380 Harvey Road
Manchester

New Hampshire
03103-3347
603-623-3600
FAX 603-624-9463
hetpi/fwww.gzanet

et _C.G.W.P.

GZA Engineers and
GeoEnvironmental, Inc. Scientists

August 30, 2000
File No. 22457

Mr. Robert Minicucei I1, P.E.
New Hampshire Departinent of Environmental Services

Waste Management Division

6 Hazen Drive
Concord, New Hampshire 03301-6509

Re:  Remedial Action Plan
Dover Public Works Facility
Dover, New Hampshire

Dear Bob:
On behalf of the New Hampshire Office of State Planning and City of Dover, GZA
GeoEnvironmental, Inc. (GZA) is pleased to provide the attached Remedial Action Plan

for the above-referenced Site. This report was completed as part of the Coastal
Piscataqua River Watershed Brownfields Assessment Demonstration Pilot Project.

GZA looks forward to continuing to work with you on this very important project.

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

7\44\47%%%&/

Nancy J. Nichols, P.E.
Project Manager

Associate Principal

NJIN/SRL:sjh

i'yjobs\3245 7 rapicoverf.doc

Enclosure
cC: McLaughlin; OSP

Peschel; City of Dover
Jennings; EPA

An Equal Opportunity Employer MYE/V/H




GI\

- TABLE OF CONTENTS

EXECUTIVE SUMMARY

1.0 INTRODUCTION
2.0 SITE DESCRIPTION

3.0 SITE HISTORY

4.0 PETROLEUM ISSUES

5.0 HISTORIC NON-PETROLEUM ENVIRONMENTAL INFORMATION

5.1 WETLANDS AND ENDANGERED SPECIES
5.2 ASBESTOS-CONTAINING BUILDING MATERIALS

5.3 BRIEF SUMMARY OF HISTORICAL SOIL AND GROUNDWATER
QUALITY-UNRELATED TO STORAGE TANKS

5.3.1
53.2
5.3.3
534
5.3.5
5.3.6
5.3.7

Former WWTP

Former WWTP Storage Area

Municipal Solid Waste Landfill

Former Recycling Area

Hill Adjacent to Existing Recycling Area
Southwest Hill Area

River Bank Adjacent to DPW Buildings

6.0 CURRENT INVESTIGATIONS

6.1 HISTORIC AERIAL PHOTOGRAPHS AND MAPS REVIEWED BY GZA

6.2 SUBSURFACE EXPLORATIONS

6.3 LABORATORY ANALYTICAL RESULTS FOR SUBSURFACE SOIL

SAMPLES
6.4 LABORATORY ANALYTICAL RESULTS FOR SURFICIAL SOIL SAMPLES 14
6.5 LABORATORY ANALYTICAL RESULTS IN GROUNDWATER
7.0 ENVIRONMENTAL ISSUES AND SITE DEVELOPMENT CONSIDERATIONS15
7.1 ASBESTOS-CONTAINING BUILDING MATERIALS
7.2 WETLANDS
7.3 BURIED SOLID WASTE

7.4 BURIED HAZARDOUS WASTE-CONTAINING OR PETROLEUM-
CONTAINING SOILS OR SOLID WASTE, SEPARATE FROM TANK AREAS 16

7.5 SURFICIAL SOILS

7.6 GROUNDWATER QUALITY MONITORING,PERMITTING, AND
GROUNDWATER MANAGEMENT ZONE

7.7 ACTIVITY AND USE RESTRICTIONS
7.8 PARTIAL LIABILITY OF RELEASE
8.0 REFERENCES

22457

Lh Lh i W b =

e R I B N S I e W e S S o

12

i4

15
15
15

16

16
16
17
17

08/30/00



GI\

TABLES

TABLE 1
TABLE 2

FIGURES

FIGURE 1
FIGURE 2
FIGURE 3

FIGURE 4
FIGURE 5

APPENDICES

APPENDIX A
APPENDIX B

APPENDIX C

APPENDIX D

22457

TABLE OF CONTENTS {(continued)

LABORATORY ANALYTICAL RESULTS - SOIL

LABORATORY ANALYTICAL RESULTS - GROUNDWATER AT TEST
PITS AND MONITORING WELLS

LOCUS PLAN

SITE PLAN

EXPLORATION LOCATION PLAN AND APPROXIMATE LIMITS OF
BURIED MATERIALS

CONTAMINANT DISTRIBUTION IN SOIL - METALS AND PAHS

CONTAMINANT DISTRIBUTION IN GROUNDWATER - METALS,
PAHS, AND VOCS

HYDROGEOLOGIC LIMITATIONS
INFORMATION FROM REFERENCED REPORTS

Figure 3 - Water Table Map, June 4, 1997, by CEH-TW (1997)
Table 3 - Water Quality Data, by Dunn (1992)

Tables 6, 7, and 8 - Groundwater Quality Data, by JWC (1999)
Subsurface Exploration Logs, by TWC (1999), CEH-JW (1997),
Dunn (1991 and 1992), and Granite State Explorations (1976 - 1978)

SUMMARY OF SURFICIAL SOIL SAMPLES, AND TEST PIT AND
TEST BORING LOGS BY GZA

DECEMBER 1999 AND APRIL 2000 SAMPLING SUMMARY,
ANALYTICAL LABORATORY REPORTS, AND DATA
VALIDATION

08/30/00



G\

- EXECUTIVE SUMMARY

GZA GeoEnvironmental, Inc. (GZA) has prepared this Brownfields Remedial Action Plan
(RAP) for the New Hampshire Office of State Planning (OSP) and City of Dover {City} under
the Coastal Piscataqua River Watershed Brownfields Assessment Demonstration Pilot Project.
The objectives of this study were to address several unknowns concerning site contamination,
investigate environmental data gaps identified from reviewing the previous site studies, and to
assist in Brownficlds redevelopment strategy. This report summarizes important site
enviromnental information for the use of parties who are interested in its development, provides
GZA's assessment of current {(non-petroleurn related} site environmental conditions, and
presents environmental and regulatory issues affecting site redevelopment. GZA particularly
focused on areas of buried waste, surficial soil quality, and groundwater quality data gaps.
This RAP does not address petroleum issues identified in connection with underground storage
tanks (USTs), because these issues are being managed under the New Hampshire Petroleum
Funds. Furthermore, aboveground issues such as building materials containing or suspected to
contain asbestos or other hazardous materials, as well as piled/stored materials, were not part

of this study.
GZA's findings/recommendations with regard to site issues are sunmumnarized as follows:

. The site is currently used by the City’s Department of Public Works (DPW) for vehicle
storage and maintenance, materials storage (road salt, sand and gravel, Jersey Barriers,
and so forth), and engineering offices; and is also occupied by an active sewer pump
station, recycling center, and recently closed waste water treatment plant (WWTP).
School buses were also maintained and parked at the site until recently. Buildings at
the site currently include a DPW office and attached storage/vehicle maintenance
facility, DPW garage (a.k.a., former school bus garage), pump station, three-sided salt
storage shed, and metal storage building.

. Historic industrial uses of the site include soap manufacturing, a velvet mill, a coal
shed, stone crushing, refuse incineration, and solid waste disposal.

. DPW and WWTP personnel reported in 1991 “that sludge from septage haul trucks is
sometimes discharged into a shallow 10 x 12’ pit with wooden retaining walls at the
east end of the WWTF storage area in the vicinity of monitoring well MW-4. The
frequency of this activity was not known.” This practice reportedly ceased in 1991.

. Others identified at least seven culverts under the Site that discharge to the Cocheco
River. In addition, floor drains reportedly existed in the DPW building and former
school bus garage, and discharged directly to the Cocheco River. The floor drains in
the DPW building were redirected to the WWTP in 1999, and the floor drains in the
garage were closed in 1996. The culvert reportedly directs stream flow to the Cocheco
River.

GZA vperformed a number of subsurface exploration programs at the site between
December 1999 and April 2000 to supplement work performed for the City at the site by
others. These recent explorations included 34 test pit explorations, three test borings with
monitoring well installations, soil and groundwater sampling at the new monitoring wells and
several of the test pits, groundwater sampling at select pre-existing monitoring wells, and
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surficial soil sampling. Laboratory analytical testing was performed for volatile organic
compounds (VOCs), semi-VOCs, metals, polynuclear aromatic hydrocarbons (PAHs), and/or
herbicides and pesticides (one sample only). The following is a brief summary of groundwater
level and analytical laboratory results:

. Depth to groundwater level measurements in December 1999 and April 2000 ranged
from about 3.7 feet (April 21, 2000} at monitoring well GZ-3, which is located in the
former quarry area, to 15 feet (December 20, 1999) at test pit TP-1, which is located
within the upper municipal solid waste landfill.

