT DEP
mg/kg = milligrams per kilogram
mg/l = milligrams per liter

ug/kg = micrograms per kilogram
ug/l = micrograms per liter

ND<25 = Concentration does not exceed method detection limit

I M o1 cnration exceeds applicabie criteri
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H. J. Mills Property
148-151 Church Street
Bristol, Connecticut

Table 1

Constituents Detected in Soil Samples

HRP Associates, Inc.
(HRP# BRI8001.P2)

Notes:

DEP RDEC = CT DEP Residential Direct Exposure Criteria
DEP ICDEC = CT DEP Industrial/Commercial Direct Exposure Criteria
DEP GB PMC = CT DEP GB Pollutant Mobility Criteria

na = Not Submitted for analysis
NE = Not Established by CT DEP
mg/kg = milligrams per kilogram
mg/l = milligrams per liter

ug/kg = micrograms per kilogram
ug/l = micrograms per liter

ND<25 = Concentration does not exceed method detection limit

I R o rztion exceeds applicable criteri

JAB\BRISC\BRI8001P2\SS\HJIMills\P3-SOIL tables ic.xIs\ALL DATA MACRO

RA-3
Constituent . y TB-07 TB-08 TB-08DUP TB-09 TB-10 TB-11 TB-26 TB-26 TB-26 TB-27 TB-27 TB-28 TB-28
Units DEP ICDEC | DEP GB PMC 25 02 15
Sample Depth (ft.) 5-6 46 46 1-2 56 56 2-4 46 6-8 0-2 -
Date Collected 9/10/2003 9/3/2003 9/9/2003 9/9/2003 9/9/2003 9/9/2003 11/5/2004 11/5/2004 11/5/2004 11/5/12004 11/5/2004 11/5/2004 11/5/2004
JSoil-Metals
Lead mg/kg 1000 NE na na na na na na na na na na na na na
[SPLP Metals
Lead mgil NE 0.15 ND<0.05 na na ND<0.05 ND<0.05 ND<0.05 na na na na na na na
VOCs - 8260B
1,1,1,2-Tetrachloroethane ug/kg 220000 200 na na na na na na na na na na na na :Z
1,1,2,2-Tetrachloroethane ug/kg 29000 100 na na na na na na na na na na na na re
1,2-Dibromoethane (EDB) ug/kg 67 100 na na na na na na na na na na na na na
Acrylonitrile ug/kg 11000 100 na na na na na na na na na na na na ra
|Bromodichioromethane ug/kg 92000 110 na na na na na na na na na na na na e
Chloromethane ug/kg 440000 540 na na na na na na na na na na na na na
Dibromochloromethane ug/kg 68000 100 na na na na na na na na na na na 2: na
{Viethylené chioride ug/kg 760000 1000 na na na na na na na na na na na
Petroleum Fingerprint - 8015M
Fuels, diesel, no. 2 ug/kg NE NE na 730000 910000 na na na na na na na na na na
TPH
CT ETPH ma/kg 2500 2500 1500 na na 84 18 ND<11 na ND<12 ND<11 na na na na
PAHSs - 8270C
2-Methylnaphthalene ug/kg 2500000 9800 ND<210 2140 4540 ND<190 ND<210 ND<190 ND<200 na na ND<190 ND<850 Eg:}gg l&lgzlgg
Acenaphthylene ug/kg 2500000 84000 ND<210 ND<220 ND<200 270 ND<210 ND<1980 ND<200 na na 210 ND<950 Netes NB<To5
Anthracene ug/kg 2500000 400000 ND<210 ND<220 ND<200 210 ND<210 - ND<190 ND<200 na na 480 ND<950 e NG<180
Benzo(a)anthracene ug’kg 7800 1000 ND<210 ND<220 ND<200 2460 310 210 550 na na 15?0 020 =5 D150