. Based on previous and new explorations, at least one-half of the Site consists of
significantly altered ground surface topography. The rear, eastern portion consists of a
closed municipal landfill. Within the vicinity of the former WWTP there exist buried
construction debris and foundations/structures, including six buried clarifiers and a
buried sludge thickener, as well as miscellaneous solid waste (e.g., sand, bricks, glass,
metal scraps, rags, paper, ash, rubber, and/or wood). The former WWTP storage
area, located to the east of the former WWTP, contains similar miscelianeous waste
plus tannery waste and catchbasin grit. Buried river dredgings were encountered
between the former WWTP and Cocheco River.

. Chromium and lead were detected in several subsurface soil samples at elevated
concentrations. Chromium is typically associated with tannery waste, and lead is
typically associated with ash. The majority of subsurface soil samples contained two to
four PAHs in exceedance of S-1 and/or S-2 standards. In general, the types and
relative concentrations of detected PAHs typify coal ash. Mercury was detected at a
concentration slightly above its S-1 standard in one soil sample.

. The majority of surficial soil samples contained arsenic in exceedance of S-1 and S-2
standards. The NHDES considers the detect concentrations indicative of background
conditions. Low level PAH concentrations were detected in surficial soils, which is
likely due to vehicle use and maintenance at the site, as well as possibly aboveground
portable storage of waste oil. Only one soil sample, located near the landfill access
road, was found to have PAH concentrations in exceedance of S-1 and S-2 standards.
No herbicides or pesticides were detected in the one analyzed sample, which was from
a former gardening area.

. Arsenic and cadmium were detected in several groundwater samples at concentrations
exceeding GW-1 standards. Chromium was detected in only one groundwater sample
at a concentration slightly above its GW-1 standard.

On-site solid waste can possibly be left in-place provided it is permitted/registered and/or
closed in a manner acceptable to the New Hampshire Department of Environmental Services
(NHDES) Solid Waste Management Bureau. Closure may be required, because there is at least
some groundwater impact due to the presence of the solid waste. Closure may include capping
with soil and/or engineered materials. Prior to site redevelopment, additional explorations will
be needed to further characterize the nature and thickness of the material, and to evaluate
engineering characteristics, such as compressibility and/or bearing strength.  Special
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considerations for construction over these materials will include the release of methane gas and
settlement due to decomposition of organic materials, and presence of insects and rodents
attracted to organic solid waste.

Based on existing subsurface information presented herein, GZA does not recommend removal
of soil or buried solid waste prior to site redevelopment. There are no apparent source areas of
groundwater contamination or localized “hot spots” separate from tank areas,

Due to detected concentrations of several metals and naphthalene above GW-1 standards and
possible closure of on-site solid waste, GZA recommends groundwater quality monitoring in
accordance with a Groundwater Management Permit (GMP), pursuant to Env-Wm 1403.12. A
GMP is one type of de-facto Activity and Use Restriction (AUR). Solid waste permitting is
another type of de-facto AUR. If no solid waste permit is required, then an excavation AUR
should be implemented to provide the framework to manage solid waste and contaminated soil
and groundwater that may be encountered during excavation activities.

Based on the findings presented in this report, GZA recommends that the City request the
NHDES issue a Certificate of Partial Completion for site-wide hazardous waste
(non-petroleum) issues. This certificate would be issued following agreement of solid waste
permitting/registration and/or closure requirements, GMP modification, and specific AURs, if
any, with the NHDES. After on-site petroleum issues have been abated, on-site solid waste
issues have been addressed to the satisfaction of the NHDES, and specific AURs, if any, have
been implemented. GZA recommends that the City request a comprehensive Certificate of
Completion and/or a Certificate of No Further Action.

i:\jobs\22457\eap\rap2.doc
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- 1.0 INTRODUCTION

GZA GeoEnvironmental, Inc. (GZA) has prepared this Remedial Action Plan (RAP) for the
New Hampshire Office of State Planning (OSP) and City of Dover (City) under the Coastal
Piscataqua River Watershed Brownfields Assessment Demonstration Pilot Project. The
objectives of this study were to perform environmental studies at the Dover Public Works
facility on River Street in Dover, New Hampshire to address several unknowns concerning site
contamination, investigate environmental data gaps identified from reviewing the previous site
studies, and to assist in Brownfields redevelopment strategy.

At a meeting on February 9, 2000 with the New Hampshire Department of Environmental
Services (NHDES) and City, GZA received direction to prepare RAP summarizing
environmental data for the site and environmental issues relative to future site redevelopment.
This RAP does not address petroleum issues identified in connection with underground storage
tanks (USTs); and aboveground .issues such as building materials containing or suspected to
contain asbestos, and piled/stored materials. This information is intended to provide the basis
for NHDES to issue a partial completion statement under the New Hampshire Brownfields
Program so that the City can pursue redevelopment. GZA’s work is subject to the Limitations
included in Appendix A.

GZA’s work plan was approved by NHDES and was collaboratively developed with GZA,
OSP, the City, and NHDES. In addition, GZA’s Brownfields Quality Assurance Project Plan
(QAPP) and its amendment were reviewed and approved by the Environmental Protection
Agency (EPA). The City has assumed responsibility for addressing tank and associated
petroleum issues at the site, and intends to continue seeking reimbursement for its expenses
through the New Hampshire Petroleurn Funds. Jacques Whitford Company, Inc. of
Portsmouth, New Hampshire is currently the City’s consultant with respect to petroleum issues
in connection with tanks.

2.0 SITE DESCRIPTION

The Dover Public Works property consists of approximately 35 acres located in the downtown
area adjacent to the Cocheco River. The Site includes four buildings and more than 2,400 feet
of frontage along the river. The site is currently used by the City’s Department of Public
Works (DPW) for vehicle storage and maintenance, materials storage (road salt, sand and
gravel, Jersey Barriers, and so forth), and engineering offices; and is also occupied by an
active sewer pump station, recycling center, and recently closed waste water treatment plant
(WWTP). School buses were also maintained and parked at the site until recently. Buildings at
the site currently include a DPW office and attached storage/vehicle maintenance facility, DPW
garage (a.k.a., former school bus garage), pump station, three-sided salt storage shed, and
metal storage building. A locus plan is provided as Figure 1. The locations of the existing
buildings, former WWTP, and other existing and former site features are shown on the Site
Plan, Figure 2.
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A number of USTs and aboveground storage tanks {ASTs) have been removed from the site
(TWM, 1996; Dunn 1991). A diesel UST and pump for filling of DPW vehicles is present
adjacent to the western exterior wall of the DPW building. Portable ASTs are present within
the former WWTP storage area. These ASTs are used in connection with waste oil recycling
operations, which occur in an area east of the DPW building. Other materials accepted for
recycling include solid materials, such as paper, cardboard, and glass.

3.0 SITE HISTORY

Beginning in the late 1800°s, site use changed from agricultural to industrial. Historic
industrial uses of the site include soap manufacturing, a velvet mill, a coal shed, stone
crushing, and municipal facilities (Dunn, 1991). Soap manufacturing was located across River
Street from the existing skate board park'’ The velvet mill was located in the area of the current
DPW buildings. The coal shed .was located in the area of the former WWTP. Coal was
delivered to the site by barge and unloaded at the bend in the river near the northwestern
corner of the former WWTP, where there are currently large stone blocks at the river edge’.
The stone crusher was located in the vicinity of the existing pump station'.

'The area to the east of the WWTP and west of a wet area was used for storage in connection
with WWTP operations. The WWTP reportedly’ recelved waste from an off-site tannery.
Leather wastes were encountered in a test boring (MW-6) by others along the bank of the
Cocheco in the vicinity of a former pump island, and in a test boring (MW-4) in the former
WWTP storage area. The WWTP discharged treated water into the adjacent segment of the
Cocheco River. DPW and WWTP personnel reported (Dunn, 1991) “that sludge from septage
haul trucks is sometimes discharged into a shallow 10° x 12’ pit with wooden retaining walls at
the east end of the WWTF storage area in the vicinity of monitoring well MW-4...The
frequency of this activity was not known.” This practice reportedly ceased in 1991,

A former quarry area is located approximately 400 feet to the southeast of the DPW garage,
and has been used for periodic stockpiling of deicing sand and road salt. Waste collection was
performed annually near the entrance to the DPW on River Street, and in the vicinity of an
existing asphalt-paved recreation park.

A municipal landfill was operated on the east side of the property before 1962, based on
viewing of 1944 topographic contours’ and aerial photographs (see Section 6.2). This
information collaborates information provided by others (Dunn, 1991) that landfilling in the
eastern portion of the site stopped in the early 1950’s. An incinerator building was reportedly
constructed in the early 1900’s for incineration of refuse. Aerial photographs show the location
of the incinerator as approximately shown on Figure 2. Some of the ash was landfilled on site.
The incinerator was converted to a salt storage shed prior to razing.

' 1987 map included in “Phase I Archeological Assessment,” by Thomas J. Morgan, dated 1984,

? Coal shed is depicted in the vicinity of the former WWTP on a 1903 Sanborn map.

3 Interview with Mr. Richard Gadbois, of the Dover Department of Public Works.

4 Telephone correspondence with Mr. Dean Peschel of the City of Dover on Angust 4, 2000.

3 Topographic contours shown on USGS plan entitled “Dover East, ME.-NH.,” dated 1956, photorevised
1973.

22457 Page - 2 08/30/0G0



GI\

. An existing envirormnental report (Dunn, 1991} identified at least seven culverts under
the Site that discharge to the Cocheco River. Of these, two were identified as
envirommental concerns, including a 30-inch concrete culvert that discharges bypass
flow from the WWTP, and an abandoned pipeline that served the WWTP as an outfall
discharge to the Cocheco River for chlorinated wastewater. In addition, floor drains
reportedly existed in the DPW building and former school bus garage, and discharged
directly to the Cocheco River. The floor drains in the DPW building were redirected
to the WWTP in 1999, and the floor drains in the garage were closed in 1996, The
cuiverts reportedly direct stream flow to the Cocheco River®.

4.0 PETROLEUM ISSUES

Petroleum issues related to former USTs and ASTs at the site have been investigated and
addressed by others for the City. . Remediation of petroleum-contaminated soil and groundwater
at the site is on-going. Investigations and remediation were performed by Dunn Geoscience
Corporation (Dunn) in 1991 and 1992, Total Waste Management Corporation (TWM) in 1996,
and Jacques Whitford Company, Inc. JWC; f.k.a. CEH-Jacques Whitford) since 1996. The
purpose of this section is to summarize, in brief, the results of Site work by others. Refer to
the reports in Section 8 for additional information regarding these issues.

The findings of investigations by Dunn (1991 and 1992) indicated two Site areas that had been
impacted by historical releases of petroleum product. Dunn installed eight monitoring wells at
the Site (designated MW-1 through MW-8), which they sampled in May and September 1991.
Groundwater samples collected from wells MW-3 and MW-6 were found to contain elevated
concentrations (i.e., above Ambient Groundwater Quality Standard [AGQS]) of VOCs,
base/neutral extractable compounds (semi-VOCs) or total petroleum hydrocarbons (TPH).
MW-3 was installed in the vicinity of a tank field and pump island located near the southeastern
corner of the DPW building. MW-6 was installed in the vicinity of another tank field and
pump island near the northwestern corner of the DPW building and on the bank of the Cocheco
River. On May 2, 1991, a free product seep from the toe of the Cocheco River bank was
observed by Dunn at a point approximately 60 feet north of the latter pump island.
Approximate UST locations shown on Figure 2.

To achieve and maintain compliance with the prevailing UST regulations at the time (NHDES
Rules Env-Ws 411, Control of Underground Storage Tanks), and in consideration of future
plans for the Site, the City contracted TWM to clean and remove eight USTs from five separate
areas at the Site. TWM completed the UST closures during the period from December 1995
through January 1996. Based on observations and testing results during the tank closures
(TWM, 1996), TWM concluded that there had been petroleum releases at each of the UST
locations.

During JWC’s site investigations between 1996 and 1999, JWC completed 11 borings in order
to assess the magnitude and extent of subsurface soil contamination remaining at each of the
former tank areas resulting from TWM’s 1996 work. Additionally, JWC installed monitoring

¢ Floor drain closure and DPW culvert information was provided by Dean Peschel of the City of Dover on
August 4, 2000.
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wells in six of the completed borings, replaced several destroyed monitoring wells, and
installed well points in the river bottom. The borings without monitoring wells (S-series), new
monitoring wells (designated MW-9 through MW-14), replacement wells (MW-3A and
MW-8A), and well points (WP-1 and WP-2) are shown on the plan by JWC, entitled “Water
Table Map, September 30, 1998” and included in Appendix B. JWC collected groundwater
samples from the monitoring wells in 1996 and 1997, as well as collected three surface water
samples along the bank of the Cocheco River and in the vicinity of the former adjacent pump
istand. The laboratory analytical results for soil samples coliected during drilling and during
these groundwater sampling events are summarized in the tables included in Appendix B. The
following table summarizes the identified UST information, and associated soil and
groundwater quality standard exceedance information. UST Areas are shown on the JWC
figure in Appendix B.

10-12 feet, NH S-1 and S-2 At MW-34, GW-1 exceeded for

exceeded for benzene and MtBE benzene, naphthalene, and
toluene; GW-2 exceeded for
xylenes. At MW-12, GW-1

exceeded for benzene,
ethylbenzene, naphthalene, and
MIBE; and GW-2 exceeded for
benzene.

A/B 2 Gasoline USTs

D I Waste Oil UST

E/FiG 2 Gasoline and 1 Diesel UST 5-7 feet, NH 5-1 and S-2 At MW-6, GW-1 exceeded for
exceeded for benzene, benzene, ethylbenzene,
ethylbenzene, naphthalene, naphthalene, and MtBE. At MW-
toluene, and xylenes 9, GW-1 exceeded for benzene,
and naphthalene . At WP-1,
GW-1 exceeded for benzene and
MiBE. At WP-2, GW-1
exceeded for benzene and MtBE.

H #2 Fuel Oil UST

I #2 Fuel 0il UST At MW-11, GW-1 exceeded for

benzene and naphthalene. At

MW-13, GW-1 exceeded for
Naphthalene.

Note: This information is from JWC’s RAP, dated May 3, 1999. For groundwater quality information, the most
recent groundwater analytical results are shown. A blank indicates no exceedances.

In their RAP, JWC concluded that the applicable cleanup goals for soil are the NH S-2
standards. They reasoned that the NH S-2 standards are applicable, because:

Current and potential future site use is expected to yield a high adult frequency of use and low
Jrequency of use by children as they pertain to site workers and visitors, respectively. For the

construction worker, the intensity of use may be high.

For all but the construction worker, the intensity of use is expected to be low. For the
construction worker, the intensity of use may be high.
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Contaminated soil- is-expected to be located between 5 and 15 feet below ground level,
Therefore, it is considered potentially accessible.

They also concluded that the applicable cleanup geals for groundwater are GW-1 standards,
although GW-2 would be applicable for the future “establishment of basement domiciles.”

JWC estimated that the volume of soil exceeding Cleanup Goals in Tank Area is 110 cubic
yards, and in Tank Area FE/T/G is 120 cubic yards. JWC concluded that soil excavation and
off-site disposal is the most cost-effective option for reaching soil Cleanup Goals. Also in their
RAP, JWC selected monitored natural attenuation as the remedial alternative for groundwater
at UST Area A/B; and in situ bioremediation as the remedial alternative for groundwater at

UST Area E/F/G.

GZA understands that a Groundwater Management Permit (GMP), which was prepared by
Jacques Whitford Company, for petroleum issues is currently under review by the NHDES.
Excavation of petroleum-containing soils was performed in accordance with a
NHDES-approved RAP. During excavation activities, more petroleum-containing soil was
encountered than expected, and the NHDES has requested that additional subsurface
information be collected prior to continuing remedial measures.