Benzo(a)pyrene ug/kg 1000 1000 ND<210 ND<220 ND<200 570 320 220 530 na na 430 60 = e
Benzo(b)fluoranthene ug/kg 7800 1000 ND<210 ND<220 ND<200 3050 410 280 670 na na 2080 4480 56 NB<I55
réenzo(ghi)perylene ug/kg 2500000 42000 ND<210 ND<220 ND<200 1610 220 ND<190 290 na na 680 1?90 e NB<130
Benzo(k)fluoranthene ug’kg 78000 1000 ND<210 ND<220 ND<200 1130 240 ND<190 240 na na 700 810 o NB<150
Chrysene ug/kg 780000 1000 ND<210 ND<220 ND<200 2740 440 270 730 na na 1730 430 NI;<1 5 NB<150
Dibenzo(a,H)anthracene ug/kg 1000 1000 ND<210 ND<220 ND<200 540 ND<210 ND<190 ND<200 na na 240 ND<950 S N0
Fluoranthene ug/kg 2500000 56000 ND<210 ND<220 ND<200 2670 630 450 1070 na na 2650 6220 = N5
Fluorene ug/kg 2500000 56000 640 ND<220 600 ND<190 ND<210 ND<180 ND<200 na na ND<190 ND<950 N s Nostos
I_lndeno(1 ,2,3-cd)pyrene ug/kg 7800 1000 ND<210 ND<220 ND<200 1770 260 ND<190 310 na na 750 0 0155 NB<i55
Naphthalene ug/kg 2500000 56000 ND<210 760 1690 ND<190 ND<210 ND<190 ND<200 na na ND<190 ND<950 N e
Phenanthrene ug/kg 2500000 40000 730 530 1610 410 250 260 830 na na 1780 3950 1448000 ND<To5
Pyrene ug/kg 2500000 40000 ND<210 ND<220 ND<200 3240 540 410 1040 na na 2950 6440 .
SPLP PAHs - 8270C 10X GWPC
2-Methyinaphthalene ugfl NE 490 10.7 325 31 ND<1 na na ND<1 na na ND<1 na '\II\IIDD<<13 n:
Acenaphthene ug/l NE 4200 0.83 0.74 0.96 ND<0.3 na na ND<0.3 na na ND<0.3 na D<g.3 na
Acenaphthylene ug/l NE 4200 ND<0.3 ND<0.3 ND<0.3 ND<0.3 na na ND<0.3 na na ND<0.3 na NND<i na
Anthracene ug/l NE 20000 ND<1 ND<1 ND<1 ND<1 na na ND<1 na na ND<1 na L :a
Benzo(a)anthracene ug/l NE 0.6 ND<0.05 ND<0.05 ND<0.05 ND<0.05 na na ND<0.05 na na ND<0.05 na 0.07 a
Benzo(a)pyrene ug/| NE 2 ND<0.07 ND<0.07 ND<0.07 ND<0.07 na na ND<0.07 na na ND<0.07 na ND<0.07 n
Benzo(b)fluoranthene ug/l NE 0.8 ND<0.07 ND<0.07 ND<0.07 ND<0.07 na na ND<0.07 na na ND<0.07 na :gzo‘os ::
Benzo(ghi)perylene ug/l NE 2100 ND<0.08 ND<0.06 ND<0.06 ND<0.06 na na ND<0.06 na na ND<0.06 . na D<0.22 ma
Benzo(k)fluoranthene ug/l NE 5 ND<0.22 ND<0.22 ND<0.22 ND<0.22 na na ND<0.22 na na ND<0.22 na N <0.22 2
Chrysene ug/l NE 48 ND<0.22 ND<0.22 ND<0.22 ND<0.22 na na ND<0.22 na ha ND<0.22 na mg<o.13 na
Dibenzo(a,H)anthracene ug/l NE 5 ND<0.13 ND<0.13 ND<0.13 ND<0.13 na na ND<0.13 na na ND<0.13 na D= 2a
Fluoranthene ught NE 2800 ND<1 ND<1 ND<1 ND<1 na na ND<1 na _ha ND<1 na
Fluorene ugh NE 2800 2.46 1.9 222 ND<1 na na ND<1 na na ND<1 na NISB;L < ::
lindeno(1,2,3-cd)pyrene ug/l NE 5 ND<0.08 ND<0.06 ND<0.06 ND<0.08 na na ND<0.06 na na ND<0.06 na < 2
Naphthalene ug/l NE 2800 ND<1 31.6 29.3 1.47 na na ND<1 na na ND<1 na ND 17 ni
Phenanthrene ug/l NE 2000 2.22 1.71 2.09 0.36 na na ND<0.07 na na ND<0.07 na NRBE:) n:
Pyrene ug/l NE 2000 ND<1 ND<1 ND<1 ND<1 na na ND<1 na na ND<1 na n
Key
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