5.0 HISTORIC NON-PETROLEUM ENVIRONMENTAL INFORMATION

5.1 WETLANDS AND ENDANGERED SPECIES

Dunn subcontracted with Natural Resource Consulting Services of Concord, New Hampshire to
perform wetland and endangered or threatened species survey. Four wetlands were identified
at the site. Dunn indicated that “All of these wetland areas have been disturbed to varying
degrees by past site activities.” Dunn also reported that “No threatened or endangered species
were identified on the site. However, it is possible that short-nosed sturgeon (a protected
species) could occur in the Cocheco River adjacent to the Site.”

5.2 _ASBESTOS-CONTAINING BUILDING MATERIALS

Dunn (1991) performed a preliminary survey to determine the nature, location, and
approximate quantity of accessible suspect asbestos-containing material (ACM) and develop an
approximate cost range for abatement. Dunn did not, however, investigate ACM around
underground piping for outdoor WWTP facilities. ACMs were identified in the DPW office
building and WWTP building (razed) and in a white house (razed) adjacent to the DPW office
building. In November 1995, Northeast Test Consultants prepared a report entitled
“Specification for Asbestos Abatement at Waste Water Treatment Building, River Street,
Dover, NH.” ACMs were removed by Venture Asbestos Abatement of Salem, New
Hampshire in the Spring of 1996.
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5.3 BRIEF SUMMARY OF HISTORICAL SOIL AND GROUNDWATER QUALITY-
UNRELATED TO STORAGE TANKS

5.3.1 Former WWTP

Dunn perform a single boring (B-1) in the WWTP area in 1991. A soil sample (depth
of 9.8 to 10.5 feet) collected from natural silt below the fill was analyzed for total metals
including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. Barium
and chromium were the only compounds detected, and were reported at concenirations of
32 milligrams per kilogram (mg/kg) and 13 mg/kg, respectively. These concentrations are well
below current S-1 standards 750 mg/kg, and 130 mg/kg (Chrominm VI), respectively. The fill
was found to contain ash, rubber, bricks, and coeal, and extended to a depth of about 8 feet,

5.3.2 Former WWTP Storage Area

A test boring (MW-4) advanced in the former WWTP storage area encountered leather
in fill at depths greater than 12 feet and well below the groundwater table, which was observed
at a depth of about 6 feet in April 2000. Groundwater samples collected from MW-4 in May of
1991 contained cadmium (7 ug/L) and lead (1,200 ug/L) at concentrations in exceedance of
1991 Maximum Contaminant Levels and current GW-1 standards (5 ug/L and 15 ug/L,
respectively). Cadmium and lead were not detected in a second groundwater sample collected
from MW-4 in September of 1991. A composite soil sample from test pits (TP-2, TP-3, TP-4,
and TP-7) excavated in 1991 in the same area was analyzed for by EP Toxicity for the metals
barium, cadmium, chromium, lead, and mercury. Only barium was detected at the relatively
low concentration of 0.57 mg/L. Leather hides mixed with layers of solid waste fill are also
noted on the logs for TP-3 and TP-7 below depths of 12 and 8 feet, respectively. The logs note
the top of original ground in the former and latter test pits at approximately 14 and 10 feet,
respectively.

5.3.3  Municipal Solid Waste I andfill

Dunn performed a single boring (B-2) in the municipal solid waste landfill and adjacent
to its access road, as shown on Figure 3. The fill was found to contain ash, cinders, glass, and
sand; and extended to a depth of about 15 feet. A soil sample of sandy loam collected from
below the fill was analyzed for total metals including arsenic, barium, cadmium, chromium,
lead, mercury, selenium, and silver. No metals were detected in the sample, except barium
(32 mg/kg) and chromium (13 mg/kg) at concentrations below S-1 standards. The sample was
also analyzed for VOCs and TPH. No VOCs were detected. TPH (S-1 of 10,000 mg/kg) was
detected at the low concentration of 3.6 mg/kg.

5.3.4 Former Recycling Area

Monitoring well MW-1 was installed generally downgradient of the former recycling
area and in River Street by Dunn (1991). Groundwater samples collected from this well in
May and September 1991 indicated the presence of the chlorinated solvents trichloroethylene
(high of 2 mg/L) and cis-1,2-dichloroethylene (high of 2 mg/L} at concentrations below 1991
Maximum Contaminant Levels and current GW-1 standards (5 and 70 mg/L, respectively).
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5.3.5 Hill Adjacent to Existing Recycling Area

Granite State Explorations conducted about 15 test borings in this area between 1976 to
1978 as part of geotechnical explorations for expansion of the WWTP. Test boring logs do not
indicate the presence of solid waste or other suspect fill. In general, clay or silt was
encountered overlying glacial till. The explorations did not penetrate the glacial till.

5.3.6 Southwest Hill Area

Dunn (1992) completed four hand-auger probes in the hill area located in the southwestern
corner of the site and northeast of the former recycling area. No solid waste or suspect fill was
encountered. One composite sample was analyzed by Toxicity Characteristics Leaching
Procedure for arsenic, barium, cadmium, chromium, lead, and mercury. No metals were
detected. Dunn reported that “The surface observations, reported site history data and
preliminary soil test results from the summit area, suggest that there is a low probability of a
significant adverse environmental condition in this area of the Site. Based strictly on the
apparent good environmental quality of the summit area, it would be a satisfactory location for
a residential land use. It should be noted, however, that other site conditions such as shallow
bedrock may make the area less suitable for excavation and construction.”

5.3.7 River Bank Adjacent to DPW Buildings

A number of explorations have been conducted between the DPW buildings and river
for assessment of petroleumn contamination associated with the former tank field. Boring logs
for these explorations indicate the presence of miscellaneous solid waste. In particular,
material identified as “ash fill, cinders w/ f-c sand (with fine to coarse sand)” is noted on the
log for MW-7 in this area.

6.0 CURRENT INVESTIGATIONS

6.1 HISTORIC AERIAL PHOTOGRAPES AND MAPS REVIEWED BY GZA

Prior to performing subsurface explorations at the site, GZA performed a review of aerial
photographs and maps made available by the City and the New Hampshire Department of
Transportation, and available in our in-house files. GZA reviewed five photographs, dated
1951, 1962, 1979, 1981, and 1989. GZA also reviewed a topographic map that was based on
a November 30, 1967 aerial photograph, and U.S. Geologic Survey (USGS) topographic maps
dated 1956 (photo-revised 1973 and 1988). GZA’s objective was to assess Site areas with the
greater potential for landfilling and subsurface contamination.

Review of the photographs and maps suggest that the municipal landfill was in operation after
19447 and before 1962. The 1951 photograph showed filling operations in the landfill area in
progress. Photographs dated 1962 and later show disturbance of the landfill area, which was
probably due to covering and grading operations. The 1979 photograph shows the incinerator,
while the 1989 photograph clearly does not show it.

? The ground surface topography on the 1956 USGS maps were based on planetable surveys in 1944,
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The northern limit of the municipal landfill, as depicted on Figure 3, is based on the
comparison of existing (Figure 2) and 1944 topographic contours, which shows a ravine within
the central and northern portion of the existing landfill area. The western and southern limits
were approximated based on observation of existing site features, and test pits performed
during the current study. On the 1956 USGS plan, the landfill access road appears to head
towards and terminates in the area of the pre-existing ravine.

The 1962 photograph shows the WWTP with its fenceline, of which existing remnants are
similarly located. The area of the WWTP appeared covered with brush and traversed by
apparent vehicle tracks in the 1951 photograph. None of the photographs reviewed clearly
showed filling operations in progress within the former WWTP area or its storage area.

The 1956 USGS plan shows the access road to the municipal landfill continuing over a bridge
to the western bank of the Cocheco River. Five buildings are shown on the 1956 plan,
including four at the northeastern corner of the intersection of River Street and the landfill
access road, and one at the northern corner and adjacent to the Cocheco River. These five
buildings do not appear in later photographs.

6.2 SUBSURFACE EXPI ORATIONS

The tasks performed by GZA during this study were developed collaboratively between GZA,
NHDES, the City, and OSP to address non-petroleumn related environmental issues at the site.
GZA particularly focused on areas of buried waste, surficial soil quality, and groundwater
quality data gaps. While GZA performed several investigations to assess the southwestern
limits of municipal solid waste landfill, GZA did not perform explorations within municipal
landfill areas identified by photographs and maps, as agreed upon by the parties mentioned
above, because the City indicated that future development on the landfill would not be part of
their Brownfields initiatives. GZA also did not perform investigations in the southwestern hill
area, which Dunn concluded was apparently of “good envirommental quality.” GZA’s tasks
are outlined in our Scope of Work dated November 22, 1999, and its addendum dated
February 22, 2000. Data collection activities generally followed the procedure in the QAPP
prepared by GZA dated November 1999; revised December 10, 1999; and amended
March 15, 1999.

A number of subsurface exploration programs were performed at the site between
December 1999 and April 2000 to supplement work performed for the City at the site by
others. The approximate locations of the explorations are shown on Figure 3. These recent
explorations included 34 test pit explorations that were completed at the site by the Dover
DPW, TP-series test pits were excavated in December 1999, and TP2-series test pits were
excavated in April 2000. Moreover, three test borings (designated GZ-1, GZ-2 and GZ-3) with
monitoring well installations were completed at the site by New Hampshire Boring, Inc. of
Londonderry, New Hampshire in April 2000. Soil and groundwater samples collected from
these test pits and monitoring wells, as well as from pre-existing monitoring wells, were
analyzed for VOCs, semi-VOCs (or subset of polynuclear aromatic hydrocarbons [PAHS],
and/or the eight Resource Conservation and Recovery Act (RCRA)} metals. GZA also collected
11 surficial soil samples for laboratory analysis.

GZA’s selection of test pit and test boring areas was based on our understanding of site history,
and field observations as summarized below.
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Former recycling area located along River Street. Test pits were not performed in this
area due to the presence of an asphalt-paved recreation park. An existing well (MW-1)
was sampled for laboratory analysis to assess groundwater quality downgradient of the
area. Previous sampling and analytical testing for this well indicated the presence of
chlorinated VOCs at elevated concentrations.

Former incinerator area and access road to municipal landfill. Five test pits (TP-1,
TP-2, TP-3, TP-16, and TP-17) were conducted in this area to assess the nature and
northern extent of buried waste and/or ash.

Existing recycling area. Two test pits (TP-4 and TP-5) were performed in this area to
assess environmental impact due to recycling operations or former historical use in
vicinity of razed structures. An existing monitoring well (MW-14) was sampled: for
laboratory analysis to assess groundwater quality relative to recycling operations, as
well as the migration of possible groundwater contamination from the upgradient
municipal landfill.

Former WWTP Storage Area. Includes buried waste and former shudge dewatering pit
adjacent to wetland. Seven test pits (TP-10 through TP-13, and TP2-1 through TP2-3)
and one test boring/monitoring well (GZ-1) were performed in this area to further
determine the extent of the waste, and to collect soil and groundwater samples for
laboratory analysis. A test pit was not conducted in the former sludge dewatering pit,
which was identified on a plan by Dunn (1992), based on the materials encountered in
test pits (TP-10 and TP2-1) conducted in this area. Access to the general vicinity of the
former sludge dewatering pit was limited due to the presence of obstructions, such as
large concrete blocks and other surficial debris. The monitoring well MW-4, which
was installed by Dunn in this area, was not observed by GZA.

Former waste water treatment facility area. Includes adjacent bank of Cocheco River.
A total of 20 test pits and one test boring/monitoring well (GZ-2} were completed in
this area to assess nature and extent of buried materials, and to collect soil and
groundwater samples for analytical testing. One test pit (TP-9) was performed in area
identified as the former sludge thickener.

Former quarry area. One test boring/monitoring well (GZ-3) was performed in this
area for groundwater quality assessment, including possible groundwater contamination
from the upgradient municipal landfill.

Hill between site buildings and former prison. Due to historic subsurface information
in this area (i.e., logs by Granite State Explorations) indicating no significant
environmental issues and inaccessibility at time of test pit explorations, no subsurface
explorations were performed in this area. GZA did, however, collect two surface soil
samples (TP-19 and SS-10) for laboratory analysis.

In general, the test pit excavations were advanced to the approximate groundwater table
encountered during the excavations, and test borings were advanced to approximately 5 feet
below the water table for the installation of monitoring wells. Test borings were advanced
using standard hollow-stem auger drilling techniques without the use of water. Soil samples
were obtained from test pits by first using an excavator to scrape the pit sidewall and to form a
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mini-stockpile, which was then sampled for containerization using a precleaned trowel.
Groundwater samples were collected from test pits by dipping the sample container directly into
the water. Groundwater samples from test pits collected for metals analysis were subsequently
field filtered and recontainerized in a pre-preserved container. Soil samples were collected at
test borings continuously with a split-spoon sampler.

Groundwater samples were collected from eight existing monitoring wells and from the three
new wells for analysis of VOCs, semi-VOCs (or subset of PAHs), and/or the eight RCRA
metals, = Existing monitoring wells were chosen for sampling to supplement the results of
previous sampling rounds by others, and to fill data gaps with respect to non-petroleum
environmental issues. New monitoring wells were installed and sampled for the objectives

identified above.

GZA also coliected surficial soil samples from across the site for analysis of herbicides and
pesticides® (TP-19 only); and the eight RCRA metals and/or PAHs (SS-1 through 8S-10). The
sampling locations were intended to be random, with the exception of TP-19, which was
located in a suspect former gardening area®. The objective of the random sampling was to
assess the quality of surficial soils in consideration of future site planning and development.
Surficial soil samples were collected with a pre-cleaned trowel to depths of about 5 to 12 inches
below ground surface, as indicated on Table C-1 in Appendix C, and composited in the field
prior to containerization for the lab.

Soil samples from test pits and test borings were screened in the field for VOCs with a TEI
model 580B photoionization detector (PID). Test pit and test boring/monitoring well
installations logs prepared by GZA are included in Appendix C, together with a table
summarizing soil and groundwater analytical testing and a table summarizing collection and
description of surficial soil samples. All laboratory analytical testing was performed by Eastern
Analytical, Inc. as described in the QAPP, except as otherwise noted herein. Additional
information about scil and groundwater sampling, laboratory testing techniques, and quality
assurance can be found in the QAPP.

GEOLOGY

Based on previous test borings performed by Granite State Explorations from 1976 to 1978,
Dunn and JWC from 1991 to 1997, and recent explorations by GZA, the site stratigraphy
generally consists of fill overlying natural sand, clay, till, and bedrock. Descriptions of the
geologic units encountered are as follows, in general order of occurrence below ground
surface:

. Fill: Fill has been encountered across much of the site, with the exception of the
relatively undisturbed sloped area (elevations above about 30 feet, NGVD) located east
of the DPW garage, within the former quarry area, and within the southwest hill area.
The fill consists predominantly of miscellaneous solid waste and construction debris,
with areas having layers or pockets of catchbasin grit, river dredgings, and tannery

® The analysis for herbicides was performed by Environmental Science Corporation of Middletown,
Connecticut by EPA Method 8151A, and or pesticides by Fastern Analytical, Inc. of Concord, New Hampshire by

EPA Methods 8081A/8082.
¥ Based on review of aerial photographs.
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waste, as generally described below. The approximate limits of areas containing these
materials are shown on Figure 3. The thickness of the fill commonly ranged from
approximately 5 to 15 feet in thickness, and was moderately stiff requiring medium
excavation effort.

Miscellaneous solid waste is generally described as sand with varying amounts of
bricks, glass, metal scraps, rags, paper, ash and/or cinders, rubber, concrete, and/or

wood.

Construction debris was generally described as a mix of sand, brick, wood, concrete,
tarps, shingles, asphalt, boulders, and/or blasted rock.

Catchbasin grit consists of materials removed from City catchbasins, and is generally
described as black or gray sand with silt or clay. It was encountered mixed with gravel
and/or cobbles. The catchbasin grit has a distinctive sewage-type odor.

River dredgings is generaily described as black or gray, loose sand or soft silt and/or
clay with organic material (e.g., organic silt, leaves, twigs, logs). River dredgings
were commonly associated with solid waste fill and/or tannery wastes.

Tannery waste was generally described as leather cuttings or hides mixed with sand.
The tannery waste was encountered as layers or pockets within construction debris,
miscellaneous solid waste fill, and/or river dredgings. Tannery waste was encountered
within numerous explorations in the former WWTP storage area. The approximate
limits of the waste within the latter area based on previous and recent explorations are
shown on Figure 3. Tannery waste was encountered at all depths within the fill.

Municipal solid waste landfill was explored with four test pits (TP-1, TP-2, TP-3 and
TP-16). Material encountered in these test pits consisted of layers and pockets of
miscellaneous solid waste, construction debris, tannery waste, and river dredgings.

Sand Naturally occurring fluvial sand generally consists of brown or gray, fine to
medium sand. In some explorations, the sand deposit contained gravel. Where
encourtered, the sand stratum ranged between five and forty feet or more below
ground surface.

Clay and Silt Naturally occurring fluvial clay and silt deposits were generally
encountered along the northern portion of the site approximately 4 to 40 feet below

ground surface.

Glacial Till Glacial till was encountered near ground surface to 23.5 feet below ground
surface on the hill to the east of the recycling center. The glacial till is generally
described on logs by Granite State Explorations as “grayish brown, compact, gravelly,
silty, sand.”

Bedrock Refusal on probable bedrock was encountered at shallow depths (i.e., less

than 10 feet) in the vicinity of the former quarry (GZ-3, refusal at 8 feet), behind the
DPW maintenance garage (TP-18, refusal at 8 feet), and along the access road to the
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municipal solid waste landfill (TP-16, refusal at 7 feet). Shallow bedrock is anticipated
in the southwest hill area.

Bedrock outcrops along River Street and behind the DPW garage belong to the Kittery
Formation. The Kittery Formation is generally described as gray, brownish-gray, or
dark green, fine-grained, banded impure quartzite that is often interbedded with slate,
phyllite, or fine-grained schist (Novotny, 1969).

Deeper bedrock occurs nearer the Cocheco River. Depth to drilling refusal at boring
A-21, located in the former WWTP storage area, was about 40 feet. Boring MW-12,
located in the area of exisiing pump island, was terminated with refusal on possible
bedrock at a depth of 17 feet. Previous explorations on the hill adjacent to the
recycling area were not extended through the glacial till to bedrock. Based upon our
review of the existing information, there have been no bedrock cores collected during

drilling.

GROUNDWATER

Depth to groundwater level measurements in December 1999 and April 2000 ranged from
about 3.7 feet (April 21, 2000) at monitoring well GZ-3, which is located in the former quarry
area, to 15 feet (December 20, 1999) at test pit TP-1, which is located within the upper
municipal solid waste landfill.  Depth te water measurements in GZ-1 and GZ-2
(April 21, 2000), located in the former WWTP and adjacent storage area, were 6.0 and
9.6 feet, respectively.

Based on groundwater elevation contours deveioped by CEH (1997) for measurements obtained
on June 4, 1997, groundwater flow at the site and in the vicinity of the existing buildings is
directed towards the Cocheco River. In the western portion of the site, groundwater flows
towards the west and in the northern portion of the site, groundwater flows towards the north.
No groundwater elevation data is available for the eastern and southern portions of the site.

CEH-Jacques Whitford completed a tidal effect evaluation over a period of three days in 1997
at five on-site monitoring wells. CEH-Jacques Whitford concluded that “Although tidal
variations in the Cocheco River were measured at about 8 feet (from high to low tide,...),
effects on water levels in the site monitoring wells was minor... MW-9 and MW-6, located on
the bank adjacent to the river, recorded only about 0.5 feet and 0.2 feet, respectively of tidally
influenced water level change.”

6.3 LABORATORY ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES

A table summarizing laboratory analytical results for subsurface soil samples collected from test
pits is provided in Table 1. Laboratory testing was not performed for samples coliected from
test borings, because the soil encountered in the test borings was similar to that encountered in
nearby test pits for which sampling and analytical testing had been performed. The analytical
results reported for subsurface soil samples are compared with S-1 and S-2 standards provided
in the NHDES Risk Characterization and Management Policy (RCMP, 1998). The S-1
standards are most restrictive and should be applied for most intensive and frequent site use
(e.g., residential). ‘The S-2 standards are somewhat less restrictive, and may be applicable
depending on soil accessibility, and intensity and frequency of site use.
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Laboratory analytieal results for samples (TP-2, 5 to 7 feet and TP-3, 11 to 11.5 feet) collected
in the municipal solid waste landfill indicated the presence of elevated (i.e., above S-1
standards) concentrations of lead (S-1 of 400 mg/kg) and PAHs (various S-1 standards).
Elevated concentrations of lead and PAHs were also detected in a sample collected from TP-4
(5 to 6 feet), located about 200 feet downslope of the western limit of the landfill. Al three
samples contained ash, and their fingerprints of detected elevated and low PAH concentrations
were typical for coal ash. The detected concentrations of lead ranged from 450 mg/kg (TP-4)
to 1,600 mg/kg (TP-3). Elevated PAHs detected in all three samples included
benzo(a)anthracene (0.8 to 63 mg/kg; S-1 of 0.7 mg/kg and S-2 of 2 mg/kg), and
benzo(a)pyrene (1 to 37 mg/kg; S-1 and S-2 of 0.7 mg/kg). The PAHs benzo(b)fluoranthene
and indeno(1,2,3-cd)pyrene were detected at elevated concentrations in only the sample from
TP-4*; benzo(b)fluoranthene was detected at 35 mg/kg (S-1 of 7 mg/kg and S-2 of 20 mg/kg),
and indeno(1,2,3-cd)pyrene was detected at 21 mg/kg (S-1 of 0.7 mg/kg and S-2 of 2 mg/kg).

Other metals detected at somewhat high concentrations in soil samples included chromium
(S-1" for Cr VI of 130 mg/kg) and mercury (S-1% of I mg/kg). Chromium was detected in
three soil samples (TP-10, TP-12, and TP-14) from the former WWTP and adjacent fill areas at
concentrations ranging from 240 mg/kg (TP-10, 6 to 7 feet) to 1800 (TP-12, 4 to 5 feet)
mg/kg. Mercury was detected in one soil sample above its S-1 standard of 1 mg/kg; namely,
1.2 mg/kg in the sample from TP-14 (7 to 9 feet), which is located in the former WWTP area.

Elevated PAHs were also detected in three samples collected from locations across the site,
including test pits TP-5 (vicinity of the former A/B/C tank field and a former building), TP-6
and TP2-16 (northwest of the former WWTP), and TP-10 (area of filled wetland). Test pit
TP-5 was terminated with refusal at a depth of 6 feet on an apparent foundation covered with a
thin layer of oily soil. The sample from TP-5 (5.5 to 6 feet), which consisted of the oily soil,
was found to contain 8.7 mg/kg of naphthalene (S-1 and S-2 of 5 mg/kg), 1.6 mg/kg of
benzo(a)anthracene (S-1 of 0.7 mg/kg and S-2 of 2 mg/kg), 1.7 mg/kg of benzo(a)pyrene (S-1
and 8-2 of 0.7 mg.kg), and 0.8 mg/kg of indeno(1,2,3-cd)pyrene (S-1 of 0.7 mg/kg and S-2 of
2 mg/kg). The sample from TP-5 also contained alkylbenzenes at concentrations greater than
the S-1 and 5-2 standard (59 mg/kg). The soil sample from TP2-16 (3 to 5 feet) contained
solid waste fill with leather clippings, and also appeared to contain oil. The TP2-16 sample
contained 0.8 mg/kg of benzo(a)anthracene (S-1 of 0.7 mg/kg and S-2 of 2 mg/kg). The soil
sample from TP-10 (6 to 7 feet) consisted of asphalt cuttings, and was found to contain four
PAHs at concentrations above S-1 standards, including 12 mg/kg of benzo(a)anthracene,
9.4 mg/kg of benzo(b)fluoranthene (S-1 of 7 mg/kg and S-2 of 20 mg/kg), 10 mg/kg of
benzo(a)pyrene, and 4.7 mg/kg of indeno(1,2,3-cd)pyrene. All three samples from TP-5,
TP2-16, and TP-10 contained low concentrations of a number of other PAHs typical for
petroleum products.

' Duplicate sample contained 24 mg/kg of benzo(b)fluornathene, and 8§ mg/kg of indeno (1,2,3-cd)pyrene.
Note that duplicate sample also contained elevated concentration of dibenz(a h)anthracene at its detection limit of
3 mg/kg, although it was not detected in the original sample.

! The 5-1 standard for Chromium III is I, 000 mg/kg. Note that since the S-1 standards for chromium are
specific to Cr VI and Cr III, these standards do not strictly apply to the samples, which were analyzed for totat
chromium.

2 The S-1 standard is for inorganic mercury.

22457 Page - 13 08/30/00



GI\

The soil sample from-TP-6 (4 to 5 feet) consisted of sand with pockets of river dredgings and
construction debris, and was found to contain 21 mg/kg of benzo(a)anthracene (S-1 of
0.7 mg/kg and S-2 of 2 mg/kg), and 9 mg/kg of benzo(a)pyrene (S-1 and S-2 of 0.7 mg.kg).
Other PAHs detected at low concentrations in this sample had a fingerprint typifying coal ash.

6.4 LABORATORY ANALYTICAL RESULTS FOR SURFICIAL SOIL. SAMPLES

Table 1 summarizes laboratory analytical results for surficial soil samples. The analytical
results reported for surficial soil samples are ajso compared with S-1 and S-2 standards.

GZA analyzed all of the surficial soil samples, except TP-19, for the eight RCRA metals.
GZA did not detect the presence of metals in surficial soil samples above S-1 standards, with
the exception of arsenic (S-1 and S-2 of 12 mg/kg) which was detected at concentrations
ranging from 13 to 25 mg/kg in nine of the 11 samples analyzed for the eight RCRA metals.
The highest concentration (25 mg/kg) was detected in the sample SS-10 collected from the
suspect former garden area on the hill adjacent to the DPW garage. It is GZA’s experience
that background concentrations of arsenic in New Hampshire have been found within this
range, and may be associated with agriculture,

GZA analyzed five surficial soil samples (SS-1, 8S-4, SS-5, §8-6, and 5S-7) for PAHs. Low
level PAHs were detected in all of the samples. Benzo(a)anthracene and Benzo(a)pyrene were
detected slightly above 5-1 and S-2 standards in the sample $5-7, which was collected in an
area adjacent to the access road to the municipal landfill. The low level detected PAHs is
likely due to vehicle use and maintenance at the site, as well as possibly aboveground portable
storage of waste oil, which was observed in the vicinity of SS-1 during GZA’s explorations.
No other PAHs were detected above 8-1 or 8-2 standards.

Herbicides and pesticides were not detected in sample TP-19, which was collected from the hill
adjacent to the recycling area, and in a former gardening area.

6.5 EABORATORY ANALYTICAL RESULTS IN GROUNDWATER

Table 2 summarizes laboratory analytical results for groundwater samples collected from test
pits and monitoring wells. The analytical results reported below are compared with GW-1 and
GW-2 standards, if applicable, provided in the RCMP. The GW-1 standards are equivalent to
AGQSs (i.e., drinking water standards), which are enforceable by the State of New Hampshire.
The GW-2 standards are used to assess potential health risks due to inhalation of vapors
containing groundwater contaminants,

Three metals were detected at elevated concentrations in groundwater samples collected by
GZA i December 1999 and/or April 2000, including arsenic (GW-1 of 0.05 mg/L), cadmium
(GW-1 of 0.005 mg/L), and chromium (GW-1 of 0.1 mg/L). Arsenic was detected at
concentrations ranging from 0.06 to 0.29 mg/L in two grab samples from test pits (TP-6 and
TP-12), and in two samples from monitoring wells (MW-8A and MW-12), which are widely
spaced across the site. Chromium was also detected in the grab groundwater sample from
TP-12 (Cocheco River bank and northwest of former WWTP) at a concentration of
0.14 mg/kg. Cadmium was detected in groundwater samples from three wells including WP-1
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(Cocheco River bank-and near former school bus garage) at a concentration of 0.007 mg/L.,
MW-13 (former WWTP area) at a concentration of 0.013 mg/L, and GZ-3 (former quarry
arca, and likely downgradient of municipal landfill} at a concentration of 0.006 mg/L.

The PAH naphthalene (GW-1 of 0.02 mg/L and GW-2 of 6 mg/L) was detected above its
GW-1 standard in the grab groundwater sample from test pit TP-14 (0.076 mg/L), and
groundwater sample from well MW-12 (0.26 mg/L). No other elevated concentrations of
PAHs were detected in the sample from TP-14, which is located in the former WWTP area, or
in the sample from MW-12, which is located adjacent to the existing pump and UST area.
While 6 to 14 other PAHs were detected in the groundwater samples from five wells (WP-1,
MW-10, MW-12, MW-13, and GZ-2), and grab samples from three test pits (TP-4, TP-12, and
TP-14), none of the detected concentrations were above GW-1. Bis(2-ethyhexyl)phthalate was
detected at a low concentration (0.008 to 0.035 mg/L) in three (TP-10, MW-5, and MW-8A) of
the four samples analyzed for ABNs. No other ABNs were detected.

7.0 ENVIRONMENTAL ISSUES AND SITE DEVELOPMENT CONSIDERATIONS

7.1 ASBESTOS-CONTAINING BUILDING MATERIALS

ACMs that remain within Site buildings, if any, will require proper abatement prior to any
demolition or renovation of the Site buildings.

7.2 WETLANDS

Filling, construction, or any other disturbance of identified wetlands is restricted in the State of
New Hampshire, and can occur only with the approval of the NHDES under a wetlands permit.
Two wet areas observed by GZA and previously identified as wetlands are shown on the Site
plan, Figure 2. One area is located east of the former WWTP storage area and downslope of
the existing municipal solid waste landfill. The second area is shown south of the municipal
solid waste landfill. Landfill material may extend into these wet areas.

7.3 BURIED SOLID WASTE

Buried solid waste is a primary issue affecting site redevelopment. Solid waste can be expected
within the limits of the municipal solid waste landfill, in the vicinities of the former WWTP and
its storage area, and, to a more limited extent, between the existing DPW buildings and
Cocheco River. Historical information indicates that the solid waste was placed prior to 1981,
which is when current New Hampshire Solid Waste Rules became effective. Consequently, the
solid waste can possibly be left in-place provided it is permitted/registered and/or closed in a
manner acceptable to the NHDES Solid Waste Management Bureau. Closure may be required,
because there is at least some groundwater impact due to the presence of the solid waste, as
indicated by the exceedance of the GW-1 standard for groundwater collected from test pit
TP-12. Closure may include capping with soil and/or engineered materials.

As part of future building and utilities layout and design in these areas, additional explorations

will be needed to further characterize the nature and thickness of the material, and to evaluate
engineering characteristics, such as compressibility and/or bearing strength.  Special
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considerations for construction over these materials will include the release of methane gas and
settlement due to decomposition of organic materials, and presence of insects and rodents
attracted to organic solid waste. A qualified geotechnical engineer should be engaged to assess
feasible foundation alternatives and pavement/capping design, as the project requires. If
encountered during excavation activities for building foundations and utilities, the solid waste
should be disposed off site at an anthorized facility.

7.4 BURIED HAZARDOUS WASTE-CONTAINING OR PETROLEUM-CONTAINING
SOILS QR SOLID WASTE, SEPARATE FROM TANK AREAS

Based on existing subsurface information presented herein, GZA does not recommend removal
of soil or buried solid waste prior to site redevelopment. There are no apparent source areas of
groundwater contamination or localized “hot spots” separate from tank areas. However, GZA
does recommend field screening of soils excavated during site redevelopment activities for
metals using a hand-held x-ray fluorescence analyzer and for VOCs using a PID to segregate
excavated materials for characterization and determination of final disposition. Laboratory
analytical testing for metals, PAHs, and VOCs should be performed in connection with
characterization of excavated soils.

7.5 _SURFICIAL SOILS

Based on correspondence with Mr. Robert Minicucci of the NHDES, the arsenic concentrations
detected in surficial soil samples are representative of background concentrations.

7.6 GROUNDWATER QUALITY MONITORING,PERMITTING. AND GROUNDWATER
MANAGEMENT ZONE

Due to detect concentrations of several metals and naphthalene above GW-1 standards and
possible closure of the on-site solid waste area, GZA recommends groundwater quality
monitoring in accordance with a GMP, pursuant to Env-Wm 1403.12. The Groundwater
Management Zone (GMZ) identified in the GMP should include the area of the existing
buildings, and former WWTP and adjacent storage. A proposed limit for the GMZ is shown
on Figure 2. While the term of 2 GMP is typically five years, groundwater quality monitoring
under a GMP can be expected to continue indefinitely with GMP renewal every five years due
to the presence of solid waste.

In consideration of the incongruent timing of the petroleum and non-petroleum investigations
and remedial measures, and early stage of site redevelopment planning, GZA recommends that
a GMP for petroleum issues be implemented initially without inclusion of monitoring for non-
petroleum issues. At a.later date, tentatively late Summer of 2001, when solid waste issues
have been addressed and site redevelopment plans are better defined, then the petroleum-related
GMP can be revised to include non-petroleum-related groundwater quality monitoring.

1.7 _ACTIVITY AND USE RESTRICTIONS

Activity and Use Restrictions (AURs) are site controls that protect human health and the
environment when potential hazards, such as buried solid waste and contaminated groundwater,
are present on site. A GMP to establish a program to monitor contaminated groundwater is
one type of de-facto AUR that should be implemented at the site, as described above. Solid

22457 Page - 16 08/30/00




G\

waste permitting is-anether type of de-facto AUR. If no solid waste permit is required, then an
excavation AUR should be implemented to establish protocols for managing solid waste or
contaminated soils and groundwater that may be encountered during future excavations. The
excavation AUR would address excavation procedures (including health and safety), and
environmental testing and management of materials excavated during site development or
maintenance. Based on correspondence with Mr. Minicucci of the NHDES, formulation of
AURs should wait until after the solid waste permitting issues are addressed.

7.8 PARTIAL LIABILITY OF RELEASE

Based on the findings presented in this report, GZA recommends that the City request the
NHDES issue a Certificate of Partial Completion for site-wide hazardous waste
(non-petroleumn) issues. This certificate would be issued following agreement of solid waste
permitting/registration and/or closure requirements, GMP modification, and specific AURs, if
any, with the NHDES. After on-site petroleum-issues have been abated, on-site solid waste
issues have been addressed to the satisfaction of the NHDES, and specific AURs, if any, have
been implemented, GZA recommends that the City request a comprehensive Certificate of
Completion and/or a Certificate of No Further Action.
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TABLE 1
LABORATORY ANALYTICAL RESULTS - SOIL, mg/kg

Dover Department of Public Works
River Street, Dover, New Hampshire

Notes:

TEST PIT SAMPLES SURFICIAL SOIL SAMPLES
Chemical Name Standard (mg/kg) TP- 1 TP-2 TP-3 TP-4 TP-4A TP-5 TP -6 TP -8 TP-9 TP - 10 TP - 11 TP - 13 TP - 14 TP - 18 TP2-5 TP2-16 S$8-1 58-3 S§5-5 l 55-6 5S5-6A §8-7 ' S5S-8 S8-10 Equipment
S-1 S-2 11-12 ft. 5-7 ft. 11-11.5ftf 5-6ft DUP TP-4 5.5-6 ft. 4-5 ft. 3-4 ft. 2-3 ft. 6-7 ft. 4-5 ft. 2-3 ft. 7-9 1t 2-3 ft. 5.5-7.5 ft. 3-5 ft. DUP SS-6 Blank
{Metals
[Arsenic 12 12 - 3 9 8 <2 - 5 <2 <2 <2 - 3 4 6 0.02
Barium 750 2500 - 380 66 - 18 58 48 37 - 63 83 16 24 22 37 0.13
[Cadmium 32 230 - 2.6 0.5 - 0.4 0.4 0.6 5.7 - 1.5 1.2 <02 <0.2 <0.2 <0.2 <0.2 <02 <0.2 < 0.001
[Chromium Note 7 Note 7 - 2: - 23 48 62 : 43 - 55 40 36 32 9.2 13 11 13 20 0.002
Lead 400 400 - - 71 200 250 180 36 - 97 250 49 42 22 35 100 56 37 < 0.01
Mercury 1 7 - 0.5 0.5% 0.8 0.6 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 0.2 <02 <0.2 <02 <0.2 <0.2 <0.2 <0.2 < 0.0002
Selenium 260 2500 - <2 <2 <2 <2 - <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 <2 <2 <2 <2 < 0.05
Silver 45 200 - 2.1 2.1 0.2 <0.2 - <0.2 <0.2 0.4 0.9 <0.2 - <0.2 <0.2 <0.2 < 0.2 <02 <0.2 <0.2 <0.2 <0.2 < 0.005
PAHs /ABNs
Naphthalene 5 5 - <0.2 <0.2 <3 <2 <4 <0.2 - <0.2 - - 0.7 <(.040 - <0.040 <0.080 <0.400 - - <0.0001
2-methylnaphthalene 150 150 - <0.2 <0.2 <3 <2 8.3 <4 <0.2 - <0.2 - - 0.2 <0.040 - <0.040 <0.080 <0.400 - - <0.0001
‘Acenaphthylene 300 300 - 0.3 <0.2 <3 3 03 <4 <0.2 - <0.2 - - <0.2 <0.040 - <0.040 <0.080 <0.400 - - <0.0001
|Acenaphthene 270 270 - <0.2 <0.2 <3 3 <0.2 <4 <0.2 - <0.2 - - <0.2 <0.040 - <0.040 <0.080 0.5 - - <0.0001
Fluorene 810 2500 - <0.2 <0.2 4 5 0.3 <4 <0.2 - <0.2 - - <0.2 <0.040 - <0.040 <(.080 0.5 - - <0.0001
Phenanthrene Note 5 Note 5 - 0.3 0.9 41 37 0.8 5 0.7 - <0.2 - — 1.2 0.19 - <0.040 - - <0.0001
lAnthracene 1000 1700 - <0.2 0.3 12 12 0.4 <4 0.2 - <0.2 - - 0.2 0.05 - <0.040 - - <0.0001
Fluoranthene 810 2500 - 0.8 2 73 49 2.3 16 1.1 - <0.2 - - <0.2 0.42 - 0.09 - - <0.0001
iPyrene Note 5 Note 5 - 1.1 1.9 120 44 2.8 24 1.1 - <0.2 - - 1.1 0.41 - - 0.14 - - <0.0001
BenzolaJanthracene 0.7 2 - ) 0.6 - <0.2 - - 0.5 0.23 - 0.06 - - <0.000}
IChrysene 70 200 - 0.6 - <0.2 - - 0.6 . 0.22 - 0.06 - - <0.0001
Benzofb]fluoranthene 7 20 - 0.6 - <0.2 - - 0.4 1 0.29 - 0.12 - - <0.0001
IBenzolk]fluoranthene 7 20 - 0.4 - <0.2 - - 0.2 0.8 0.23 - 0.08 - - <0.0001
IBenzolalpyrene 0.7 0.7 - 0.5 - <0.2 - - 0.4 0.6 0.2 - 0.07 - - <0.6001
fiindenol1,2,3-cd)pyrene 0.7 2 - <0.2 - <0.2 - - <0.2 <0.3 0.05 - <0.040 - - <0.0001
Dibenzla,hlanthracene 0.7 07 - <0.2 - <0.2 - - <0.2 <0.3 <0.040 - <0.040 X - - <0.0001
Benzolg h,ilperviene Note 5 Note 5 - <0.2 - <0.2 - - <0.2 <0.3 0.04 - <0.040 <0.080 0.7 - - <0.0001
'VOCs
[Toluene 100 100 <0.05 - <0.05 <0.05 <0.05 2.7 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
[Tetrachloroethene 2 2 <0.05 - 0.49 <0.05 <0.05 <0.5 0.11 - 0.16 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
Chlorobenzene NA NA <0.05 - <0.05 <0.05 <0.05 <0.5 <0.05 - <0.06 <0.05 0.07 <0.06 N <0.05 - - - - - - - - - -
Dibromochloromethane NA NA <0.05 - 0.36 <0.05 <0.05 <0.5 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
[Ethylbenzene 140 140 <0.05 N <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
{Xylenes 500 1000 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - B - - -
iso-Propylbenzene 123 123 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
n-Propylbenzene (AB) Note 6 Note 6 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
1,3,5-Trimethylbenzene (AB) Note 6 Note 6 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06 - <0.05 - - - - - - - - - -
sec-Butylbenzene (AB) Note 6 Note 6 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.06 <0.05 <0.05 <0.06,'§ - <0.05 - - - - - - - - - -
p-isopropyltoluene (AB) Note 6 Note 6 <0.05 - <0.05 <0.05 <0.05 : <0.05 - <0.06 <0.05 <0.05 <0.06 <0.05 - - - - - - - - - -
1,4-Dichlorobenzene 6 